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Abstract

Background: Approximately 14% of the adult population has tinnitus, and current treatments are often costly and time-consuming.
Telerehabilitation might reduce treatment costs without compromising effectiveness.

Objective: Telerehabilitation is a quickly evolving research topic. Therefore, this systematic review update aims to give an
overview of the research concerning the effectiveness of telerehabilitation interventions for self-management of tinnitus published
between 2022 and 2025.

Methods: This systematic review adheres to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses
2020) guidelines. PubMed, ScienceDirect, Scopus, Web of Science, and Cochrane Library were consulted for eligible studies
concerning a study intervention of any possible form of self-management or telerehabilitation for adult patients with subjective
tinnitus as a primary complaint. The risk of bias (RoB) and certainty of all included studies were assessed respectively by the
Cochrane RoB2-tool and GRADE (Grading of Recommendations, Assessment, Development, and Evaluation) framework.

Results: In total, 24 papers were included, of which 6 studied multiple telerehabilitation forms. Internet-based cognitive behavioral
therapy with guidance by a psychologist or audiologist was examined in 5 studies (n=619), self-help manuals in 1 study (n=10),
technological self-help devices in 3 studies (n=286), smartphone apps in 13 studies (n=23,788), and other internet-based
interventions in 5 studies (n=442). These rehabilitation categories were proven to be effective in decreasing tinnitus severity and
relieving tinnitus distress as measured by tinnitus questionnaires.

Conclusions: The strength of this review is the gathering of recent studies on the very evolving topic of telerehabilitation for
tinnitus. An important limitation of all included studies is that they raised some to great concerns of RoB. As a result, it is necessary
to acknowledge that the overall certainty of the evidence ranged from low to moderate certainty. In addition, some crucial
confounding parameters, such as the presence of hearing loss, hyperacusis, anxiety, depression, or sleeping problems, were not
taken into consideration by all studies. This review gives an indication of the use of different telerehabilitation and self-management
interventions for real-world clinical use, stating not only their possibilities but also their limitations. Overall, telerehabilitation
was found to be effective in reducing tinnitus severity and distress. It forms a possible tool to improve the self-management
capacities of the patient and the accessibility of tinnitus care as a replacement or an addition to in-person care. Nevertheless,
barriers such as a lack of time, engagement, motivation, and openness of the patient, causing high dropout, should be taken into
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consideration. This review accentuated the shift from internet-based cognitive behavioral therapy to the growing interest in the
use of smartphone apps, increasing the accessibility of the treatments even more.

Trial Registration: PROSPERO CRD 42021285450; https://www.crd.york.ac.uk/PROSPERO/view/CRD42021285450

(J Med Internet Res 2026;28:e83529) doi: 10.2196/83529
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Introduction

Background
Tinnitus is defined as the perception of a constant or intermittent
sound without the presence of an external auditory source [1,2].
It is a highly prevalent symptom affecting approximately 14%
of the adult population [3]. The daily functioning and
health-related quality of life of tinnitus patients can directly or
indirectly be disrupted by the distress they experience due to
the tinnitus sound [4]. Therefore, the most commonly used and
evidence-based treatments are tinnitus retraining therapy (TRT)
and cognitive behavioral therapy (CBT) [5,6]. The high costs
and time consumption of these treatments, combined with the
repeated need for care of these patients, resulted in a quest to
find a more cost-effective alternative [7-9]. As an answer,
telerehabilitation is on the rise to promote self-management in
tinnitus patients and reduce their dependency on in-person care.
Telerehabilitation, meaning delivery of care from a distance,
became a necessity rather than an opportunity during the
COVID-19 pandemic [10-12].

The previous systematic review published in 2023 on the topic
of telerehabilitation for chronic subjective tinnitus patients
indicated that low-contact treatment provided from a distance
through several telerehabilitation forms could be used as a
substitution for or an addition to in-person clinical care for
tinnitus [13]. It can potentially reduce the costs of treatment
without sacrificing the level of effectiveness. Telerehabilitation
treatment forms are easy to implement in clinical practice and
form accessible treatment options [13]. Overall,
telerehabilitation in the form of internet-based cognitive
behavioral therapy (iCBT) with or without guidance, self-help
manuals, self-help devices, smartphone apps, and other
internet-based interventions was found to be effective in
reducing tinnitus severity and distress [13]. Nevertheless,
barriers such as lack of time, engagement, motivation, and
openness of the patient need to be considered, as they can cause
high dropout rates. The previous review also concluded that
future research should further explore which factors are most
likely to cause the lack of compliance and how clinicians can
counteract these [13].

Due to the advances in technology made every day,
telerehabilitation will keep evolving and, therefore, remain a
trending topic to follow up on. The application of digital
technology in tinnitus therapy is rising stronger than ever. For
example, a variety of smartphone apps for people with tinnitus
are available, promising relief from the condition. Yet, it is

difficult to estimate their potential [14,15]. After the COVID-19
pandemic, the potential benefits of telerehabilitation forms
became undeniable, and recently, these new tinnitus treatment
forms were even implemented in the guidelines for tinnitus care.
Since then, telehealth has been a highly dynamic research field,
and several new studies on telerehabilitation for tinnitus have
been published in the last couple of years [16-18]. The high
number of patients with tinnitus, their repeated need for care,
long waiting lists for regular care, and the high costs related to
gold-standard treatments are some of the reasons why the need
to explore telerehabilitation options is so high. It might form
the key to making treatments more cost-effective and more
accessible without losing on a level of effectiveness. It can even
benefit the effectiveness when it is used as a tool to improve
tailoring of the treatment approach to the patient’s needs and
as a tool to increase adherence and self-management skills of
the patient, reducing the need for repeated care.

Objectives
In the past decades, various low-contact and self-management
telerehabilitation treatments were developed for patients with
tinnitus to search for an alternative or additional tool for the
existing treatment options that are time-consuming and costly.
Due to the rise in scientific research and the high number of
new publications in recent years on this topic, this systematic
review aimed to give an updated overview of the research
concerning the effectiveness of telerehabilitation interventions
for self-management of tinnitus published between 2022 and
2025.

Methods

Study Design
This systematic review is an update of an earlier systematic
review published in February 2023 [13]. It adheres to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines [19]. The predefined protocol
registered in PROSPERO from the earlier review, with
registration number CRD42021285450, was repeated identically.

Eligibility Criteria
The eligibility criteria can be found in Textbox 1. These criteria
remained the same for the updated review. However, a
publication date restriction was added as an exclusion criterion.
Papers published before October 18, 2021, were not taken into
consideration because they were already included in the previous
review. The search ended on February 10, 2025.
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Textbox 1. Eligibility criteria.

Inclusion criteria

• Adult patients (>18 y).

• Subjective tinnitus as a primary complaint.

• A study intervention comprising any possible form of self-management or telerehabilitation.

• No publication date restrictions.

Exclusion criteria

• No tinnitus.

• Objective tinnitus.

• Tinnitus as a secondary complaint.

• Full text not available in Dutch, French, German, Greek, or English.

Information Sources
On February 10, 2025, a total of 5 databases were consulted:
PubMed, ScienceDirect, Scopus, Web of Science, and Cochrane
Library.

Search Strategy
The search queries were composed according to the PRISMA-S
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Literature Search Extension) guidelines [20]
(checklist provided in Multimedia Appendix 1). The queries
comprise free terms and MeSH (Medical Subject Headings)
terms for tinnitus (population) and self-management,
telerehabilitation, smartphone application (intervention), and
their synonyms. All terms and synonyms were controlled for
value to the search query. If a term did not result in an additional
number of studies found, it was eliminated to keep the search
query as concise as possible while maintaining the highest level
of efficiency. The search queries were not adapted from the
previous review and were rerun identically, because the addition
of terms did not result in more relevant eligible studies. The
complete search queries can be consulted in Multimedia
Appendix 2. All searches were concluded on February 10, 2025.
Besides the date restriction that papers had to be from 2022 or
later, no additional search filters or restrictions were added to
the search strategy. Rayyan was used to eliminate duplicates
from the searches.

Selection Process
Double screening of the gathered papers was performed by 2
reviewers (Sara Demoen and EVK) independently and blindly.
A first screening on the abstract and title was performed,
followed by a screening on the full text. The Rayyan web
platform was used to screen all papers efficiently. The final
decision on the inclusion of the papers was obtained after a
consensus meeting, discussing potential conflicts or papers that
were labelled as maybe by at least one of the reviewers.

Data Collection
Both reviewers collected the data independently, and the data
extraction tables were composed during a consensus meeting
with the reviewers and the supervisors. In the earlier review, 6
subcategories were made: iCBT with guidance (feedback,

monitoring, and support by a psychologist or audiologist), iCBT
without guidance, self-help devices, self-help manuals,
smartphone apps, and other internet-based interventions. For
all of these categories, new studies were included during this
updated search, except for the subcategory iCBT without
guidance. For each subcategory, a data-extraction table was
composed, comprising the collected study information according
to the applicable items of the subdivisions: PICO (population,
intervention, comparison, and outcome).

Data Items
The study and population characteristics that were listed are the
author, the year of publication, the study design, the sample
size (n), the gender distribution (%), the mean age and the SD
(y), the type of tinnitus, the mean duration of tinnitus, and the
presence of hearing loss.

Intervention is the first aspect summarized in the table of
evidence. This section discusses the following items: (+ if
applicable comparison: control intervention, ie, if there is a
comparison with a control group [CG], these items are also
discussed for the control intervention and not solely the
experimental intervention): the used intervention form and
specifics, such as guidance, duration, and follow-up. For the
next section, Outcome, outcome measures, and dropout were
presented, and finally, under the Results section, data results,
GRADE (Grading of Recommendations, Assessment,
Development, and Evaluation) score, and the conclusions were
listed. Each of the 5 subcategories of telerehabilitation included
in this review had a table of evidence giving an overview of the
information on the intervention, outcome, results, and
conclusions of the included study.

Risk of Bias Assessment
The risk of bias (RoB) assessment was performed using the
Cochrane RoB2 tool, a tool for assessing RoB in randomized
controlled trials (RCTs) [21]. However, it can also be used for
other study designs because the domains are, in general, also
applicable [21]. The study design of the included studies is
diverse, and for this reason, following a separate RoB
assessment for each study design would not give a clear
overview for comparison [21]. Alternative tools such as
ROBINS-I (Risk of Bias in Non-Randomized Studies of
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Interventions) were considered, but using a different instrument
in the current update would introduce heterogeneity in
assessment methods. We therefore applied the Cochrane RoB
tool across all designs to ensure methodological consistency
with the previous version of this review, and because this tool
provides a more conservative, strict assessment of bias for
nonrandomized studies rather than an overly lenient one.
RoBvis, an RoB visualization tool by Cochrane, was used to
summarize the results in a graphic manner [22]. The RoB
screening was performed blinded by 2 reviewers (Sara Demoen
and EVK), and conflicts were resolved after a consensus
meeting.

Data Synthesis
The heterogeneity in reported interventions and outcome
measures precluded meta-analysis. A meta-analysis was not
performed in the present review update for several
methodological reasons. First, this work serves as an update of
a previously published systematic review, which also did not
pool results due to substantial heterogeneity. Maintaining
consistency with the earlier review ensures comparability across
iterations. Second, the included studies used a wide range of
outcome measures that were operationalized and reported in
noncomparable ways, limiting the feasibility of quantitative
synthesis. Finally, the statistical reporting across studies varied
considerably, with insufficiently detailed or inconsistent data
formats that prevented reliable extraction of effect sizes. In
combination, these factors precluded a valid and meaningful
meta-analysis, and therefore, it was decided to summarize the

collected data in a systematic review. This was not different in
the current update.

Certainty Assessment
The GRADE framework is a tool to assess the level of certainty
by examining RoB, imprecision, inconsistency, indirectness,
and publication bias of the included studies [23]. The GRADE
assessment was completed according to the GRADE handbook
guidelines [23].

Results

Study Selection
The initial database searches on February 10, 2025, resulted in
1192 potentially relevant results (Figure 1 [19]). After removal
of the duplicates and of the papers published before October
2021, a total of 496 papers remained for primary screening on
title and abstract. During the primary screening, 441 papers
were excluded; the reasons for exclusion are specified in Figure
1. In total, 55 papers were sought for retrieval for the screening
of full text. Subsequently, the screening of the full text was
completed for 46 papers because the full text of 9 papers could
not be retrieved. The reason for exclusion is again specified in
Figure 1. A total of 24 papers were found to be eligible [24-47].
These eligible papers were divided into the same subgroups
used in the previous systematic review [13]. The subgroups
were based on the form of telerehabilitation as an intervention:
iCBT with guidance, iCBT without guidance, self-help devices,
self-help manuals, smartphone apps, and other internet-based
interventions.
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Figure 1. Flow diagram for study inclusion (PRISMA 2020). Studies can belong to multiple of the listed study objective categories. iCBT: internet-based
cognitive behavioral therapy; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses. S

About RoB

Controlled Trials
In total, 11 studies were controlled trials
[24,25,30-32,35,37,41,44,45,47], of which 6 studies were RCTs
[25,30,31,35,41,47]. Five RCTs had a low RoB arising from
the randomization process, except for Altissimi et al [25], who
showed a higher RoB due to the lack of information given

concerning the randomization method (D1) [25,30,31,35,41,47].
All controlled trials showed some reasons for concern of RoB
due to deviations from the intended interventions (D2), except
for Goshtasbi et al [30]. RoB, due to missing outcome data (D3),
was scored as “high concerns” and “some concerns” for studies
with respectively moderate to high dropout rates or no clearly
specified plan on how to handle these missing data. All
controlled studies were rated “low concerns for RoB” in the
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measurement of outcome (D4), except Ravi et al [37], a study
with a sample size of only 2 patients and only 1 questionnaire
as an outcome measure. Most studies had a full, clear, correct,
and specified plan for statistical analysis, meaning the concern
for RoB in the selection of the reported result (D5) was low.
However, Alonso-Valerdi et al [24] and Ravi et al [37] had a

nondetailed protocol, missing information on the exact premised
data analysis plan. Overall, studies were rated “some concerns”
to “high concerns” of RoB. See Figure 2
[24,25,30-32,35,37,41,44,45,47] for the RoB assessment results
of the controlled trials. Additionally, a summarization of RoB
results can be found in Multimedia Appendix 3.

Figure 2. Risk of bias in the controlled trials scoring per domain [25,26,31,32,33,36,38,42,45,46,48].

Noncontrolled Trials
A total of 13 studies were noncontrolled trials
[26-29,33,34,38-40,42,43,46]. They all show some concerns
about RoB due to a lack of randomization, blinding, and CGs
(D1 and D2). RoB due to missing outcome data (D3) was again

scored high, and there were some concerns for studies with
moderate to high dropout rates. The majority of the studies
specified their statistical analysis beforehand, resulting in low
RoB in the selection of the reported results (D5). See Figure 3
[26-29,32,34,36,38-40,42,43,46] for the RoB assessment results
of the noncontrolled trials.
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Figure 3. Risk of Bias in the noncontrolled trials per domain [27,28,29,30,33,35,37,39,40,41,43,44,47].

Certainty
In general, the included studies had a low to moderate certainty
level according to the GRADE framework [23].

iCBT with Guidance

Study and Patient Characteristics
A total of 3 studies looked into the use of an iCBT program
with guidance provided by an audiologist in the form of
feedback, monitoring, and support through an online messaging
system within the platform [26,27,34]. All 3 studies were cohort
studies with an adult study population with chronic tinnitus.
Further, 2 studies additionally specified that tinnitus symptoms
had to be present for more than 3 months, and it had to be at
least a mild severity of tinnitus. Beukes et al [26] stated that
patients were only eligible if they scored at least 25 of 100 on
the Tinnitus Functional Index (TFI). The mean tinnitus duration
ranged from 11.64 to 13.91 years between the studies. Beukes
et al [26] was the only study controlling for the presence of
hearing loss, while Beukes et al [27] was the only one specifying

the tinnitus characteristics, namely the tinnitus location. The
total sample is 391 patients receiving iCBT with guidance. For
further specifications, see Table S1 in Multimedia Appendix 4.
Two studies examined an iCBT program with minimal guidance
[38,39]. However, it needs to be noted that both these published
studies were from the same author and concerned the same
sample data. Both studies used data from a cohort of 228 patients
with long-standing chronic tinnitus with a duration of 17.68
(SD 19.42). For further specifications, see Table S1 in
Multimedia Appendix 4.

Results of Individual Studies
All 3 studies used a similar iCBT program consisting of an
interactive e-learning program with 22 modules based on the
original CBT self-help program developed by Andersson and
Kaldo [48] (2004) [26,27,34]. The interventions were guided
by an audiologist who monitored progress, provided feedback
on worksheets that were completed, outlined the content of new
modules, and answered questions. The guidance by the
audiologist was offered through a 2-way encrypted online
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messaging system. The primary tinnitus outcome of all studies
was tinnitus severity or distress measured by the TFI. Various
secondary outcome measures, using self-report questionnaires,
were appended. All studies used data from previous trials. See
Table 1 for further details. All studies concluded that the iCBT
with guidance provided by an audiologist trained in iCBT
principles was effective in the treatment of chronic tinnitus.
Beukes et al [26] demonstrated that iCBT has long-term positive
effects, and Manchaiah et al [34] added that it can help
individuals with tinnitus to think more positively by changing
unhelpful patterns. Both studies from Rodrigo et al [38,39] used

the same data that was gathered from multiple trials and looked
into the use of an iCBT program with minimal guidance through
an encrypted messaging system solely for support. This iCBT
program was again based on the original CBT self-help program
developed by Andersson and Kaldo [48] (2004). However, it
was adapted to a set of only 21 modules, of which 5 were
optional. These 2 studies also found a decrease in TFI after
completing the iCBT program and additionally investigated
predictors of iCBT outcomes. For more information, see Table
1.
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Table 1. Table of evidence for the studies concerning iCBTa with guidance.
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2022
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ResultsOutcomeInterventionStudy

GRADEbConclusionDropoutStatistical
analysis re-
sults

Data re-
sults

Statistical
analysis
method

Addition-
al out-
come
measures

Primary
tinnitus
outcome
measure

Follow-upTreat-
ment pe-
riod

Interven-
tion

Author
and year

⊕⊕⊕○Decision
tree mod-
els, espe-
cially the

CARTv

and gradi-
ent boost-
ing models,
appeared to
be promis-
ing in pre-
dicting
iCBT out-
comes.

NR.A clinical-
ly signifi-
cant 13-
point
change in
TFI scores
was
achieved
by 150 of
the 228
participants
after the in-
tervention.

Undertak-
ing iCBT
signifi-
cantly re-
duced tin-
nitus
severity
scores
(t227=16.37;
P<.001)
from a
mean BL
severity
score of
57.93
(SD
19.17) to
a mean
post-
iCBT
severity
score of
34.22
(SD
22.78), as
measured
by the
TFI.

Paired sam-
ple t tests.

ISI, PHQ,
HHIA-S,
HQ,
CFQ,
SWLS.

TFIFU: postinter-
vention

8 weeks
(2-3
modules
a week)

iCBTRodrigo
et al [39],
2021

aiCBT: internet-based cognitive behavioral therapy.
bGRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
cFU1: first follow-up moment.
dFU2: second follow-up moment.
eFU3: third follow-up moment.
fTFI: tinnitus functional index.
gTHS: tinnitus handicap scale.
hLMM: linear mixed effects models.
iRCI: Reliable Change Index.
jBL: baseline.
kFU: follow-up moment.
lGAD-7: Generalized Anxiety Disorder-7.
mPHQ-9: Patient Health Questionnaire-9.
nISI: Insomnia Severity Index.
oTCQ: Tinnitus Cognitions Questionnaire.
pNR: not reported.
qPHQ: Physical Health Questionnaire.
rHHIA-S: Hearing Handicap Inventory for Adults-Short Form.
sHQ: Hyperacusis Questionnaire.
tCFQ: Cognitive Failures Questionnaire.
uSWLS: Satisfaction With Life Scale.
vCART: Communication Access Realtime Translation.
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Self-Help Devices

Study and Patient Characteristics
Three controlled trials, of which 2 RCTs, studied the use of
self-help devices for the treatment of chronic tinnitus [24,25,41].
The studies had a total sample size of 286 patients. The
specifications of all 3 studies can be consulted in Table S2 in
Multimedia Appendix 4.

Results of Individual Studies
All 3 studies looked into the use of a self-help device delivering
a form of sound therapy. For Altissimi et al [25], this was the

use of a sound generator for TRT treatment, and this was the
CG. The intervention group received TRT treatment using a
smartphone app. Searchfield and Sanders [41] also used a
smartphone app in combination with the self-help devices for
sound therapy, and the CG did as well use an app, but without
a self-help device. All studies concluded that the use of a
self-help device was effective in reducing tinnitus distress
according to the TFI or Tinnitus Handicap Inventory [24,25,41].
Further details can be found in Table 2.

J Med Internet Res 2026 | vol. 28 | e83529 | p. 12https://www.jmir.org/2026/1/e83529
(page number not for citation purposes)

Demoen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 2. Table of evidence for the studies concerning self-help devices.

Results OutcomeInterventionStudy

GRADEaConclusionDropoutStatistical
analysis
results

Data re-
sults

Statistical
analysis
method

Addition-
al out-
come
measures

Primary
tinnitus
out-
come
measure

Follow-upTreat-
ment pe-
riod

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○TRT most
effective

Dropout:
music

29.4% of
the TRT

All nega-
tive dif-

Identifica-
tion of ±

HADSj,
audiome-

THIiFU1f: after
1 week;

2
months
(60 min
daily)

No treat-
ment.

(1) TRTb;

(2) TEAEc;

(3) ADTd;

(4) BBTe;
(5) music

Alonso-
Valerdi
et al
[24],
2021

sound-
based thera-
py to re-
duce tinni-
tus percep-

6/16,

BBTm

4/18,
TRT
3/18,

group re-
ported
diminu-
tion of
their tinni-
tus per-

ferences
between
BL and

FUl

were
statisti-

or 0 ef-
fects t
test

try, tinni-
tus charac-
teristics
analysis,

and BLk

neuro-

FU2g: after
5 weeks;

FU3h: after
8 weeks

tion for in-
dividuals

TEAE
5/18,ception,

followed
cally
signifi-

physiolog-
ical analy-
sis

without
anxiety.
BBT,

ADT
5/18,
and con-
trol 3/14

by those
in TEAE
(18.8%),
BBT or

cant
(P=.009)

ADT, and
TEAE pro-

ADT duced very
(14.3%), similar ef-

fects.and mu-
sic
(7.7%)
groups.

⊕⊕⊕○TRT can
be deliv-

No
dropout

Improve-
ment was
found in

A signif-
icant
differ-

Descrip-
tive data
by counts

TRT inter-
view:
with ques-

THIFU1: after
3 months
of treat-

6
months

TRT
with a
tradition-

TRT with
mobile app

Altissi-
mi et al
[25],
2024

ered to pa-
tients with
mild tinni-

category
0 pa-

ence in
the THI

of a
mixed-ef-

tions on
tinnitus,

ment; FU2:
after 6

al sound
genera-
tor. tus (class

0) through
tients,
both treat-

scores
was

fect mod-
el Tukey
test

hearing
loss, hy-
peracusis,
classify-

months of
treatment

mobile
apps with

ed with
the app

found in
catego-

ing gravi- resultsandry 1 pa-
ty, the an- comparablesoundtients
noyance, to tradition-genera-between
and the al sound

generators.
tor; con-
versely,
in catego-

those
treated
with a

effect on

the QoLn

ry 1, sig-soundof tinni-
nificantgenera-tus, using

a VASo.
improve-
ment was

tor vs
app

seen only(–14.529,
P<.001) for the

group us-
ing a
sound
generator.
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Results OutcomeInterventionStudy

GRADEaConclusionDropoutStatistical
analysis
results

Data re-
sults

Statistical
analysis
method

Addition-
al out-
come
measures

Primary
tinnitus
out-
come
measure

Follow-upTreat-
ment pe-
riod

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○The USL
group
demonstrat-
ed a higher
proportion
of respon-
ders than
the WN
group. The
usability of
the USL
therapeutic
was similar
to the estab-
lished WN
app. The
digital
polythera-
peutic
demonstrat-
ed signifi-
cant bene-
fit for tinni-
tus reduc-
tion, sup-
porting fur-
ther devel-
opment.

4/35
USL
and
6/36
WN

A statisti-
cally
higher
propor-
tion of
USL par-
ticipants
achieved
meaning-
ful TFI
change at
6 weeks
(55%)
and 12
weeks
(65%)
than the
WN
group at
6 weeks
(33%)
and 12
weeks
(43%).

Mean
changes
TFI for

USLu at
6
(16.36,
SD
17.96
points)
and 12
weeks
(17.83,
SD
19.87
points)
were
clinical-
ly mean-
ingful
(>13 re-
duc-
tion),
the
mean
changes
in WN
group
were
not (6
wk
10.77,
SD
18.53
points;
12 wk
10.12,
SD
21.36
points)

ANOVA
with 2
groups
and 4 re-
peated
measures,
intent-to-
treat and
completer
(per proto-
col) analy-
ses

COSITr,

SUSs,

MAUQt

TFIqFU1: mid-
trial=6
weeks;
FU2:
postin-
terevention

12
weeks

The con-
trol app
was a
popular
self-
help
passive
sound
therapy
app
called

WNp

Lite.

The digital
therapeutic
consisted
of an app
for iPhone
or Android
smart-
phone,
Bluetooth
bone con-
duction
head-
phones, a
neck pil-
low speak-
er, and a
cloud-
based clini-
cian dash-
board to
enable
messaging
and app
personaliza-
tion

Search-
field
and
Sanders
[41],
2022

aGRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
bTRT: tinnitus retraining therapy.
cTEAE: therapy for an enriched acoustic environment.
dADT: auditory discrimination therapy.
eBBT: broad band therapy.
fFU1: first follow-up moment.
gFU2: second follow-up moment.
hFU3: third follow-up moment.
iTHI: Tinnitus Handicap Inventory.
jHADS: Hospital Anxiety and Depression Scale.
kBL: baseline.
lFU: follow-up moment.
mBBT: Broad band therapy.
nQoL: quality of life.
oVAS: visual analog scale.
pWN: white noise.
qTFI: Tinnitus Functional Index.
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rCOSIT: Client-Oriented Scale of Improvement in Tinnitus.
sSUS: System Usability Scale.
tMAUQ: mHealth App Usability Questionnaire.
uUSL: UpSilent app.

Self-Help Manual

Study and Patient Characteristics
Only 1 cohort with a sample size of 10 adult patients with
tinnitus and with bilateral mild sloping sensorineural hearing
loss who wore a hearing aid used a self-help manual as an
intervention [43]. Further details can be found in Table S3 in
Multimedia Appendix 4.

Results of Individual Studies
Shetty [43] examined the use of a self-management manual for
tinnitus with content such as (1) hearing aids; (2) listening to

songs or soothing sounds; (3) tips for food intake; (4) exercise,
yoga, and meditation; (5) locking negative thinking; (6)
distraction techniques; (7) progressive muscle relaxation; (8)
slow breathing; and (9) attention control and imaginary
techniques. The self-help manual was prepared using the health
literacy recommendations by adapting the United States
Department of Health and Human Services. It was concluded
that the self-management manual effectively reduces tinnitus
perception and associated problems [43]. See Table 3 for further
information.

Table 3. Table of evidence for the studies concerning the self-help manual.

ResultsOutcomeInterventionStudy

GRADEaConclu-
sion

DropoutStatistical
analysis
results

Data re-
sults

Statistical
analysis
method

Addi-
tional
out-
come
mea-
sures

Primary
tinnitus
out-
come
measure

Follow-upTreat-
ment pe-
riod

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○Patients
who have
used the
manual
reported
relaxing
and cop-
ing with
tinnitus.
It is con-
cluded
that the
self-man-
agement
manual
effective-
ly re-
duces tin-
nitus per-
ception
and asso-
ciated
problems.

No
dropout

The
means of
THI and
TFI
scores in
visit 1
were 31
(SD 5.16)
and 58
(SD
5.92), re-
spective-
ly. Fur-
thermore,
at visit 2,
the THI
and TFI
scores
were 29
(SD 4.59)
and 45
(SD
7.05), re-
spective-
ly.

The re-
sults re-
vealed a
signifi-
cant re-
duction in
THI after
30 days
of manual
use
(t9=1.99,
P=.07). A
similar re-
sult was
found in
TFI, in
which
function-
al impair-
ment
from tinni-
tus was
signifi-
cantly re-
duced be-
tween vis-
its one
and two
(t9=6.13,
P=.001)

Indepen-
dent sam-
ples t test.

N/ATHId,

TFIe
FUc: postin-
tervention

30 daysN/AbSelf-man-
agement
manual
for tinni-
tus

Shetty
et al
[43],
2024

aGRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
bN/A: not applicable.
cFU: follow-up moment.
dTHI: Tinnitus Handicap Inventory.
eTFI: Tinnitus Functional Index.
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Smartphone Apps

Study and Patient Characteristics
A total of 13 articles, with a combined sample size of 23,637
participants, discussed the use of a smartphone app as part of
t h e  t r e a t m e n t  o f  t i n n i t u s  p a t i e n t s
[25,30,32,33,35-37,40-42,44-46]. Clarification on the study and
patient characteristics of the studies examining the use of a
smartphone app is noted in Table S4 in Multimedia Appendix
4.

Results of Individual Studies
The intervention used a smartphone app in 13 studies
[25,30,32,33,35-37,40-42,44-46]. First, in 8 studies, this
smartphone app was used to deliver a form of sound therapy to
the patients. These studies showed that sound therapy through
a smartphone app can be beneficial in reducing tinnitus distress.
In 2 of these studies, Goshtasbi et al [30] and Searchfield and

Sanders [41], the smartphone app combined both sound therapy
and CBT or psychoeducation, respectively. Second, 5 studies
look into TRT, CBT, or psychoeducational treatment delivered
through a smartphone app. TRT with a mobile app appeared to
be as effective as traditional TRT with or without a sound
generator, and daily training using a CBT-based app targeting
maladaptive beliefs may decrease tinnitus intrusiveness and
handicap. Psycho-education through a smartphone app gave
promising results in reducing tinnitus distress, but did not result
in changes in tinnitus loudness. Finally, 1 study investigated
the use of a smartphone app in the treatment of a specific
subpopulation of tinnitus patients, namely patients with somatic
tinnitus [35]. This pilot study provides evidence that an
app-based physiotherapy intervention with a cervical spine
exercise program could be an effective option for treating
somatic tinnitus [35]. See Table 4 for an overview of the detailed
information for all studies concerning treatments using
smartphone apps.
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Table 4. Table of evidence for the studies concerning smartphone apps.

ResultsOutcomeInterventionStudy

GRADEaConclu-
sion

DropoutStatisti-
cal anal-
ysis re-
sults

Data re-
sults

Statisti-
cal anal-
ysis
method

Additional
outcome
measures

Primary
tinnitus
out-
come
measure

Follow-upTreatment
period

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○TRT
can be

No
dropout.

Improve-
ment
was

A signif-
icant
differ-

Descrip-
tive data
by

TRT inter-
view: with
questions

THIeFU1c: after
3 months
of treat-

6 monthsTRT with a
traditional
sound gener-
ator

TRTb

with
mobile
app

Altissi-
mi et al
[25],
2024

deliv-
ered to
patients

found in
catego-

ence in
the THI

counts,
a

on tinnitus,
hearing

ment;

FU2d: after withry 0 pa-scoresmixed-loss, hyper-
6 months mild tin-tients,waseffectacusis,
of treat-
ment

nitus
(class 0)

both
treated

found in
catego-

model
Tukey
test.

classifying
gravity, the
annoyance,
and the ef-

through
mobile

with the
app and

ry 1 pa-
tients

fect on the appssoundbetween

QoLf of with re-
sults

genera-
tor; con-

those
treatedtinnitus, us-

compa-versely,with aing a

VASg.
rable to
tradition-

in cate-
gory 1,

sound
genera-

al soundsignifi-tor vs
genera-
tors.

cant im-
prove-
ment

app
(–14.529,
P<.001),

waswhile
seen on-no sig-
ly fornifi-
thecance
groupwas
using afound in
soundcatego-
genera-
tor.

ry 0 pa-
tients
(–1.186,
P=.78).

⊕⊕⊕○Smart-
phone-

15 pa-
tients

18
(38.3%)

Subjects
in the

Indepen-
dent

PHQ-9j,

GAD-7k,

TFIiPosttreat-
ment

8 weeks (1
weekly
CBT mod-

WaitlistedSmart-
phone-
based

Goshtas-
bi et al
[30],
2025

based
CBT,
provid-

dropped
out be-
tween

IG pa-
tients
showed

IGn

showed
greater

sample t
test and
chi-
square

PSQIl,

PSSm.
ule and 2 h
daily sound
therapy)

CBTh

and cus-
tomized ing

CBT
week 2
and

a TFI
improve-

improve-
mentstests of

indepen-
dence.

sound
therapy. and cus-

tomized
sound

week 8
and
were

ment of
20 or
more

on their
TFI
(16.7,

therapy,not in-pointsSD 14.9
was ef-cludedpost-versus
fectivein the

IG.
treat-
ment.

1.9, SD
10.8 in reduc-

ing(P<.001)
symp-and on
tom7 of 8
severitysub-
and im-scales
proving(P
anxiety,<.001-

.002). sleep,
and
mood.
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ResultsOutcomeInterventionStudy

GRADEaConclu-
sion

DropoutStatisti-
cal anal-
ysis re-
sults

Data re-
sults

Statisti-
cal anal-
ysis
method

Additional
outcome
measures

Primary
tinnitus
out-
come
measure

Follow-upTreatment
period

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○The
sound
therapy
through
the use
of a
smart-
phone
app ap-
peared
to be
benefi-
cial in
reduc-
ing sub-
jective
tinnitus
distress.

NR.In the
study,
the gen-
eral
severity
de-
creased
after the
first 3
months
(THI:
–6.5 in
mean
score in
compari-
son to

BLp;
TFI:
–6.3 in
mean
score)
and
again in
the fol-
lowing
3
months
of using
the ap-
plica-
tion
(THI:
–19.4;
TFI:
–14.3).

THI:
F2,102=62.4;
P<.001;
e2=0.550,
TFI:
F2,102=28.9;
P<.001;
e2=0.362.

Repeat-
ed mea-
sures
ANO-
VA
with
Bonfer-
roni cor-
rection.

User sur-
vey.

THI,
TFI

FU1: after
3 months
of treat-
ment FU2:
after 6
months of
treatment

6 months
(≥30
min/day)

N/AoFree Re-
Sound
Tinnitus
Relief
app

Kutyba
et al
[32],
2022

⊕⊕⊕○Use of
an app
that gen-
erates
back-
ground
sounds
appears
to be an
effec-
tive way
of reduc-
ing tinni-
tus
severity.

Dropout
rate:
53%
(50/94)
in the
study
group
and
55%
(29/53)
in the
control
group.

A clini-
cally im-
portant
change
(>20) in
the THI
was re-
ported
by 39%
(17/44)
of the
study
group
and in
none of
the con-
trols.

After 3
months
of using
the app,
the THI
global
score
signifi-
cantly
de-
creased
(P<.001)
in the
study
group,
decreas-
ing
again at
6
months
(P<.001).

Indepen-
dent
(un-
paired) t
test or a
chi-
square
test, and
a
mixed-
design
ANO-
VA
with
Bonfer-
roni ad-
just-
ment for
multiple
compar-
isons.

VAS, user
survey.

THIFU1: after
3 months
of treat-
ment FU2:
after 6
months of
treatment

6 months
(≥30
min/day)

Participants
not willing
to participate
in the inter-
vention
group

Free Re-
Sound
Tinnitus
Relief
app

Kutyba
et al
[33],
2022
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ResultsOutcomeInterventionStudy

GRADEaConclu-
sion

DropoutStatisti-
cal anal-
ysis re-
sults

Data re-
sults

Statisti-
cal anal-
ysis
method

Additional
outcome
measures

Primary
tinnitus
out-
come
measure

Follow-upTreatment
period

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○This pi-
lot
study
pro-
vides
evi-
dence
that an
app-
based
physio-
therapy
interven-
tion
could be
an effec-
tive op-
tion for
treating
somatic
tinnitus.

CG: 3
dropouts;
IG: 4
dropouts.

Effect
sizes for
THI
were
d=1.71
(95% CI
0.85 to
2.56)
and for
miniTQ
d=1.02
(95% CI
0.24 to
1.80).

Reduc-
tion in
THI and
miniTQ
for the
IG, not

for CGr.
Strong
signifi-
cant de-
crease
in THI
(from
mean
51.33,
SD
23.77 to
mean
38.96,
SD
21.66)
and
miniTQ
(from
mean
13.27,
SD 5.81
to mean
9.14,
SD
5.27).

Indepen-
dent
sample t
test and
chi-
square
tests of
indepen-
dence,
and
mixed
model
ANO-
VA.

N/A.THI

miniTQq
FU: post-
treatment

9 weeksWaiting listApp-
based
cervical
spine
exercise
program

Michiels
et al
[35],
2024

⊕⊕⊕○Several
minutes
a day of
training
using a
CBT-
based
app tar-
geting
maladap-
tive be-
liefs
may de-
crease
tinnitus
intru-
siveness
and
handi-
cap.

12/26
(46%).

50% of
com-
pleters
have
shown
reliable
change
(indicat-
ed by
their

RCIu).

A signif-
icant lin-
ear
trend
was
present,
F1,13=14.5,
P=.002,
d=2.12.
Oron et
al [36]
indicat-
ed 5
was a
steady
de-
crease
in the
H-THI
score of
28.57,
22.14,
and
22.0 for
BL,
FU1,
and
FU2, re-
spective-
ly.

Repeat-
ed mea-
sures
ANO-
VA of
com-
pleters.

VAS, user
survey.

H-THItFU1: at
level 24
half way
through the
app; FU2:
level 48 fi-
nal level of
the app

16 days (3
min/day)

N/ABrief
cogni-
tive be-
havioral
training
for tinni-
tus re-
lief us-
ing a
mobile

GGTIs

app

Oron et
al [36],
2022
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ResultsOutcomeInterventionStudy
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⊕⊕○○Mobile-
based
TRT
might
be a
good op-
tion for
patients
who
cannot
attend
in-per-
son ses-
sions.

N/A.N/A.Patient
A:
BL=40,
FU1=40;
FU2=36;
FU3=24.
Patient
B:
BL=36,
FU1=24;
FU2=16;
FU3=14.

N/A.N/A.THIFU1: after
1 month of
treatment;
FU2: after
2 months
of treat-
ment; FU3:
after 3
months of
treatment

3 months
(2×/week)

Convention-
al face-to-
face TRT

Mobile-
based
TRT

Ravi et
al [37],
2025

⊕⊕⊕○Educa-
tional
training
on a
smart-
phone
app
without
the guid-
ance of
a medi-
cal per-
son can
result in
small to
medium
improve-
ments in
tinnitus
distress
mea-
sures,
but not
for tinni-
tus loud-
ness.

26 of 52
(50%)
partici-
pants
dropped
out.

Improve-
ments
on the
tinnitus
severity
NRS
reached
an ef-
fect size
of
0.408,
while
the im-
prove-
ments
on the

THIy

were
much
smaller
with an
effect
size of
0.168.

Statisti-
cal sig-
nifi-
cance
between
the pre-
and
postin-
terven-
tion
phase
(W=345,
P=.02).

Wilcox-
on
Signed
Rank
Test.

N/A.THI,

TSw

NRSx

FUv:
postinter-
vention

4 monthsN/AEduca-
tional
smart-
phone
app

Schlee
et al
[40],
2022
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⊕⊕⊕○The
USL
group
demon-
strated a
higher
propor-
tion of
respon-
ders
than the
WN
group.
The us-
ability
of the
USL
thera-
peutic
was sim-
ilar to
the es-
tab-
lished
WN
app.
The digi-
tal poly-
thera-
peutic
demon-
strated
signifi-
cant
benefit
for tinni-
tus re-
duction
support-
ing fur-
ther de-
velop-
ment.

4/35
USL
and
6/36
WN.

A statis-
tically
higher
propor-
tion of
USL
partici-
pants
achieved
mean-
ingful
TFI
change
at 6
(55%)
weeks
and 12
(65%)
weeks
than the
WN
group at
6 (33%)
weeks
and 12
(43%)
weeks.

Mean
changes
in TFI
for the

USLad

group at
6
(16.36,
SD
17.96
points)
and 12
weeks
(17.83,
SD
19.87
points)
were
clinical-
ly mean-
ingful
(>13
points
reduc-
tion),
the
mean
change
in WN
scores
were
not clini-
cally
mean-
ingful
(6
weeks
10.77,
SD
18.53
points;
12
weeks
10.12,
SD
21.36
points).

ANO-
VA
with 2
groups
and 4 re-
peated
mea-
sures in-
tent-to-
treat
and
com-
pleter
(per pro-
tocol)
analyses

COSITaa,

SUSab,

MAUQac

TFIFU1: mid-
trial=6
weeks
FU2:
postin-
terevention

12 weeksThe control
app was a
popular self-
help passive
sound thera-
py app

called WNz

Lite.

The digi-
tal thera-
peutic
consist-
ed of an
app for
iPhone
or An-
droid
smart-
phones,
Blue-
tooth
bone
conduc-
tion
head-
phones,
a neck
pillow
speaker,
and a
cloud-
based
clini-
cian
dash-
board to
enable
messag-
ing and
app per-
sonaliza-
tion

Search-
field et
al [41],
2022
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⊕⊕⊕○The
findings
of this
study
demon-
strate
the po-
tential
benefit
of the
tinnitus
applica-
tion for
tinnitus
improve-
ment.

NRah.After 6
months
of listen-
ing to
the
sound
stimuli,
partici-
pants’
per-
ceived
tinnitus
handi-
cap
severity
signifi-
cantly
de-
creased.

The
THI
scores,
on the
other
hand,
signifi-
cantly
de-
creased
over the
6-month
period
(P=.02);
when
the Bon-
ferroni
correc-
tion
method
was ap-
plied for
all P
values,
statisti-
cal sig-
nifi-
cance
was ob-
served
for THI
scores
between
visits 1
and 3
(P=.006).

1-way

RMag

ANO-
VA as it
passed
the nor-
mality
test
(Shapiro-
Wilk).

BDIae,

SSLaf,
VAS stress
assess-
ment, hear-
ing tests.

THIFU1: mid-
trial=3
months;
FU2:
postin-
terevention

6 monthsN/ASound
therapy
smart-
phone
app

Seol et
al [42],
2023
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⊕⊕⊕○TRT
based
on
smart
devices
can be
an effec-
tive al-
terna-
tive to
conven-
tional
in-per-
son
TRT.

NSaj.There
was no
differ-
ence be-
tween
IG and
CG
(P<.001).

The
greatest
THI im-
prove-
ment at
3
months
was
–23.3
(95% CI
–33.41
to
–13.4),
and at 2
months
–16.8
(95% CI
–30.8 to
–2.8),
and the
reduc-
tions
were
signifi-
cant,
P<.001.

t tests
and chi-
square
tests.

VAS,

STAIai,
BDI, PSQI,
pure tone
audiome-
try.

THIFU1=postin-
tervention
assess-
ment;
FU2=2-
months
postinter-
vention

3 months
(3 sessions
30-60 min)
with 1
month inter-
val

Convention-
al TRT

Smart
de-
vice–based
TRT
with
smart
pad app

Suh et
al [44],
2023

⊕⊕⊕○FTRS
greatly
reduced
medical
costs in
compari-
son to
tradition-
al in-
person
care and
enabled
patients
with tin-
nitus to
arrange
their
own
treat-
ment
times.

Only
22.9%
of pa-
tients
adhered
to the
applica-
tion
(29,864
patients
were ex-
cluded
because
of in-
com-
plete
records
of per-
sonal
and tin-
nitus-re-
lated in-
forma-
tion).

N/A.N/A.Descrip-
tive
statis-
tics.

HADSal,

AISam,
VAS,

FTQan,

TCSao.

THIFU every 3
months

2 h/dCohortFTRSak

mobile
app

Tang et
al [46],
2022
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⊕⊕⊕○DCRS
showed
to be a
promis-
ing non-
invasive
therapy
for
chronic
tinnitus
that can
be deliv-
ered
through
a mo-
bile
app.

NS.At 3
months,
92.5%
of pa-
tients
undergo-
ing
DCRS
reported
tinnitus
relief or
disap-
pear-
ance.

DCRS-
treated
patients
after 3
months
of treat-
ment
had sig-
nificant
tinnitus
relief
com-
pared to
those in
the CG
group
(P<.001).

Linear
mixed
models
and a
multi-
class lo-
gistic
model
with a
step-
wise
func-
tion.

HADS,
AIS, FTQ,
TCS.

THIFU1: 1
month of
treatment;
FU2: 2
months of
treatment;
FU3: 3
months of
treatment

3 months
(2 h/d)

Unmodified
music

DCRSap

through
a smart-
phone
app

Tang et
al [45],
2025

aGRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
bTRT: tinnitus retraining therapy.
cFU1: first follow-up moment.
dFU2: second follow-up moment.
eTHI: Tinnitus Handicap Inventory.
fQoL: quality of life.
gVAS: visual analog scale.
hCBT: cognitive behavioral therapy.
iTFI: Tinnitus Functional Index.
jPHQ-9: Patient Health Questionnaire-9.
kGAD-7: Generalized Anxiety Disorder-7.
lPSQI: Pittsburgh Sleep Quality Index.
mPSS: Perceived Stress Scale.
nIG: intervention group.
oN/A: not applicable.
pBL: baseline.
qminiTQ: Mini Tinnitus Questionnaire.
rCG: control group.
sGGTI: GG Tinnitus.
tH-THI: Hearing-Tinnitus Handicap Inventory.
uRCI: Reliable Change Index.
vFU: follow-up moment.
wTS: Tinnitus Scale.
xNRS: Numeric Rating Scale.
yTHI: Tinnitus Handicap Inventory.
zWN: white noise.
aaCOSIT: Client-Oriented Scale of Improvement in Tinnitus.
abSUS: System Usability Scale.
acMAUQ: mHealth App Usability Questionnaire.
adUSL: UpSilent app.
aeBDI: Beck Depression Index.
afSSL: Subjective Stress Level.
agRM: repeated measure.
ahNR: not reported.
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aiSTAI: State Trait Anxiety Inventory.
ajNS: not specified.
akFTRS: Fudan Tinnitus Relieving System.
alHADS: Hospital Anxiety and Depression Scale.
amAIS: Acceptance of Illness Scale.
anFTQ: Fear of Tinnitus Questionnaire.
aoTCS: Tinnitus Catastrophizing Scale.
apDCRS: digital customized relieving sound.

Other Internet-Based Interventions

Study and Patient Characteristics
A total of 5 studies looked into the use of other internet-based
interventions for chronic tinnitus, ranging from sound therapy,
mindfulness, meditation, and intensive auditory cognitive
training [24,28,29,31,47]. See Table S5 in Multimedia Appendix
4 for more information.

Results of Individual Studies
In total, 5 studies examined other internet-based interventions,
not CBT-related [24,28,29,31,47]. All 5 studies looked into a
different treatment, some more related to sound therapy, others
focusing more on mindfulness or cognitive training. All studies
reported promising results concerning the effectiveness of the
treatment, except for Xing et al [47], who concluded that
auditory intensive cognitive training was not associated with
changes in self-reported tinnitus. Further details can be found
in Table 5.

J Med Internet Res 2026 | vol. 28 | e83529 | p. 25https://www.jmir.org/2026/1/e83529
(page number not for citation purposes)

Demoen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 5. Table of evidence for the studies concerning other internet-based interventions.
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⊕⊕⊕○TRT
most ef-

Dropout:
music

29.4% of
tinnitus

All nega-
tive differ-

Identifi-
cation

HADSj, au-
diometry,

THIiFU1f: af-
ter 1

2 months (60
min daily)

No treat-
ment

(1)

TRTb,

Alonso-
Valerdi
et al. fective6/16;sufferersences be-of ± ortinnitus char-week;(2)
[24],
2021

sound-
based
therapy

BBTm

4/18;
TRT

in the
TRT
group re-
ported

tween BL

and FUl

were sta-
tistically

0 effects
t test.

acteristics
analysis, and

BLk neuro-
physiologi-
cal analysis.

FU2g: af-
ter 5
weeks;

FU3h: af-
ter 8
weeks

TEAEc,
(3)

ADTd,
(4)

BBTe,
(5) mu-
sic

to re-
duce tin-
nitus
percep-
tion for
individu-

3/18;
TEAE
5/18;
ADT
5/18;
control
3/14.

diminu-
tion of
their tinni-
tus per-
ception,
followed
by those

signifi-
cant
(P=.009).

als with-
out anxi-

in TEAE ety.
(18.8%), BBT,
BBT or ADT,
ADT and
(14.3%), TEAE
and mu- pro-
sic duced
(7.7%)
groups.

very
similar
effects.

J Med Internet Res 2026 | vol. 28 | e83529 | p. 26https://www.jmir.org/2026/1/e83529
(page number not for citation purposes)

Demoen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


ResultsOutcomeInterventionStudy

GRADEaConclu-
sion

DropoutStatistical
analysis
results

Data re-
sults

Statisti-
cal anal-
ysis
method

Additional
outcome
measures

Primary
tinnitus
out-
come

Follow-
up

Treatment
period

Control
group

Interven-
tion

Author
and year

⊕⊕⊕○The
findings
of this
study
support
a cus-
tomized
acoustic
therapy
program
as an ef-
fica-
cious
tinnitus
treat-
ment
modali-
ty that
can im-
prove
symp-
tom
severity.
Patients
with
low-fre-
quency
tinnitus
and
mild or
above
symp-
tom
severity
at base-
line
demon-
strated a
greater
treat-
ment re-
sponse.

51%
(57/115)
dropout.

At treat-
ment end
point,
39/58
(67.2%)
patients
demon-
strated an
overall
improve-
ment in
FiveQ,
4/58
(6.9%)
had no
change,
and 15/58
(25.9%)
declined.

The mean
difference
between
pre- and
posttreat-
ment of
–9.3 (SD
15.5) was
statistical-
ly signifi-
cant
(P<.001).

Wilcox-
on
signed-
rank
tests,
Mann-
Whit-
ney U-
tests,
linear
mixed
models,
Tukey
method
P value
adjust-
ment for
multiple
vari-
ables,
and a
Ken-
ward-
Roger
degrees
of free-
dom esti-
mation.

N/A.FiveQ
tinnitus
symp-
toms
severity
scores

Every
week of
treatment

6 weeks (2 h
daily)

N/AnCus-
tomized
acoustic
therapy
deliv-
ered
through
a web-
based
plat-
form

Connell
et al
[28],
2023
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⊕⊕⊕○The
iMBT-
SR
course
appears
to be a
viable
and ef-
fective
treat-
ment
modali-
ty for
the tinni-
tus popu-
lation.

534/577
(94%)
did not
com-
plete
FU1,
and
555/577
(98%)
FU2.

31 (72%)
patients
experi-
enced
clinically
meaning-
ful im-
prove-
ments of
13 or
more on
the TFI.

Post hoc
contrast
compar-
isons
with Bon-
ferroni
adjust-
ments
were used
to exam-
ine the
differ-
ences be-
tween the
levels of
each
main ef-
fect. Con-
trasts re-
vealed
that the
greatest
gains
were
made in
TFI and
PSS be-
tween
time 1
and either
time 2 or
time 3
time peri-
ods.

Repeat-
ed-mea-
sures 2
(group)
× 3
(time)
repeat-
ed-mea-
sures
(using
Wilks’
Lambda
because
of het-
erogene-
ity of
vari-
ance)
MANO-

VAs,
ANO-
VA
with the
Green-
house-
Geisser
method.

PSSq TIQr.TFIpFU1:
posttreat-
ment;
FU2: 6
months
posttreat-
ment

8 weeks (2 h
lesson/wk
and 30 min
daily instruc-
tor-led medi-
tation prac-
tice)

N/Ai-MBT-

SRo fo-
cusing
on ap-
plying
mindful-
ness to
tinnitus

Gans et
al [29],
2023
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⊕⊕⊕○These
results
evi-
dence
that
those in
the
body
scan
medita-
tion
group
experi-
enced a
signifi-
cant re-
duction
in tinni-
tus dis-
tress, an
increase
in mind-
ful
thought,
and a
de-
crease
in nega-
tive tin-
nitus
cogni-
tions.

15/48
lost to
follow-
up in
the con-
trol
group
and
9/54 in
IG

≥LOCFw.

The mean
TFI
change
over 8
weeks of
body scan
medita-
tion was
–9.52 in
compari-
son to
–0.58 for
patients
on the
waiting
list.
29.63%

of the IGv

experi-
enced a
clinically
signifi-
cant
change
on the
TFI of
more than
14/100.

A signifi-
cant main
effect of
condition
on self-re-
ported tin-
nitus dis-
tress mea-
sured by
the TFI
(F1,100=18.318;
P<.001;
2P=.15)
was
present.

1-way
ANO-
VA de-
sign.

TCQt

MAASu.

TFIFU1:
posttreat-
ment;
FU2: 6
months
posttreat-
ment

8 weeks (3-4
times a
week)

Waiting
list

Online
body
scan
medita-
tion in-
terven-
tion

Jackson
and
Woolmer
[31],
2024
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⊕⊕⊕○Audito-
ry inten-
sive
cogni-
tive
training
was not
associat-
ed with
changes
in self-
reported
tinnitus.

>20%At 3
months,
13% of
the CG
and 19%
of the IG
experi-
enced a
clinically
relevant
reduction
in the TFI
of 13 or
more.

Marginal
mean dif-
ferences
for IG

and CGac

were at 1
month
(0.24,
95% CI
–11.20 to
10.7), at
2 months
2.17
(95% CI
–8.50 to
13.3), and
at 3
months
3.36
(95% CI
–7.91 to
14.6).

Spear-
man cor-
relation
mixed
effects
model
with an
unre-
stricted
vari-
ance-co-
variance
matrix.

TGBSy,

CFQz,

BAIaa, PHQ-

9ab.

TFIFU1:
posttreat-
ment;
FU2: 1
month
posttreat-
ment

8 weeks (5
d/wk, 20
min/d)

Brain
HQ
nonaudi-
tory in-
tensive
training

Brain

HQx au-
ditory
inten-
sive
training

Xing et
al [47],
2021

aGRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
bTRT: tinnitus retraining therapy.
cTEAE: therapy for an enriched acoustic environment.
dADT: auditory discrimination therapy.
eBBT: Broad Band Therapy.
fFU1: first follow-up moment.
gFU2: second follow-up moment.
hFU3: third follow-up moment.
iTHI: Tinnitus Handicap Inventory.
jHADS: Hospital Anxiety and Depression Scale.
kBL: baseline.
lFU: follow-up moment.
mBBT: broad band therapy.
nN/A: not applicable.
oiMBTSR: internet-based mindfulness-based tinnitus stress reduction.
pTFI: Tinnitus Functional Index.
qPSS: Perceived Stress Scale.
rTIQ: Tinnitus Impact Questionnaire.
sMANOVA: multivariate ANOVA.
tTCQ: Tinnitus Cognitions Questionnaire.
uMAAS: Mindful Attention Awareness Scale.
vIG: intervention group.
wLOCF: Last Observation Carried Forward.
xHQ: Hyperacusis Questionnaire.
yTGBS: Tinnitus Global Bothersome Scale.
zCFQ: Cognitive Failures Questionnaire.
aaBAI: Beck Anxiety Inventory.
abPHQ-9: Patient Health Questionnaire-9.
acCG: control group.
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Discussion

Principal Findings
The previous systematic review published in 2023 on the topic
of telerehabilitation for patients with chronic subjective tinnitus
indicated that low-contact treatment provided from a distance
through several telerehabilitation forms could be used as a
substitution for or an addition to in-person clinical care for
tinnitus [13]. It can potentially reduce the costs of treatment
without sacrificing the level of effectiveness. Due to the
advances in technology made every day, telerehabilitation is a
quickly evolving research topic, and several new studies on
telerehabilitation for tinnitus have been published in the last
couple of years. Therefore, the aim of this systematic review
was to give an updated overview of the research concerning the
effectiveness of telerehabilitation interventions for
self-management of tinnitus published between 2022 and 2025.
The recent studies included in this review confirm the earlier
findings that telerehabilitation shows promising results in
effectively reducing tinnitus distress in a less costly and more
accessible way. However, the recent findings also demonstrate
some changes within the field of telerehabilitation for tinnitus.

In the last decade, a lot of research has been published
concerning the development and effectiveness of iCBT
programs. These studies formed the vast majority of the
preceding review. In the last 3 years, a shift in telerehabilitation
research has been noticeable. The interest in iCBT has abated,
and the use of smartphone apps for telerehabilitation for tinnitus
is a growing topic. Not only in the field of tinnitus, but in
medicine and rehabilitation in general, the use of smartphone
apps to offer treatment from a distance is on the rise and forms
the newest trending topic in the field of medicine [49,50]. The
implementation of smartphone apps offers several advantages
over conventional internet-based interventions that typically
rely on desktop or browser-based platforms. First, it ensures
greater accessibility and reach, increasing the likelihood of
consistent patient engagement and adherence. They also enable
more flexible and context-sensitive delivery of rehabilitation
tasks. Push notifications, reminders, and just-in-time prompts
can support adherence and promote habitual use, increasing
spontaneous use. Smartphone apps also tend to perform better
in terms of user friendliness and patient satisfaction [51-53]. It
is not just the use of apps, but also the content of the researched
apps that has shifted. While earlier research investigated the
use of apps specifically for sound therapy for tinnitus patients,
the newer research also shows other treatments in the form of
an app [54,55]. The majority of the researched apps still
gravitate more toward the use of sound therapy, but also, CBT,
TRT, and psycho-education are made more accessible in this
way. It is, however, noticeable that while research concerning
sound therapy in app form has scaled up its sample size in the
last couple of years to strengthen its power, this is not yet the
case for the other treatments in app form. CBT, TRT, and
psycho-education without sound therapy were still investigated
in smaller sample sizes and pilot studies. Additionally, 1 study
looked into the use of an app with a cervical exercise program
for patients with somatic tinnitus. These patients experienced
neck complaints in addition to their tinnitus, and these

complaints can influence the tinnitus sound and loudness due
to somatosensory interference. As a tailored care approach
detecting present influencing factors is recommended, it is good
that telerehabilitation is expanding and not only focusing on
the psychosocial aspect, but also on specific other potential
factors that might be of influence, such as neck complaints.

Another trend noticeable from the research of the last couple
of years is that internet-based programs are also expanding
beyond iCBT with or without guidance. This review included
studies looking into several forms of sound therapy, customized
acoustic therapy, mindfulness, meditation, and even cognitive
training through a web-based platform. These treatments all
demonstrated promising results for reducing tinnitus distress.
Except for the cognitive training program with acoustic
cognitive exercises, which was not reported with self-reported
changes in tinnitus experiences. However, given the promising
results concerning the link between cognition and tinnitus and
the potential use of cognitive training for tinnitus, future studies
on cognitive training telerehabilitation forms for tinnitus remain
relevant [56-58]. Sound therapy, meditation, and mindfulness
have been widely researched in a nontelerehabilitation context
for tinnitus, making it a great avenue to explore how these
treatment forms can be further improved by increasing
accessibility.

Important notes from the preceding review were the high
dropout rates from iCBT programs and the lack of reporting
dropout in studies concerning the use of smartphone apps [13].
The same note can still be made in the current review. For iCBT,
2 of 5 studies reported dropout, which was around 34% at
postintervention follow-up. This is in line with previous similar
studies concerning iCBT in this population. According to Beukes
et al [26], patients withdraw from treatment due to time
constraints or lack of engagement. In accordance, the preceding
review stated that earlier research indicated that barriers such
as lack of time, engagement, motivation, and openness of the
patient cause high dropout and should be taken into
consideration. The previous review also concluded that future
research should further explore which factors are most likely
to cause the lack of compliance and how clinicians can
counteract these. Therefore, it is crucial that studies analyze and
report where the dropout is coming from, as Beukes et al [26]
did extensively in their discussion. For the smartphone apps, a
change could be noted, namely, the dropout rates were reported
in 8 of 13 studies and ranged from no dropout to 53%. In other
self-management intervention forms discussed, the rate ranged
up to 94%, but on average was between 34% and 63%. The
reasons for dropout noted were related to practical obstacles or
treatment preferences from the patients. Oron et al [36] offered
that monitoring programs might enhance the retention of
treatment. In other treatment forms, the dropout rate and reasons
for dropout were often not listed. As stated in the preceding
review, to enhance the effectiveness of telerehabilitation, the
limited current understanding of predictors of dropout should
be tackled. Additionally, potential ways to improve adherence,
such as therapist guidance levels, motivational feedback,
automated reminders, etc, should be explored further [59].

J Med Internet Res 2026 | vol. 28 | e83529 | p. 31https://www.jmir.org/2026/1/e83529
(page number not for citation purposes)

Demoen et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Limitations
The included studies of this systematic review presented similar
limitations as earlier research concerning this topic summarized
in the previous review. All included studies scored some to
great concerns of RoB. As a result, it needs to be acknowledged
that the overall certainty of evidence ranged from low to
moderate certainty. In addition, some crucial confounding
parameters, such as the presence of hearing loss, hyperacusis,
anxiety, depression, or sleeping problems, were not taken into
consideration by all studies. However, it needs to be noted that
concerning the presence of hearing loss, improvements were
made on this level. A total of 15 of 24 studies reported how
large the proportion of participants with hearing loss was or
how many patients used hearing aids. Yet, how they defined
the presence of hearing loss was often not clarified. An
audiometric examination of tinnitus patients is therefore of value
when researching patients with tinnitus because hearing loss is
an important risk factor for developing tinnitus [1]. Due to the
additional distress of hearing loss, tinnitus patients with hearing
loss might present with worse tinnitus distress levels in
comparison to tinnitus patients without hearing loss, according
to earlier research [60].

While hearing loss is an important confounding factor to keep
in mind, other factors also need to be considered: gender, age,
mental state, hyperacusis, and neck and jaw complaints [61-71].
These factors might play a role in how patients perceive their
tinnitus and how they react to treatment forms [61-71].
Additionally, the link between tinnitus and comorbidities such
as anxiety, depression, stress, sleeping problems, hyperacusis,
etc, are already widely researched [66,72-74]. The more serious
these comorbidities are, the worse the prognosis of the tinnitus
[73]. All the factors mentioned above might have an impact on
the effectiveness of a treatment and should, therefore, be
considered in future research. Additionally, for this reason, there
is an increasing need for personalization of the treatment

approach. Currently, often 1 factor is taken into consideration;
however, a multidisciplinary and tailored approach is
recommended. Therefore, the generalizability of these results
is low, tinnitus mechanisms can greatly differ individually, and
the limited tailoring options of these self-management
interventions cause the evidence concerning the efficacy to
remain rather limited. Due to a lack of high-quality and
homogeneous studies concerning this topic, no confident
conclusions can be made concerning the generalizability of
self-management interventions for patients with tinnitus.
Telerehabilitation has the potential to make treatment tailored
to the needs of the patients more accessible; however, future
research should invest more into using this potential. Future
studies should focus on delivering high-quality study designs
with homogenous outcomes to build the evidence of the
strengths of telerehabilitation, which are now considered
potential benefits.

Conclusions
This updated systematic review concerning the effectiveness
of telerehabilitation for patients with chronic subjective tinnitus
confirms the conclusion stated in the preceding review. The
results of this systematic review indicate that telerehabilitation
in the form of iCBT with guidance, self-help manuals, self-help
devices, smartphone apps, and other internet-based interventions
(except for cognitive training) are effective in relieving tinnitus
distress. Telerehabilitation might form an alternative or
additional tool to the recommended in-person care that patients
currently receive. This review accentuated the shift from iCBT
to the growing interest in the use of smartphone apps, increasing
the accessibility of the treatments even more. However, the
most significant barrier to the success of telerehabilitation
remains the lack of compliance with the treatment. The great
expansion of research within the field of telerehabilitation for
tinnitus treatment in recent years indicates that it remains an
evolving topic to keep track of.
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