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Abstract

Background: Approximately 14% of the adult popul ation hastinnitus, 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 tel erehabilitation interventions for self-management of tinnitus published
between 2022 and 2025.

Methods: Thissystematic review adheresto the PRISMA (Preferred Reporting Itemsfor 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: Intotal, 24 paperswereincluded, of which 6 studied multipletel erehabilitation forms. Internet-based cognitive behavioral
therapy with guidance by a psychologist or audiologist was examined in 5 studies (n=619), self-help manualsin 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
interventionsin 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. Animportant limitation of all included studiesisthat they raised someto great concerns of RoB. Asaresult, it isnecessary
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 al studies. Thisreview givesan indication of the use of different tel erehabilitation 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 alack 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:

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

Background

Tinnitusisdefined asthe perception of aconstant or intermittent
sound without the presence of an external auditory source[1,2].
It isahighly 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
thetinnitus sound [4]. Therefore, the most commonly used and
evidence-based treatments are tinnitusretraining 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 potentialy 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]. Overdll,
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, asthey 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, avariety of smartphone apps for people with tinnitus
are available, promising relief from the condition. Yet, it is
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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
formswere even implemented in the guidelinesfor tinnitus care.
Sincethen, tel ehealth has been ahighly dynamic research field,
and severa 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
accessiblewithout losing on alevel 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 atool 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 additiona 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

Theé€ligibility criteriacan befoundin Textbox 1. Thesecriteria
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 becausethey were aready included in the previous
review. The search ended on February 10, 2025.
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Inclusion criteria
« Adult patients (>18Yy).

o Subjective tinnitus as a primary complaint.

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

«  No publication date restrictions.

Exclusion criteria

« Notinnitus.

.  Objectivetinnitus.

o Tinnitus as a secondary complaint.

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

I nformation 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 querieswere 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
valueto the search query. If aterm did not result in an additional
number of studies found, it was eliminated to keep the search
guery as concise as possi ble while maintaining the highest level
of efficiency. The search queries were not adapted from the
previousreview and werererun 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 searcheswere 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 al papers efficiently. The final
decision on the inclusion of the papers was obtained after a
consensus meeting, discussing potential conflictsor papersthat
were |abelled 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,
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monitoring, and support by apsychologist 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).

Dataltems

The study and population characteristicsthat werelisted arethe
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 tel erehabilitation included
inthisreview had atable 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, atool 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 adifferent 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 (SaraDemoen
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
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collected datain a systematic review. Thiswas not different in
the current update.

Certainty Assessment

The GRADE framework isatool to assessthe level of certainty
by examining RoB, imprecision, inconsistency, indirectness,
and publication bias of the included studies[23]. The GRADE
assessment was compl eted according to the GRA DE handbook
guidelines[23].

Results

Study Selection

Theinitial 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, atotal of 496 papers remained for primary screening on
title and abstract. During the primary screening, 441 papers
were excluded; thereasonsfor exclusion are specified in Figure
1. Intotal, 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 paperswere 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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Figurel. Flow diagram for study inclusion (PRISMA 2020). Studies can belong to multiple of thelisted study objective categories. iCBT: internet-based
cognitive behavioral therapy; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses. S
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S
About RoB concerning the randomization method (D1) [25,30,31,35,41,47].
out o All controlled trials showed some reasons for concern of RoB
Controlled Trials due to deviations from the intended interventions (D2), except
In total, 11 studies were controlled trials for Goshtashi et al [30]. RoB, dueto missing outcome data (D3),

[24,25,30-32,35,37,41,44,45,47], of which 6 studieswere RCTs
[25,30,31,35,41,47]. Five RCTs had a low RoB arising from
the randomi zation process, except for Altissimi et al [25], who
showed a higher RoB due to the lack of information given
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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 afull, 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-Vaerdi et al [24] and Ravi et al [37] had a

Demoen et a

nondetailed protocol, missing information on the exact premised
dataanalysisplan. Overall, studieswererated “ 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 biasin the controlled trials scoring per domain [25,26,31,32,33,36,38,42,45,46,48].
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A total of 13 studies were noncontrolled trias
[26-29,33,34,38-40,42,43,46]. They al show some concerns
about RoB due to alack of randomization, blinding, and CGs
(D1 and D2). RoB dueto missing outcome data (D3) wasagain
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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 Biasin the noncontrolled trials per domain [27,28,29,30,33,35,37,39,40,41,43,44,47].
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Certainty

In general, theincluded studies had alow 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 studieswere 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 a [26] was the only study controlling for the presence of
hearing loss, while Beukes et a [27] wasthe only one specifying

https://www.jmir.org/2026/1/e83529
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the tinnitus characteristics, namely the tinnitus location. The
total sampleis 391 patients receiving iCBT with guidance. For
further specifications, see Table S1in Multimedia Appendix 4.
Two studies examined aniCBT program with minimal guidance
[38,39]. However, it needsto be noted that both these published
studies were from the same author and concerned the same
sampledata. Both studies used datafrom acohort of 228 patients
with long-standing chronic tinnitus with a duration of 17.68
(SD 19.42). For further specifications, see Table Sl 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 worksheetsthat were compl eted, 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 previoustrials. See
Table 1 for further details. All studies concluded that theiCBT
with guidance provided by an audiologist trained in iCBT
principles was effective in the treatment of chronic tinnitus.
Beukeset al [26] demonstrated that iCBT haslong-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 studiesfrom Rodrigo et al [38,39] used

https://www.jmir.org/2026/1/e83529
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the same data that was gathered from multipletrials and looked
into theuse of aniCBT program with minimal guidance through
an encrypted messaging system solely for support. ThisiCBT
program was again based onthe 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 iCBT?with guidance.

Study Intervention Outcome Results
Author  Interven-  Treat-  Follow-up Primary  Addition- Statisticall Datare- Statistical Dropout Conclusion crapg?
andyear tion ment pe- tinnitus  a out- analysis sults analysisre-
riod outcome  come method sults
measure  measures
Beukeset Interac-  8weeks U1 pogtinter- TFI' THSY. Effect Signifi- ~ Statistical- 68/200 Thestudy 0000
a [26], tivee vention assess- sizes, cant ly signifi-  (34%)  provides
2022 learning ment: FU2%: 2- LMmMP BLI-Fu3 cantBL-  didnot evidenceof
iCBT ; and the TEl mean FU3differ-  com- long-term
: months postin- ! . .
consist- tervention: RCl improve-  encewitha plete efficacy for
ing of 22 ’ : mentof  lageeffect FUL, an audiolo-
modules FU31-year 243(sD S7e(Co- 83200 gist-guided
and guid- postintervention 22.5. 70 hen (43%)  iCBTtinni-
ance by 5423, sp 0=1.06,Cl  FU2, tusinter-
anaudiol- 207,73 0.80to and vention.
ogist 30.15,sD 1.32). 68/200
2451). (34%)
There FUS.
wasa
clinically
signifi-
cant
change
for 56
(42%) of
the partic-
ipants us-
ingthere-
liable
change
criterion
of 26.98
atT3.
Beukeset Interac-  8weeks pyk=o months TF! GAD-7, Pretestand Asignifi- TheRCl  4/27did Thispilot 0000
a [27], tivee PHQ-9™ posttest ef-  cant, indicateda notcom- study has
2022 learning ' fectsize largeef-  prepost plete indicated
iCBT ISI", EQ- fordlpri- fectsize soorediffer- FU1 thefeasibil-
consist- SD-5L,  maryand TFI ence of and ity of iCBT
ing of 22 THS, secondary change  1951on  9/27did for tinnitus
modules TCQ®, outcomes, postinter- the TFI notcom-  intheUnit-
and guid- tinnitus 2-sidedP  vention  wouldbea plete ed States.
ance by and hear- vauesus- (mean clinically  FU2.
anaudiol- ingsur-  inga=.05.  1.60, significant
ogist vey. 0.91- change.
2.23),
which
wasmain-
tained at
FU.
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Study Intervention Outcome Results
Author Interven-  Treat- Follow-up Primary  Addition- Statisticall Datare- Statistical Dropout Conclusion crapg?
andyear tion ment pe- tinnitus & out- analysis sults anaysisre-
riod outcome  come method sults
measure  measures
Mancha- iCBT 8weeks FU: posttreat-  TFI GAD-7, Mixed Morepar- 53/164 NRP. iCBTcan 0000
iaheta  withguid- ment PHQ-9, methodap- ticipants (32.3%) help indi-
[34], ance by ISI, EQ-  proach, reported  provided at viduals
2024 anaudiol- 5D-5L. pairedsam- positive  least 1 pos- with tinni-
ogist plettestas experi- tive experi- tusto think
the data encesfol- encein more posi-
met theas- lowing both pre tively by
sumption  theinter- and postin- changing
of normali- ventionin tervention unhel pful
tyusingthe theover- (group 1), thought
Shapiro- al sam- 19/164 patterns.
Wilk test ple(prein-  (9.1%) pro-
(P>.05). terven- vided posi-
tionmean tiveexperi-
0.78, ences only
postinter-  during
vention preinterven-
mean tion,
1.63, 49/164
P<.001). (29.9%)
provided
positive ex-
periences
only during
postinter-
vention,
and 28.7
participants
did not pro-
vide any
positive ex-
periencein
both pre-
and postin-
tervention.
Rodrigo  Interac-  8weeks FUl=postinter- TFI 1Sl, Paired t Themean 65%hada NR. Somepre- OOOO
eta [38], tivee (2-3 vention assess- PHQY, test. BL tinni-  successful dictors can
2022 learning  modules ment; FU2=2- HHIA-S tusseveri- iCBT out- be noted
iCBT aweek) months postin- ’ tyandtin- come, for a better
consist- tervention HQ®, nitus meaning outcome of
ing of 21 cFQ,, severity  theyhada iCBT, such
modules SWLSY following 13-point or as, for ex-
and mini- theiCBT higher re- ample, lev-
mal guid- interven-  ductionin €l of educa-
ance by tionwere TFI after tion, BL
anaudiol- 57.93 theinter- tinnitus,
ogist (SD vention. workload,
19.17) and disabil-
and 34.22 ity a-
(Sb lowance.
22.76), re-
spective-
ly, indicat-
ingasig-
nificant
decrease
(P<.001).

https://www.jmir.org/2026/1/e83529 JMed Internet Res 2026 | vol. 28 | e83529 | p. 10

(page number not for citation purposes)

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Demoen €t d

Study Intervention Outcome Results
Author Interven-  Treat- Follow-up Primary  Addition- Statisticall Datare- Statistical Dropout Conclusion crapg?
andyear tion ment pe- tinnitus & out- analysis sults anaysisre-
riod outcome  come method sults
measure  measures
Rodrigo iCBT 8weeks FU: postinter-  TFI ISI,PHQ, Paredsam- Undertak- A clinical- NR. Decision 0oao
et al [39], (2-3 vention HHIA-S, plettests. ingiCBT ly signifi- tree mod-
2021 modules HQ, signifi- cant 13- s, espe-
aweek) CFQ, cantly re- point cialy the
SWLS. ducedtin- changein CARTY
nitus TFI scores and gradi-
severity  was ent boost-
scores achieved ingmodels,
(tz=1637; by 150 of appeared to
P<.001) the228 be promis-
froma participants ingin pre-
mean BL after thein- dicting
severity tervention. iCBT out-
score of comes.
57.93
(SD
19.17) to
amean
post-
iCBT
severity
score of
34.22
(SD
22.78), as
measured
by the
TFI.

% CBT: internet-based cognitive behavioral therapy.

bGRADE: Grading of Recommendations, Assessment, Development, and Eval uation.

CFU1: first follow-up moment.
9FU2: second follow-up moment.
€FU3: third follow-up moment.
FTFI: tinnitus functional index.
9THS: tinnitus handicap scale.

PLMM: linear mixed effects models.

IRCI: Reliable Change Index.
JBL: baseline.
Kru: follow-up moment.

|GAD-7: Generalized Anxiety Disorder-7.
MPHQ-9: Patient Health Questionnaire-9.

" SI: Insomnia Severity Index.

%TCQ: Tinnitus Cognitions Questionnaire.

PNR: not reported.

9PHQ: Physical Health Questionnaire.
"HHIA-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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Sdf-Help Devices

Study and Patient Characteristics

Three controlled trias, of which 2 RCTs, studied the use of
self-hel p devicesfor the treatment of chronic tinnitus[24,25,41].
The studies had a total sample size of 286 patients. The
specifications of al 3 studies can be consulted in Table S2 in
Multimedia Appendix 4.

Results of Individual Studies

All 3 studieslooked into the use of a self-help device delivering
aform of sound therapy. For Altissimi et a [25], this was the

https://www.jmir.org/2026/1/e83529
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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 tothe TFI or Tinnitus Handicap Inventory [24,25,41].
Further details can be found in Table 2.
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Table 2. Table of evidence for the studies concerning self-help devices.

Study Intervention Outcome Results
Author  Interven-  Control  Treat- Follow-up  Primary Addition- Statistical Datare- Statistical Dropout Conclusion crapg?
andyear tion group ment pe- tinnitus & out- analysis  sults analysis
riod out- come method results
come measures
measure
Alonso- ) TRTb; Notreat- 2 FU lf: after TH|i HADg, Identificas Allnegas  29.4% of Dropout: TRT most oooo
Valerdi (2) TEAE®: ment. months 1 yeek: audiome- tionof £ tivedif- theTRT music  effective
eta o (60 min FU2Y: 4t try, tinni- orOef-  ferences groupre- 6/16, sound-
[24],  (3ADTS daily) ek e tuscharac. feCtst  between ported  gpr™  basedtherar
2021 (4) BBTS; Sw h S terigtics  test BLand diminu- 418 py tore-
(5) music FUS™ after andlysis U tionof  trr  ducetinni-
8 weeks g BLk’ were  theirtinni- gg  tuspercep-
ﬁneuro- Satiti-  tus per- TEA'E ti on forin-
physidlog- caly ception, 518, dividuals
; sionifi- followed  ApT without
ica analy- g .
d§s cant by those 518 anxiety.

(P=.009) iNTEAE  gygcon- BBT,
(18.8%), tro13/14 ADT, and

BBT or TEAE pro-
ADT duced very
(14.3%), similar ef-
and mu- fects.
sic
(7.7%)
groups.
Altissi- TRT with  TRT 6 FU1: after THI TRTinter- Descrip-  Asdgnif- Improve- No TRT can oooo
mieta mobileapp witha months 3 months view: tivedata icant ment was dropout be deliv-
[25], tradition- of treat- withques- by counts differ-  foundin ered to pa-
2024 a sound ment; FU2: tionson ofa encein  category tientswith
genera- after 6 tinnitus, mixed-ef- theTHI Opa mild tinni-
tor. months of hearing  fect mod- scores  tients, tus (class
treatment loss, hy- e Tukey was both treat- 0) through
peracusis, test foundin edwith mobile
classify- catego- theapp apps with
ing gravi- rylpa and results
ty, thean- tients sound comparable
noyance, between genera- totradition-
and the those tor; con- al sound
effect on treated  versely, generators.
the QoL" witha  incatego-
of tinni- sound ry 1, sig-
tus, using genera-  nificant
tor vs improve-
aVAS®. epp Ment Was
(14529, seen only
P<.001) forthe
group us-
inga
sound
generator.
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Study Intervention Outcome Results
Author  Interven-  Control  Treat- Follow-up  Primary Addition- Statistical Datare- Statistical Dropout Conclusion crapg?
andyear tion group ment pe- tinnitus & out- analysis  sults analysis
riod out- come method results
come measures
measure
Search- Thedigitd Thecon- 12 FULmid- tE9  cogr, ANOVA  Mean  Asttisi- 435  TheUsL 0000
field therapeutic trol app weeks  trid=6 U with 2 changes cally usL group
and consisted wasa weeks; ’ . groups TFI for  higher and demongtrat-
Sanders of anapp  popular FU2: MAUQ  and4re g ug propor-  6/36 ed ahigher
[41], foriPhone  self- postin- peated 6 tion of WN proportion
2022 or Android help terevention measures, (16,36, USL par- of respon-
smart- passive intent-to- gp ticipants dersthan
phone, sound treatand 17.9g achieved the WN
Bluetooth  therapy completer points) meaning- group. The
bonecon-  app (perproto-  ghg 12 ful TFI usability of
duction called col)andy- \yeeks Changeat the USL
head- WNP ses (17.83, 6 weeks therapeutic
phones,a | jte D (55%) wassimilar
neck pil- 19.87 and 12 totheestab-
low speak- points) weeks lished WN
er,anda were (65%) app. The
cloud- clinical- thanthe digital
based clini- ly mean- WN polythera-
cian dash- ingful ~ groupat peutic
board to (>13re- 6 weeks demongtrat-
enable duc- (33%) ed signifi-
messaging tion), and 12 cant bene-
and app the weeks fitfor tinni-
persondiza- mean (43%). tus reduc-
tion changes tion, sup-
in WN porting fur-
group ther devel-
were opment.
not (6
wk
10.77,
SD
18.53
points;
12 wk
10.12,
sD
21.36
points)
3GRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
bTRT: tinnitus retraini ng therapy.
“TEAE: therapy for an enriched acoustic environment.
dADT: auditory discrimination therapy.
®BBT: broad band therapy.
fFUL: first follow-up moment.
9FU2: second follow-up moment.
PFU3: third follow-up moment.
'"THI: Tinnitus Handicap Inventory.
JHADS: Hospital Anxiety and Depression Scale.
KBL: basdline.
'FU: follow-up moment.
MBBT: Broad band therapy.
"QoL: quality of life.
OVAS: visual analog scale.
PWN: white noise.
9TFI: Tinnitus Functional Index.
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'COSIT: Client-Oriented Scale of Improvement in Tinnitus.
SSUS: System Usability Scale.

tMAUQ: mHealth App Usability Questionnaire.

YysL: UpSilent app.

Sdlf-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 manua as an
intervention [43]. Further details can be found in Table S3 in
Multimedia Appendix 4.

Results of I ndividual Studies

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

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

Demoen €t d

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 salf-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 3for further
information.

Study Intervention Outcome Results
Author  Interven-  Control Treat- Follow-up Primary  Addi- Statistical Datare-  Statistical Dropout Conclu-  craDER
andyear tion group ment pe- tinnitus  tional analysis  sults analysis sion
riod out- out- method results
come come
measure mea-
sures
Shetty  Sdf-man- /AP 30days FyC pogtin- THIY,  N/A Indepen- There-  The No Patients 0000
etal agement tervention e dentsam- sultsre- meansof dropout who have
[43], manual plesttest. vededa THI and used the
2024 for tinni- signifi- TFI manual
tus cantre-  scoresin reported
ductionin visit1 relaxing
THI after were 31 and cop-
30days (SD5.16) ing with
of manual and 58 tinnitus.
use (SD Itiscon-
(tg=1.99, 5.92),re- cluded
P=.07).A Spective- that the
smilarre- ly. Fur- self-man-
sultwas thermore, agement
foundin avisit2, manual
TFI, in the THI effective-
which and TFI ly re-
function-  scores ducestin-
al impair- were29 nitus per-
ment (SD 4.59) ception
fromtinni- and 45 and asso-
tuswas  (SD ciated
signifi- 7.05), re- problems.
cantly re-  Spective-
duced be-  1y.
tweenvis-
itsone
and two
(t9=6.13,
P=.001)

3GRADE: Grading of Recommendations, Assessment, Development, and Evaluation.

BN/A: not applicable.

CFU: follow-up moment.

%THI: Tinnitus Handi cap Inventory.
®TFI: 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
the treatment of tinnitus patients
[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 aform of sound therapy to
the patients. These studies showed that sound therapy through
asmartphone app can be beneficial in reducing tinnitus distress.
In 2 of these studies, Goshtashi et al [30] and Searchfield and

https://www.jmir.org/2026/1/e83529
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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 resultsin 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
subpopul ation of tinnitus patients, namely patientswith 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 thedetailed
information for all studies concerning treatments using
smartphone apps.
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Table 4. Table of evidence for the studies concerning smartphone apps.

Study Intervention Outcome Results
Author  Interven-  Control Treatment  Follow-up Primary Additional Statisti- Datare- Statisti- Dropout Conclu- cRapDg?
andyear tion group period tinnitus  outcome ca and- sults ca anal- sion
out- measures  ysis ysisre-
come method sults
measure
Altiss-  TRrtb TRT witha 6months  Fy1% after THI® TRT inter- Descrip- Asgnif-  Improve-  No TRT o0oooO
mieta with traditional 3 months view: with tivedata icant ment dropout. can be
[25], mobile  Sound gener- of treat- Questions by differ-  was deliv-
2024 app ator ment: ontinnitus, counts, encein foundin ered to
FU2: aiter hearing a the THI  catego- pa_1ti ents
6 morﬁhs Ioss,_hyper- mixed-  scores ry 0 pa- wi th _
of treat- acusis, effect was tients, rr_uldn n-
ment classifying model  foundin both nitus
gravity,the Tukey  catego- treated (class0)
annoyance, test. ry 1pa withthe through
and the ef- tients app and mobile
fect onthe between sound apps
QoL of those  genera- with re-
tinnitus, us- tr_eated tor; con- sults
ing a with a yersel Y, compa-
VASI sound in cate- rableto
: genera- gory 1, tredition-
torvs signifi- al sound
app cantim- genera-
(14529, prove- tors.
P<.001), ment

while was
nosig- seenon-

nifi- ly for
cance the
was group

foundin usinga
catego-  sound
ryOpa genera

tients tor.
(-1.186,
P=.78).
Godtess Smart-  Waitlisted ~ 8weeks (1 Podttreat-  1g|i PHQ-9, Indepen-  Subjects 18 15pa  Smat- 0000
bieta phone weekly ment GAD-7¢ dent inthe (38.3%) tients phone-
[301, based CBT mod- | ' samplet |gn IGpa- dropped based
2025 cBTh uleand 2 h PSQI, testand ghoweq tients  outbe-  CBT,
and cus- daily sound pss™, chi- greater Showed tween  provid-
tomized therapy) square  jmprove- aTFI week 2 ing
sound testsof nents  iMprove- and CBT
therapy. indepen- o their Mentof week 8 andcus-
dence. TF 200r and tomized
(16.7, more were sound
SD 149 Points  notin-  therapy,
versus  Post- cluded wasef-
19,sp [freat- inthe  fective
10.8 ment. IG. inreduc-
(P<.001) Ing
and on Symp-
70f 8 tom
sub- severity
scales and im-
P proving
<.001- anxiety,
002). sleep,
and
mood.
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Study Intervention Outcome Results
Author  Interven-  Control Treatment  Follow-up Primary Additional Statisti- Datare- Statisti- Dropout Conclu- cRapDg?
andyear tion group period tinnitus  outcome ca and- sults cal anal- sion
out- measures  ysis ysisre-
come method sults
measure
Kutyba FreeRe- pnya° 6months  FUL after THI, Usersur-  Repeat- THI: Inthe  NR. The 0ooo
eta Sound (=30 3months  TFI vey. edmea Fyr®4  study, sound
[32], Tinnitus min/day) of treat- sures P<.001; thegen- therapy
2022 Relief ment FU2: ANO- gm0, erd through
app after 6 VA TEI: severity the use
months of with Fo289 de- of a
treatment Bonfer-  pc gpp; Creased smart-
ronicor- -3 dterthe phone
rection. first 3 app ap-
months peared
(THI: to be
-6.5in benefi-
mean cia in
scorein reduc-
compari- ing sub-
son to jective
BLp; tinnitus
TH: distress.
-6.3in
mean
score)
and
againin
thefol-
lowing
3
months
of using
the ap-
plica
tion
(THI:
-19.4;
TFI:
—14.3).
Kutyba FreeRe- Participants 6 months  FUL: after THI VAS,user Indepen- After 3 Aclini- Dropout Useof 0000
eta Sound  notwilling (=30 3 months survey. dent months  cdlyim- rate: an app
[33], Tinnitus to participate min/day) of treat- (un- of using portant 53% that gen-
2022 Relief in the inter- ment FU2: paired)t theapp, change (50/94) erates
app vention after 6 testora theTHI (>20)in inthe back-
group months of chi- globa  the THI study ground
treatment square  score wasre- group  sounds
test,and signifi- ported and appears
a cantly by 39% 55% tobean
mixed- de (17/44) (29/53) effec-

design creased of the inthe tiveway
ANO-  (P<001) study control  of reduc-

VA inthe group group. ingtinni-
with study andin tus
Bonfer- group,  noneof severity.
roni ad- decreas- thecon-
just- ing trols.
mentfor againat
multiple 6
compar- months
isons. (P<00D).
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Study Intervention Outcome Results
Author  Interven-  Control Treatment  Follow-up Primary Additional Statisti- Datare- Statisti- Dropout Conclu- cRapDg?
andyear tion group period tinnitus  outcome ca and- sults cal anal- sion
out- measures  ysis ysisre-
come method sults
measure
Michids App- Waiting list 9 weeks FU: post-  THI N/A. Indepen Reduc- Effect  CG:3  Thispi- 0000
eta based treatment i TQY dent tionin  sizesfor dropouts lot
[35], cervical samplet THland THI IG: 4 study
2024 spine testand miniTQ were dropouts  pro-
exercise chi- forthe d=1.71 vides
program square  1G,not  (95%Cl evi-
testsof oy, 0.85to0 dence
indepen- Strong 2.56) that an
dence, g gnifi- ar!d .f or app-
and cantde- MINiTQ based
mixed  oeage  0=1.02 physio-
model i THI  (95%CI Fherapy
ANO- (from 0.24to interven-
VA. mean 1.80). tion
51.33, could be
D aneffec-
23.77t0 tive op-
mean tion for
38.96, treating
D somatic
21.66) tinnitus.
and
miniTQ
(from
mean
13.27,
SD 5.81
to mean
9.14,
SD
5.27).
Oronet Brief N/A 16days(3 FUL at H-THIt VAS user Repeat- Asgnif- 50%of 1226  Severd DOOO0O
a [36], cogni- min/day) level 24 survey. edmea icatlin- com- (46%). minutes
2022 tive be- half way sures ear pleters aday of
havioral through the ANO-  trend have training
training app; FU2: VA of  was shown using a
for tinni- level 48 fi- com- present, reliable CBT-
tusre- nal level of pleters.  Fj3=145  change based
lief us- the app P=.002, (indicat- app tar-
inga d=2.12. edby geting
mobile Oronet ther mdadep-
GGTI® a[36] RCIY). tive be-
app indicat- liefs
ed5 may de-
wasa crease
steady tinnitus
de intru-
crease siveness
inthe and
H-THI handi-
score of cap.
28.57,
22.14,
and
22.0for
BL,
FU1,
and
FU2, re-
Spective-
ly.
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Study Intervention Outcome Results
Author  Interven-  Control Treatment  Follow-up Primary Additional Statisti- Datare- Statisti- Dropout Conclu- cRapDg?
andyear tion group period tinnitus  outcome ca and- sults cal anal- sion
out- measures  ysis ysisre-
come method sults
measure
Raviet Mobile- Convention- 3months  FUL: after THI N/A. N/A. Patient  N/A. N/A. Mobile- 0O0OO
a [37], based al face-to- (2x/week) 1 month of A: based
2025 TRT face TRT treatment; BL=40, TRT
FU2: after FU1=40; might
2 months FU2=35, bea
of treat- FU3=24. goodop-
ment; FU3: Patient tion for
after 3 B: patients
months of BL=36, who
treatment FU1=24; cannot
FU2=16; attend
FU3=14. in-per-
son ses-
sions.
Schlee  Educa- N/A 4months V- THI, N/A. Wilcox- Statisti- Improve 260f 52 Educa 0000
eta tional postinter- TSV on ca sig- ments (50%) tiona
[40], smart- vention NRS® Signed  nifi- onthe  partici- training
2022 phone Rank cance  tinnitus pants ona
app Test. between severity dropped smart-
thepree NRS out. phone
and reached app
postin-  an ef- without
terven- fectsize thequid-
tion of ance of
phase 0.408, amedi-
(W=345, while cal per-
P=.02). theim- son can
prove- resultin
ments small to
onthe medium
THIY improve-
were mentsin
much tinnitus
smaller distress
with an mee-
effect Sures,
sze of but not
0.168. for tinni-
tusloud-
ness.
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Study Intervention Outcome Results
Author  Interven-  Control Treatment  Follow-up Primary Additional Statisti- Datare- Statisti- Dropout Conclu- cRapDg?
andyear tion group period tinnitus  outcome ca and- sults cal anal- sion
out- measures  ysis ysisre-
come method sults
measure
Search- Thedigi- Thecontrol 12weeks FUL mid- TFI cosit®  ANO-  Mean A stetis-  4/35 The o0oooO
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8GRADE: Grading of Recommendations, Assessment, Development, and Eval uation.
bTRT: tinnitus retraini ng therapy.

CFU1_ first follow-up moment.

dFu2: second follow-up moment.

®THI: Tinnitus Handicap Inventory.

fQoL: quality of life.

9VAS: visual analog scale.

hcBT: cognitive behavioral therapy.

"TFI: Tinnitus Functional Index.

jPHQ-9: Patient Health Questionnaire-9.
KGAD-7: Generalized Anxiety Disorder-7.
IPSQI: Pittsburgh Sleep Quality Index.

MpSS: Perceived Stress Scale.

" G: intervention group.

ON/A: not applicable.

PBL: baseline.

Imini TQ: Mini Tinnitus Questionnaire.

'CG: control group.

SGGTI: GG Tinnitus.

'H-THI: Hearing-Tinnitus Handicap Inventory.
URCI: Reliable Change Index.

VFU: follow-up moment.

WTS: Tinnitus Scale.

*NRS: Numeric Rating Scale.

YTHI: Tinnitus Handicap Inventory.

ZWN: white noise.

%BCOSIT: Client-Oriented Scale of Improvement in Tinnitus.
gys: System Usability Scale.

LMAUQ: mHealth App Usability Questionnaire.
ayg UpSilent app.

#BDI: Beck Depression Index.

dsg) Subjective Stress Level.

%RM: repeated measure.

ANR: not reported.
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ASTAl: State Trait Anxiety Inventory.

ANS: not specified.

&ETRS: Fudan Tinnitus Relieving System.
dyADS: Hospital Anxiety and Depression Scale.
8MA|S: Acceptance of Iliness Scale.

NETQ: Fear of Tinnitus Questionnaire.

#0TCS: Tinnitus Catastrophizing Scale.

®DCRS: digital customized relieving sound.

Other Internet-Based I nterventions

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 S5in Multimedia A ppendix
4 for more information.

https://www.jmir.org/2026/1/e83529

RenderX

Demoen €t d

Results of Individual Studies

Intotal, 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 cognitivetraining. All studies
reported promising results concerning the effectiveness of the
treatment, except for Xing et a [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.
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Table 5. Table of evidence for the studies concerning other internet-based interventions.

Study Intervention Outcome Results
Author  Inteven- Control  Treatment Follow-  Primary Additional Statisti- Datare-  Statistical  Dropout  Conclu-  crapg?
andyear tion group period up tinnitus  outcome ca and- sults analysis sion
out- measures ysis results
come method
Alonso- (1) Notrest- 2months(60 py1f- 5= THI H AD§, au- ldentifi- All nega- 29.4%of Dropout: TRT 0ooo
Valerdi  trrb  ment mindaily)  ter1 diometry, cation tivediffer- tinnitus  music  most ef-
etal. @) week: tinnituschar- Of £ or  encesbe- gjfferers 6/16; fective
[24], TEAES FU2Y9: - acteristics ~ Oeffects tweenBL inthe BeT™  sound-
2021 gy ter5 andysis and ttest andry!  TRT 418,  based
ADTY weeks; BLX neuro- weresta-  9'OUP e TRT therapy
: h ohysiologi- tisically ~Ported 318 tore-
4 FU3™ af- ; ionifi-  diminu-  TgAg  ducetin-
cal analysis. sgnim . )
BBT®, ter8 cant tionof  5pqg  nitus
(5) mu- weeks (P=009). thertini- ApT  percep-
sic tus per- 5/18; tion for

ception,  ontrol  iNdividu-
followed  3/14, aswith-

by those out anxi-
in TEAE ety.
(18.8%), BBT,
BBT or ADT,
ADT and
(14.3%), TEAE
and mu- pro-
sic duced
(7.7%) very
groups. similar
effects.
https://www.jmir.org/2026/1/e83529 JMed Internet Res 2026 | vol. 28 | e83529 | p. 26

(page number not for citation purposes)

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH Demoen et &

Study Intervention Outcome Results
Author  Inteven- Control  Treatment Follow-  Primary Additional Statisti- Datare-  Statistical Dropout  Conclu-  crapg?
andyear tion group period up tinnitus  outcome ca and- sults analysis sion
out- measures ysis results
come method
Connell Cus- N/AD 6weeks(2h Every FiveQ  N/A. Wilcox- Themean Attreat- 51% The 0ooo
etal tomized daily) week of  tinnitus on difference mentend (57/115) findings
[28], acoustic treatment  symp- signed- between point, dropout. of this
2023 therapy toms rank pre-and  39/58 study
deliv- severity tests, posttreat-  (67.2%) support
ered scores Mann-  mentof  patients acus-
through Whit- -9.3(SD demon- tomized
aweb- ney U- 155)was strated an acoustic
based tests, datistical-  overall therapy
plat- linear ly signifi- improve- program
form mixed  cant ment in asan ef-
models, (P<.001). FiveQ, ficar
Tukey 4/58 cious
method (6.9%) tinnitus
P vaue had no treat-
adjust- change, ment
ment for and 15/58 modali-
multiple (25.9%) ty that
vari- declined. canim-
ables, prove
and a symp-
Ken- tom
ward- severity.
Roger Patients
degrees with
of free- low-fre-
domedti- guency
mation. tinnitus
and
mild or
above
Symp-
tom
severity
at base-
line
demon-
strated a
greater
treat-
ment re-
sponse.
https://www.jmir.org/2026/1/e83529 JMed Internet Res 2026 | vol. 28 | 83529 | p. 27

(page number not for citation purposes)

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH Demoen et &

Study Intervention Outcome Results
Author  Inteven- Control  Treatment Follow-  Primary Additional Statisti- Datare-  Statistical Dropout  Conclu-  crapg?
andyear tion group period up tinnitus  outcome ca and- sults analysis sion
out- measures ysis results
come method
Ganset i-MBT- N/A 8weeks(2h FUL: TEIP pssiTIQ". Repeat- Post hoc 31(72%) 534/577 The oooO
af29], gR%fo- lesson/wk posttreat- ed-mea- contrast patients (94%) IMBT-
2023 cusing and 30 min  ment; sures2 compar-  experi- didnot SR
on ap- dailyingtruc- FU2: 6 (group) isons enced com- course
plying tor-led medi- months x 3 withBon- clinicaly plete appears
mindful- tation prac-  posttreat- (time)  ferroni meaning- FUZ, tobea
nessto tice) ment repeat-  adjust- ful im- and viable
tinnitus ed-mea ments prove- 555/577 and ef-
sures wereused mentsof  (98%)  fective
(using toexam- 13or FU2. treat-
Wilks  inethe more on ment
Lambda differ- the TFI. modali-
because ences be- ty for
of het-  tweenthe thetinni-
erogene-  levels of tuspopu-
ity of each lation.
vari- main ef-

ance) fect. Con-
MANO- trastsre-

VAS, veaded
ANO- that the
VA greatest

withthe gains

Green- Were
housee Madein

Geisser TFl and

method. PSSbe-
tween
timel
and either
time2or
time3
time peri-
ods.

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

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH Demoen et &

Study Intervention Outcome Results
Author  Inteven- Control  Treatment Follow-  Primary Additional Statisti- Datare-  Statistical Dropout  Conclu-  crapg?
andyear tion group period up tinnitus  outcome ca and- sults analysis sion
out- measures ysis results
come method
Jackson Online  Waiting 8weeks(3-4 FU1: TFI TCcQ! l-way Asignifi- Themean 15/48 These 0OOOO
and body list timesa posttreat- MAASY ANO-  cantmain TFI lostto  results
Wodmer  scan week) ment; ’ VA de- effectof change follow-  evi-
[31], medita- FU2: 6 sign. condition over 8 upin dence
2024 tionin- months onsdf-ree weeksof thecon- that
terven- posttreat- portedtin- body scan trol thosein
tion ment nitusdiss meditaa group  the
tressmea- tionwas and body
suredby —9.52in  9/54in scan
the TFI compari- 1G medita-
Fei838  sonto S OcpY. tion
P<001; —0.58for group
2P=.15) pdients experi-
was onthe enced a
present.  Waiting signifi-
list. cant re-
29.63% duction
of thelG" intinni-
experi- tusdis-
enced a tress, an
clinically Increase
signifi- inmind-
cant ful
change thought,
onthe anda
TFI of de-
morethan cresse
14/100. In negar
tivetin-
nitus
cogni-
tions.
https://www.jmir.org/2026/1/e83529 JMed Internet Res 2026 | vol. 28 | e83529 | p. 29

(page number not for citation purposes)

RenderX


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

JOURNAL OF MEDICAL INTERNET RESEARCH Demoen et &

Study Intervention Outcome Results
Author  Inteven- Control  Treatment Follow-  Primary Additional Statisti- Datare-  Statistical Dropout  Conclu-  crapg?
andyear tion group period up tinnitus  outcome ca and- sults analysis sion
out- measures ysis results
come method
Xinget Bran Brain 8weeks(5 FUL TFI TGBY, Spear- Marginal At3 >20%  Audito- 0000
a [47], HQ* au- HQ diwk, 20 posttreat- CFQ? mancor- mean dif- months, ry inten-
2021 ditory nonaudi- min/d) ment; aa relation ferences  13% of sive
inten.  toryin- FU2:1 BAI".,PHQ- mixed forlG  theCG cogni-
sive tensive month g%, effects  gngce®  and 19% tive
training training posttreat- model  \ygea1 Of thelG training
ment withan  month expei- was not
unre- (0.24, enced a associd-
stricted  g504 clinically ed with
vari- _11.20to relevant changes
ance-co- 107, a reduction in self-
variance 9 months iNtheTFI reported
matrix. 2417 of 13 or tinnitus.
(95% Cl more.
-8.50to
13.3),and
a3
months
3.36
(95% Cl
—7.91to
14.6).

3GRADE: Grading of Recommendations, Assessment, Development, and Evaluation.
bTRT: tinnitus retraini ng therapy.

“TEAE: therapy for an enriched acoustic environment.
dADT: auditory discrimination therapy.

®BBT: Broad Band Therapy.

fFUL: first follow-up moment.

9FU2: second follow-up moment.

PFU3: third follow-up moment.

"THI: Tinnitus Handicap Inventory.

JHADS: Hospital Anxiety and Depression Scale.

KBL: baseline.

IFU: follow-up moment.

MBBT: broad band therapy.

"N/A: not applicable.

%MBTSR: internet-hased mindful ness-based tinnitus stress reduction.
PTFI: Tinnitus Functional Index.

9psS: Perceived Stress Scale.

"'TIQ: Tinnitus Impact Questionnaire.

SMANOVA: multivariate ANOVA.

tTCQ: Tinnitus Cognitions Questionnaire.

UMAAS: Mindful Attention Awareness Scale.

VIG: intervention group.

YWLOCF: Last Observation Carried Forward.

*HQ: Hyperacusis Questionnaire.

YTGBS: Tinnitus Global Bothersome Scale.

ZCFQ: Cognitive Failures Questionnaire.

@BAl: Beck Anxiety Inventory.

®pHQ-9: Patient Health Questionnaire-9.

&CG: 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 subjectivetinnitus
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
wasto 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 aless 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. Inthelast 3 years, ashift in telerehabilitation
research has been noticeable. The interest in iCBT has abated,
and the use of smartphone appsfor 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 natifications, 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
isnot 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 a so shows other treatments in the form of
an app [54,55]. The mgjority of the researched apps till
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 sizein the
last couple of years to strengthen its power, thisis 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

https://www.jmir.org/2026/1/e83529
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complaints can influence the tinnitus sound and loudness due
to somatosensory interference. As a tailored care approach
detecting present influencing factorsis recommended, it isgood
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
studieslooking 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 cognitivetraining for tinnitus, future studies
on cognitive training telerehabilitation formsfor tinnitusremain
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 madein the current review. For iCBT,
2 of 5 studies reported dropout, which was around 34% at
postintervention follow-up. Thisisin linewith previous similar
studiesconcerningiCBT in this population. According to Beukes
et a [26], patients withdraw from treatment due to time
congtraints 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 aso 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, itiscrucia that studiesanalyze 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 a [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, motivationa feedback,
automated reminders, etc, should be explored further [59].
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Limitations

Theincluded studies of this systematic review presented similar
limitations as earlier research concerning thistopic summarized
in the previous review. All included studies scored some to
great concerns of RoB. Asaresult, it needsto be acknowledged
that the overall certainty of evidence ranged from low to
moderate certainty. In addition, some crucia 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 patientsistherefore of value
when researching patients with tinnitus because hearing lossis
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 arole 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, arealready 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 futureresearch. Additionally, for thisreason, there
is an increasing need for personalization of the treatment
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approach. Currently, often 1 factor is taken into consideration;
however, a multidisciplinary and tailored approach is
recommended. Therefore, the generalizability of these results
islow, 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 subjectivetinnitus
confirms the conclusion stated in the preceding review. The
results of this systematic review indicate that tel erehabilitation
intheform of iCBT with guidance, self-help manuals, self-help
devices, smartphone apps, and other internet-based interventions
(except for cognitivetraining) are effectivein relieving tinnitus
distress. Telerehabilitation might form an alternative or
additional tool to the recommended in-person care that patients
currently receive. Thisreview accentuated the shift fromiCBT
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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