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ABSTRACT
Introduction: Tinnitus is a sound perception not related to stimulation. It can 
significantly impair the quality of life and its treatment is considered one significant 
challenge of Medicine. Objective: To evaluate systematic reviews developed by 
Cochrane regarding therapeutic interventions for subjective tinnitus. Methods: It is an 
overview of Cochrane systematic reviews. We searched systematic reviews on Cochrane 
Library. The MeSH term “tinnitus” was used for searches. Inclusion criteria involved 
therapeutic interventions for patients with subjective tinnitus. Results:  The  search 
strategy recovered 577 citations with 14 Cochrane systematic reviews. 13 were 
included because they were focusing on primary tinnitus interventions. One review 
had no scope of analysis for tinnitus and it was excluded. 7,998 tinnitus patients 
were evaluated. Conclusion: There is a lack of evidence of the effectiveness of any 
intervention for tinnitus treatment, considering the studies performed so far and 
compiled in Cochrane systematic reviews.

Keywords: tinnitus; therapeutics; systematic review; evidence-based medicine.

This is an open access article distributed
under the terms of the Creative Commons
Attribution License
© 2022 The authors

INTRODUCTION
Tinnitus is defined as the sensation of sound without environmental stimulation1. It is 

typically described by those who experience it as a wheezing, whistle, pressure cooker or 
cricket in the ears, among many other modalities of sound sensation, and is believed to 
be the result of abnormal neural activity at some point or points of the auditory pathway, 
which is erroneously interpreted by the auditory cortex as a sound stimulus. It can be 
objective or subjective2. Objective tinnitus refers to the perception of sound that can 
also be heard by the examiner and is usually due to turbulent blood flow or muscle con-
traction3. However, subjective tinnitus is the most prevalent and is characterized by the 
sound heard only by the person experiencing it4.

Tinnitus affects between 5% and 43% of the general population and prevalence in-
creases with age5. Most studies have a prevalence in the general population between 10 
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and 15%6. In São Paulo, the estimated prevalence is 22% of the 
population, being less frequent among women7. It can be experi-
enced acutely, recovering spontaneously in minutes to weeks, but 
it is considered persistent and unlikely to resolve spontaneously 
when experienced for more than six months8,9.

For many people, tinnitus is persistent and problematic and 
has disabling effects such as insomnia, difficulty concentrat-
ing, communication difficulties and social interaction, and 
negative emotional responses such as anxiety and depression. 
Nevertheless,  suicidal ideation is present in some cases10. In 
about 70% of cases11, persistent subjective tinnitus is associ-
ated with some degree of hearing loss10. However, the asso-
ciation between hearing loss and tinnitus is not simple or di-
rect and not all people with hearing loss experience tinnitus 
and, conversely, some people with clinically normal hearing 
have tinnitus12.

Considering the pathophysiology of tinnitus, different theories 
involve changes in the function or activity of the peripheral (co-
chlea and auditory nerve) or central auditory systems13. Of those 
related to the peripheral system, the most accepted is the theory 
of disproportionate damage: there is loss of function of outer hair 
cells (OHC) but inner hair cells (IHC) are preserved, inducing 
hyperactivity of IHC by the reduced inhibitory activity of OHC. 
Aberrant depolarizing activity may also have a biochemical basis, 
resulting from excitotoxicity or stress-induced increase in glu-
tamate release of IHC with positive regulation of N-methyl-D-
aspartate (NMDA) receptors14-16.

Several other theories seek to explain the pathophysiology of 
tinnitus, but the fact is that this symptom remains a cause of dis-
comfort for those who feel it and a challenge for physicians, who 
have difficulty treating it effectively2.

This study aimed to sum up the evidence of systematic reviews 
of the Cochrane Collaboration, regarding the efficacy of thera-
peutic interventions for subjective tinnitus.

METHODS

Study Design
This is an overview of systematic reviews published in the 

Cochrane Library. There were no restrictions on the location, date 
and language in which the studies were published.

Inclusion criteria
Types of participants: All systematic reviews involving random-

ized clinical trials with primary therapeutic interventions for sub-
jective tinnitus and which are in the Cochrane Library database.

Types of interventions: therapeutic procedures involving 
tinnitus compared to placebo, or any other drug or non-drug 
intervention.

Types of results: any results (clinical improvement, improve-
ment in quality of life, adverse events, etc.) found in the studies 
were considered.

Process of search and selection of studies
The search for systematic reviews was carried out on January 

3, 2021, using the official terminology of the Medical Heading 
Subjects (MeSH) and the Cochrane Library via Wiley. The search 
strategy was carried out using the term: “tinnitus”. The analyses of 
the studies, as well as the extraction of the data, were carried out 
respecting the described inclusion criteria.

All revisions found were analyzed from the full text. Data were 
extracted from the original files of systematic reviews.

A predetermined extraction sheet was used, it contained the 
following main points: year of publication, authors’ name and 
title of the review, number of primary studies, types and num-
ber of participants, interventions and results, analysis of bias 
and their justifications, details of intervention groups, duration 
and parameters, follow-up period and, when present, statis-
tical values in meta-analysis, relative risk format, differences 
between standardized or non-standardized means and confi-
dence interval.

The quantitative analyses used of the continuous variables were 
grouped into mean difference or standardized mean difference 
with a 95% confidence interval.

RESULTS
The search strategy retrieved in January 2021 a total of 577 cita-

tions in the Cochrane Library. Of the total, 563 were clinical trials 
and 14 were systematic reviews. Of these, one did not relate to the 
topic of tinnitus as the primary endpoint of analysis. Thirteen sys-
tematic reviews were included.

The main characteristics of the studies included17-29 are pre-
sented in Table 1. The effects of the interventions are presented 
in Table 2.

DISCUSSION
Tinnitus is considered a symptom of difficult control in the 

literature and is a challenge for otorhinolaryngologists2. For de-
cades considered as incurable, it is noted in specialized outpatient 
clinics that some patients have a very satisfactory response to 
treatment, but without a ready prescription for all patients can be 
pointed out 30.

This study corroborates this context. No intervention has 
shown effectiveness so far in the systematic reviews performed 
by Cochrane. Even ginkgo biloba extract, so prescribed for 
tinnitus and established media target, showed no efficacy 
for tinnitus21.

https://doi.org/10.7322/abcshs.2020111.1565


https://doi.org/10.7322/abcshs.2020111.1565 Page 3 of 5

Person et al. ABCS Health Sci. 2022;47:e022301

Table 1: Main characteristics of the studies included.

Author/Year Sample Intervention Risk of bias Conclusion

Hall et al. 201817 5 RCTs - n=303 Betaistine uncertain No evidence

Sereda et al. 201818 8 RCTs - n=590
Sound therapy with amplification 

or sound generator
uncertain No evidence

Person et al. 201619 3 RCTs - n=209 Zinc moderate to high No evidence

Hoare et al. 201420 1 RCT - n=91
Individual Sound 

Amplification Device
low to uncertain No evidence

Hilton et al. 201321 4 RCTs - n=1543 Ginkgo biloba extract low No evidence

Baldo et al. 201222 6 RCTs - n=610 Antidepressants high No evidence

Bennett et al. 201223 7 RCTs - n=392 Hyperbaric oxygen therapy moderate No evidence

Hobson et al. 201224 5 RCTs - n=553 Sound therapy (masking) moderate to high No evidence

Hoekstra et al. 201125 7 RCTs - n=453 Anticonvulsants high to uncertain
Limited evidence - small 
effect (clinically dubious)

Meng et al. 201126 5 RCTs  - n=233
Transcranial magnetic 

stimulation (TMS)
low Limited evidence - favorable to TMS

Martinez-Devesa 
et al. 201027 8 RCTs - n=468 Cognitive-behavioral therapy low to uncertain

(1) lack of evidence for 
tinnitus improvement

(2) Improvement of depression
(3) Improvement in quality of life

Phillips et al. 201028 1 RCT -  n=123 Tinnitus retraining therapy (TRT) high Limited evidence - favorable to TRT

Fuller et a. 202029 28 RCTs - n=2733 Cognitive-behavioral therapy low to moderate
Limited evidence

(1) Improvement in quality of life 
between 6-12 months of treatment

RCT: Randomized Clinical Trial

Author/Year Intervention
Statistics (primary outcome 

- tinnitus improvement)
Serious Adverse Events

Hall et al. 201817 Betaistine
DM: -0.16, 95% CI -1.01 to 0.70 

(visual analog scale)
No

Sereda et al. 201818 Sound therapy with amplification 
or sound generator

DM:-0.15, 95% CI  -0.52 to 0.22
(THI questionnaire)

No

Person et al. 201619 Zinc
RR: 2.53, 95% CI 0.50-12.70 

(THI questionnaire)
No

Hoare et al. 201420 Individual Sound 
Amplification Device

DM:-0.90, 95% CI  -7.92 to 6.12
(THI questionnaire)

No

Hilton et al. 201421 Ginkgo biloba extract * No

Baldo et al. 201422 Antidepressants * No

Bennett et al. 201223 Hyperbaric oxygen therapy * No

Hobson et al. 201224 Sound therapy (masking) * No

Hoekstra et al. 201125 Anticonvulsants
RD=14%, 95% CI 6% to 22%

(THI questionnaire)
No

Meng et al. 201126 Transcranial magnetic 
stimulation (TMS)

RR:4.17, 95% IC 1.30 to 13.40
(THI questionnaire)

No

Martinez-Devesa et al. 201027 Cognitive-behavioral therapy * No

Phillips et al. 201028 Tinnitus retraining therapy (TRT) ** No

Fuller et a. 202029 Cognitive-behavioral therapy

- versus hearing care (counseling) 
- THI (DM) -5.65, 95% CI -9.79 

to -1.50, 3 studies (n=444);
- versus TRT - THI (MD) -15.79, 95% 

CI -27.91 to 3.67, 1 study (n=42)
- versus active control (relaxation, internet 

forums etc) - THI (SMD) -0.30, 95% CI 
0.55 to -0.05, 12 studies (n=966);

- versus no intervention - THI (SMD) -0.56, 
95% CI -0.83 to -0.30, 14 study (n=537)

No

Table 2: Effects of interventions.

DM: Difference of Means; RD: Risk Difference; CI: Confidence Interval; RR: Relative Risk; THI: Tinnitus Handicap Inventory. 
*Statistic not performed due to differences between the studies evaluated; **single study included.
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In addition to ginkgo biloba extract, the other drug inter-
ventions evaluated by Cochrane (betaistine, zinc and antide-
pressants) also did not show effectiveness in the treatment 
of tinnitus. Treatment with anticonvulsants showed very lim-
ited but clinically dubious evidence. Non-drug interventions 
(masking, hearing aids, sound therapy, hyperbaric therapy 
and cognitive-behavioral therapy) were also not effective. 
However, tinnitus retraining therapy (TRT) and transcranial 
magnetic stimulation showed limited evidence regarding tin-
nitus improvement.

However, the subject is far from exhaustion. Numerous points 
should be considered and some are essential for understanding: 
(1) the heterogeneity in the inclusion and analysis parameters in 
clinical trials conducted so far, (2) the lack of standardization of 
questionnaires for the evaluation of outcomes in these studies, 
since it is a subjective symptom and, therefore, exposed to many 
variables, (3) the low quality of studies, which exposes the high 
risk of bias and (4) the low number of participants in the studies 
conducted so far, among others.

On the other hand, the interventions performed and evaluated 
by Cochrane have not identified relevant adverse events to date. 
The effectiveness of the evaluated therapies could not be support-
ed so far.

The drug treatment of tinnitus is the most described in the lit-
erature, but non-drug interventions have been gaining strength, 
especially since this millennium30. In all scenarios analyzed in 
Cochrane systematic reviews, there is an emphasis on the low 
number of participants in the included studies, which consider-
ably limits any definitive conclusions. The search for the best evi-
dence should be continued.

There are many pathophysiological mechanisms related to tin-
nitus and certainly many others still unknown. Full knowledge 
of the pathophysiology of tinnitus is considered a fundamental 
foundation in the scope of its treatment30.

There are around 300 conditions that may be associated with 
the genesis of tinnitus. Of course, it is a mandatory role to cor-
relate the symptom to the underlying disease as much as possible, 
treating this and, consequently, the attempt to reduce the impact 
of the sound sensation that torments the patient19.

In the 1990s, Jastreboff31 described that tinnitus begins in 
the auditory system, especially in the cochlea, but that it un-
dergoes modifications in the central nervous system, mainly by 
the imposing action of the limbic system, as it proceeds to the 
subcortical areas.

In the context, tinnitus could have distinct connotation among 
people: while ones could get used to the symptom, a condition in 
which tinnitus bothers little or nothing, another would have in-
tense suffering by the summation effect imposed by the limbic sys-
tem, being this condition precipitated by negative feelings, tension 
and anguish30.31. The neurophysiological model thus manages to 

explain the differences in clinical responses to the same proposed 
treatment and warns that the subjective condition of the symptom 
must be considered in the diagnostic investigation process.

These aspects correlate with the clinical evaluation of patients 
with tinnitus, recommending the use of symptom self-assessment 
questionnaires. The Tinnitus Handicap Inventory (THI) has been 
the most used in practice and is a good predictor of patients with 
a high degree of anxiety and depression, assisting in the diagnos-
tic amplitude and consequent global therapeutic approach, which 
should always be individualized19. The lack of use of standardized 
questionnaires in primary studies was an important limitation 
in clinical trials that served as the basis for Cochrane systematic 
reviews related to the investigation of therapeutic interventions 
for tinnitus.

It is also permissible to consider that tinnitus is exposed in 
multiple scenarios, and the allocation of symptomatic patients in 
subgroups that allow greater homogeneity, such as patients with-
out dysacusis and patients with cochleopathy and complaints of 
hypoacusis or presence/absence of signs of limbic recruitment is 
the most appropriate.

Scientific research, especially in the last two decades, sug-
gests that the pathophysiology of tinnitus may involve multiple 
key points in the chain of events evoked from the cochlear-level 
symptom trigger. Thus, the sensation of tinnitus can differ dra-
matically among those affected, even starting from the same 
cause, or generating source. This information presupposes that 
the participation of patients with tinnitus in clinical studies fol-
lows standardized inclusion parameters under the contemporary 
light of how science understands the symptom. Undoubtedly, in 
this context, the researcher should be aligned with these concepts, 
and should apply them with conceptual and methodological rigor 
aiming to clarify therapeutic mechanisms that are effective in the 
treatment of tinnitus and this symptom is no longer so villainous 
for patients and physicians.

Conclusion
There is no evidence, to date, of the effectiveness of any inter-

vention, drug or not, for the treatment of tinnitus, with regard 
to the studies conducted and compiled in Cochrane systematic 
reviews. It is noteworthy that the studies conducted are quite 
heterogeneous and with a low number of participants. In this 
context, it is suggested that new clinical trials be conducted and 
parameterization in the methodology and analysis of the closures 
linked to tinnitus.

ACKNOWLEDGEMENTS
To the employees of the libraries of FMABC, UNIFESP and 

UNISA who helped us in the search for the articles used in this 
article for their dedication and agility.

https://doi.org/10.7322/abcshs.2020111.1565


https://doi.org/10.7322/abcshs.2020111.1565 Page 5 of 5

Person et al. ABCS Health Sci. 2022;47:e022301

REFERENCES

1. Jastreboff PJ, Hazell JWP. Tinnitus Retraining Therapy. Cambridge 
University Press, 2004.

2. Person OC, Nardi JC, Féres MCLC. Zinc supplement modifies 
auditory brainstem responses in patients with tinnitus. J Int Adv 
Otology. 2010;6(2):173-82.

3. Roberts LE, Eggermont JJ, Caspary DM, Shore SE, Melcher 
JR, Kaltenbach JA. Ringing ears: the neuroscience of tinnitus. J 
Neurosci. 2010;30(45):14972-9.
https://doi.org/10.1523/JNEUROSCI.4028-10.2010

4. Jastreboff PJ, Brennan JF, Coleman JK, Sasaki CT. Phantom 
auditory sensation in rats: an animal model for tinnitus. Behav 
Neurosci. 1988;102(6):811-22.
https://doi.org/10.1037//0735-7044.102.6.811

5. McCormack A, Edmondson-Jones M, Somerset S, Hall DA. 
A systematic review of the reporting of tinnitus prevalence and 
severity. Hear Res. 2016;337:70-9.
https://doi.org/10.1016/j.heares.2016.05.009

6. Mondelli MFCG, Rocha AB. Correlação entre os achados audiológicos 
e incômodo com zumbido. Arq Int Otorrinolaringol 2011;15(2):172-80.
https://doi.org/10.1590/S1809-48722011000200009

7. Oiticica J, Bittar RSM. Tinnitus prevalence in the city of São Paulo. 
Braz J Otorhinolaryngol. 2015;81(2):167-76.
http://dx.doi.org/10.1016/j.bjorl.2014.12.004

8. Gallus S, Lugo A, Garavello W, Bosetti C, Santoro E, Colombo P, 
et al. Prevalence and determinants of tinnitus in the Italian adult 
population. Neuroepidemiology. 2015;45(1):12-9.
http://dx.doi.org/10.1159/000431376

9. Hall DA, Lainez MJ, Newman CW, Sanchez TG, Egler M, Tennigkeit 
F, et al. Treatment options for subjective tinnitus: self reports from a 
sample of general practitioners and ENT physicians within Europe 
and the USA. BMC Health Serv Res. 2011;11:302.
http://dx.doi.org/10.1186/1472-6963-11-302

10. Hall DA, Fackrell K, Li AB, Thavayogan R, Smith S, Kennedy V, 
et al. A narrative synthesis of research evidence for tinnitus-related 
complaints as reported by patients and their significant others. 
Health Qual Life Outcomes. 2018;16(1):61.
http://dx.doi.org/10.1186/s12955-018-0888-9

11. Bauer CA. Tinnitus. N Engl Med. 2018;378:1224-31.
https://doi.org/10.1056/NEJMcp1506631

12. Sanchez TG, Ferrari GMS. O controle do zumbido por meio da 
prótese auditiva: sugestões para otimização do uso. Pró Fono. 
2002;14(1):111-8.

13. Baguley D, McFerran D, Hall D. Tinnitus. Lancet. 
2013;382(9904):1600-7.
https://doi.org/10.1016/S0140-6736(13)60142-7

14. Henry JA, Dennis KC, Schechter MA. General review of tinnitus: 
prevalence, mechanisms, effects, and management. J Speech 
Lang Hear Res. 2005;48(5):1204-35.
https://doi.org/10.1044/1092-4388(2005/084)

15. Guitton MJ, Caston J, Ruel J, Johnson RM, Pujol R, Puel JL. 
Salicylate induces tinnitus through activation of cochlear NMDA 
receptors. J Neurosci. 2003;23(9):3944-52.
https://doi.org/10.1523/JNEUROSCI.23-09-03944.2003

16. Sahley TL, Nodar RH. A biochemical model of peripheral tinnitus. 
Hear Res. 2001;152(1-2):43-54.
https://doi.org/10.1016/S0378-5955(00)00235-5

17. Hall DA, Wegner I, Smit AL, McFerran D, Stegeman I. Betahistine for 
tinnitus. Cochrane Database Syst Rev. 2018;2018(8):CD013093.
https://doi.org/10.1002/14651858.CD013093

18. 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;12(12):CD013094.
https://doi.org/10.1002/14651858.CD013094.pub2

19. Person OC, Puga ME, Silva EM, Torloni MR. Zinc 
supplementation for tinnitus. Cochrane Database Syst Rev. 
2016;11(11):CD009832.
https://doi.org/10.1002/14651858.CD009832.pub2

20. Hoare DJ, Edmondson-Jones M, Sereda M, Akeroyd MA, Hall 
D. Amplification with hearing aids for patients with tinnitus 
and co-existing hearing loss. Cochrane Database Syst Rev. 
2014;(1):CD010151.
https://doi.org/10.1002/14651858.CD010151.pub2

21. Hilton MP, Zimmermann EF, Hunt WT. Cochrane Database Syst 
Rev. 2013;(3):CD003852.
https://doi.org/10.1002/14651858.CD003852.pub3

22. Baldo P, Doree C, Molin P, McFerran D, Cecco S. Antidepressants 
for patients with tinnitus. Cochrane Database Syst Rev. 
2012;2012(9):CD003853.
https://doi.org/10.1002/14651858.CD003853.pub3

23. Bennett MH, Kertesz T, Perleth M, Yeung P, Lehm JP. Hyperbaric 
oxygen for idiopathic sudden sensorineural hearing loss and 
tinnitus. Cochrane Database Syst Rev. 2012;10:CD004739.
https://doi.org/10.1002/14651858.CD004739.pub4

24. Hobson J, Chisholm E, El Refaie A. Sound therapy (masking) in the 
management of tinnitus in adults. Cochrane Database Syst Rev. 
2012;11:CD006371.
https://doi.org/10.1002/14651858.CD006371.pub3

25. Hoekstra CE, Rynja SP, van Zanten GA, Rovers MM. 
Anticonvulsants for tinnitus. Cochrane Database Syst Rev. 
2011;2011(7):CD007960.
https://doi.org/10.1002/14651858.CD007960.pub2

26. Meng Z, Liu S, Zheng Y, Phillips JS. Repetitive transcranial 
magnetic stimulation for tinnitus. Cochrane Database Syst Rev. 
2011;(10):CD007946.
https://doi.org/10.1002/14651858.CD007946.pub2

27. Martinez-Devesa P, Perera R, Theodoulou M, Waddell A. Cochrane 
Database Syst Rev. 2010;(9):CD005233.
https://doi.org/10.1002/14651858.CD005233.pub3

28. Phillips JS, McFerran D. Tinnitus Retraining Therapy (TRT) for 
tinnitus. Cochrane Database Syst Rev. 2010;(13):CD007330.
https://doi.org/10.1002/14651858.CD007330.pub2

29. Fuller T, Cima R, Langguth B, Mazurek B, Vlaeyen JWS, Hoare 
DJ. Cognitive behavioural therapy for tinnitus. Cochrane Database 
Syst Rev. 2020;1(1):CD012614.
https://doi.org/10.1002/14651858.CD012614.pub2

30. Person OC, Féres MCLC, Barcelos CEM, Mendonça RR, Marone 
MR, Rapoport PB. Zumbido: aspectos etiológicos, fisiopatológicos 
e descrição de um protocolo de investigação. Arq Med ABC. 
2005;30(2):111-8.

31. Jastreboff PJ. Phantom auditory perception (tinnitus): 
mechanisms of generation and perception. Neurosci Res. 
1990;8(4):221-54.
https://doi.org/10.1016/0168-0102(90)90031-9

https://doi.org/10.7322/abcshs.2020111.1565
https://doi.org/10.1523/JNEUROSCI.4028-10.2010
https://doi.org/10.1037/0735-7044.102.6.811
https://doi.org/10.1016/j.heares.2016.05.009
https://doi.org/10.1590/S1809-48722011000200009
http://dx.doi.org/10.1016/j.bjorl.2014.12.004
http://dx.doi.org/10.1159/000431376   
http://dx.doi.org/10.1186/1472-6963-11-302   
http://dx.doi.org/10.1186/s12955-018-0888-9   
https://doi.org/10.1056/NEJMcp1506631

https://doi.org/10.1016/S0140-6736(13)60142-7
https://doi.org/10.1044/1092-4388(2005/084)
https://doi.org/10.1523/JNEUROSCI.23-09-03944.2003
https://doi.org/10.1016/S0378-5955(00)00235-5
https://doi.org/10.1002/14651858.CD013093
https://doi.org/10.1002/14651858.CD013094.pub2   
https://doi.org/10.1002/14651858.CD009832.pub2   
https://doi.org/10.1002/14651858.CD010151.pub2
https://doi.org/10.1002/14651858.CD003852.pub3    
https://doi.org/10.1002/14651858.CD003853.pub3
https://doi.org/10.1002/14651858.CD004739.pub4   
https://doi.org/10.1002/14651858.CD006371.pub3
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1002/14651858.CD007960.pub2
about:blank
about:blank
about:blank
about:blank
about:blank
https://doi.org/10.1002/14651858.CD007946.pub2   
https://doi.org/10.1002/14651858.CD005233.pub3   
https://doi.org/10.1002/14651858.CD007330.pub2   
https://doi.org/10.1002/14651858.CD012614.pub2
https://doi.org/10.1016/0168-0102(90)90031-9

