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Abstract

Background: Tinnitus is the perception of sound without an external auditive stimulus and can be a severe burden for affected
patients. Medical guidelines recommend cognitive behavioral therapy (CBT) for tinnitus treatment, which effectively improves
tinnitus-related distress and anxiety.

Objective: This study investigates the outcome of a 9-month smartphone-based CBT for patients with tinnitus.

Methods: The randomized controlled clinical trial in this study investigates the efficacy of a smartphone-based CBT for 187
patients with chronic tinnitus over a 9-month treatment period. In the initial 3 months, a waiting list design was applied, and in
the subsequent study phase, the data of both treatment groups were collectively analyzed. The scores on the Tinnitus Questionnaire
(TQ); 9-item Patient Health Questionnaire (PHQ-9); 9-item Self-Efficacy, Optimism, Pessimism (SWOP-K9) questionnaire; and
20-item Perceived Stress Questionnaire (PSQ-20) were assessed as endpoints after 3 and 9 months of treatment.

Results: We observed a statistically significant reduction in the tinnitus burden in patients who received the smartphone-based
CBT intervention. Although no changes were observed initially in the TQ sum scores in the waiting control group (baseline mean,
37.8, SD 4.7; 3 months mean 37.5, SD 4.8; analysis of covariance [ANCOVA] P=.52), the scores significantly decreased once
the app-based CBT had commenced. Data pooled from both groups revealed significant reduction in the TQ sum score by 12.49
(SD 1.44) (ANCOVA, P<.001) and 18.48 (SD 1.85) (ANCOVA, P<.001) points after 3 and 9 months, respectively, which was
also clinically important. The calculated Cohen d was 1.38. Similarly, the scores on PSQ-20 (–9.14 points; ANCOVA, P<.001),
PHQ-9 (–2.47 points; ANCOVA, P<.001), and SWOP-K9 (0.17 points; ANCOVA, P<.001) were significantly improved at the
end of the therapy, with corresponding intermediate effect sizes after 9 months.

Conclusions: The data in our study provide evidence of statistically significant, clinically relevant, and continuous benefits of
an app-based CBT intervention in patients with chronic tinnitus.

Trial Registration: Deutsches Register Klinischer Studien DRKS00022973; https://drks.de/search/de/trial/DRKS00022973

(J Med Internet Res 2025;27:e59575) doi: 10.2196/59575
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Introduction

Subjective tinnitus is the perception of sound without an external
stimulus and is considered chronic if it is present for more than
3 months. The total prevalence of tinnitus among adults is about
14%, which is independent of sex but increases with age and is
considered severe in about 2.3% of the affected patients [1].
How the burden is perceived differs substantially depending on
the characteristics and severity of tinnitus or accompanying
comorbidities and may affect the quality of life substantially.
The multifaceted nature of tinnitus, risk factors, and the purely
subjective evaluation and accompanying comorbidities make
the treatment challenging [2,3]. Highly diverse treatment options
have been developed, which may, however, be effective only
in a certain subset of patients [4-7]. Treatment may also target
not tinnitus itself but comorbidities (eg, hearing loss, depression)
with secondary beneficial effects on the patients’ tinnitus [8,9].

In patients with tinnitus resulting from hearing impairment,
cochlear implants and hearing aids can significantly improve
tinnitus, although variable methodologies applied in clinical
trials complicate comparisons between the studies [5,10].
Despite short-term benefits from the intravenous application of
lidocaine in some patients, no superiority compared to placebo
was observed for commonly prescribed drugs such as betahistine
or dexamethasone [8,11]. A study comparing the efficacy of
ginkgo extracts and pentoxifylline to reduce tinnitus burden
reported comparable decrease in the tinnitus burden for both
products. However, reduction in the score of the mini Tinnitus
Questionnaire (TQ) was below 10% for both study arms and
thus most likely did not reach clinical relevance [12]. Currently,
no medicinal products are approved for the treatment of chronic
tinnitus. In contrast, pharmacological treatment may be required
for comorbidities such as depression or anxiety. A number of
therapeutic options have been developed for symptomatic
treatment in patients without causative organic dysfunction or
unsuccessful treatment. However, clinical evidence for
treatments such as transcranial electric or vagus nerve
stimulation, hyperbaric oxygen therapy, sound therapy, or
tinnitus retraining therapy is scarce, and the evaluation of their
efficacy in the clinical guidelines is ambiguous [10].

Among current symptomatic treatment options, cognitive
behavioral therapy (CBT) has the highest clinical evidence
compared to other treatment approaches. Its validity has been
confirmed in several studies, and clinical guidelines recommend
CBT for symptomatic treatment [13,14]. Although CBT does
not target the tinnitus characteristics (eg, loudness), it focuses
on perception and acceptance by the patients and thereby
improves their quality of life and comorbidities. In recent years,
app- or internet-based telemedicine has become a promising
treatment alternative to conventional therapies. The application
of CBT, both guided or nonguided by a psychologist or
audiologist, is predestinated for remote therapy, and its efficacy
to reduce the distress resulting from tinnitus has been proven
over the years [15-17]. Nevertheless, more clinical trials are

needed to strengthen the clinical evidence, and the research
continues [16].

The randomized controlled clinical trial in this study investigates
the long-term efficacy of an app-based CBT for tinnitus
treatment. The primary endpoint was the difference in the TQ
scores between patients who started CBT without delay (group
1) and a waiting list control group (group 2) who started CBT
after 3 months, and the results have been previously published
[18]. The baseline score of the patients in group 1 using the app
improved from 39.7 by 13.4 points but remained largely
unchanged (0.6 score points) in group 2. Following the 3 months
waiting period, patients of group 2 received the CBT app as
well, and patients of both groups continued treatment for a total
duration of 9 months, after which final assessments of tinnitus
severity (TQ score) as well as stress perception (20-item
Perceived Stress Questionnaire [PSQ-20]), depression (9-item
Patient Health Questionnaire [PHQ-9]), and self-efficacy (9-item
Self-Efficacy, Optimism, Pessimism [SWOP-K9] questionnaire)
were performed. This paper presents the long-term results of
the full 9-month app-based treatment period in patients with
tinnitus of both groups.

Methods

Our longitudinal analysis represents the outcome of the full
9-month treatment period with a CBT app, marketed under the
name Kalmeda. The outcome of the initial 3-month period has
been previously published [18].

Ethics Approval
The clinical investigation plan was prospectively approved by
the Ethics Committee of North Rhine, Germany, on May 20,
2020 (case 2020026), following the ISO 14155 norm (Clinical
Investigation of Medical Devices For Human Participants: Good
Clinical Practice). This study was registered in the German
Clinical Trials Register (DRKS-ID DRKS00022973) and
conducted in 2 ENT (ear, nose, and throat) centers in North
Rhine, Westphalia, Germany.

Patient Recruitment
Recruitment lasted from August 2020 to March 2021. The
follow-up of the last patient ended in March 2022. The eligibility
of the patients was assessed during a web-based visit. All
patients fulfilled the inclusion criteria age ≥18 years and chronic
subjective tinnitus of more than 3 months duration and not the
exclusion criterium of an already diagnosed acute or chronic
mental illness, whereby tinnitus-related anxiety or depression
was no exclusion criterium. All patients signed an informed
consent form prior to randomization to one of the treatment
arms. The intervention group started using the app immediately
after inclusion for a total of 9 months, while the control group
commenced treatment after a 3-month waiting period.
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Kalmeda Tinnitus App, Associated Regulations, and
Study Design
This study investigates the efficacy of the Kalmeda app in the
treatment of chronic tinnitus (Figure S1 in Multimedia Appendix
1). This app follows the principles of CBT, a self-help format
following the Zürcher Ressourcen Modell (motivational
psychology) and acceptance and commitment therapy for
tinnitus [19]. The Kalmeda app was developed by mynoise
GmbH and is a CE-marketed medical device since 2019 (DIMDI
registration: DE/CA20/mynoise_01/18). During our study,
software version 1.5.1 was used. The app was downloaded by
users from commonly used app stores and activated by activation
codes provided to the patients without a fee. The app has 5
levels with 9 steps each. The first 2 levels of behavioral therapy
are typically accomplished within 3 months and the subsequent
levels in not less than 7 months.

The efficacy of this intervention was assessed using a
randomized controlled clinical trial by applying a waiting group
design. The CONSORT-EHEALTH (Consolidated Standards
of Reporting Trials of Electronic and Mobile Health
Applications and Online Telehealth) checklist was used for
reporting of this randomized controlled trial (Multimedia
Appendix 2). Patients were randomized to the 2 trial arms in
blocks of 6 in the order of their appearance. Although the
patients in group 1 started CBT immediately following
randomization at T0 (baseline), patients in group 2 postponed
treatment and began after the 3-month waiting period (Figure
1). In both groups, the efficacy of CBT was assessed after 3 and
9 months of treatment in comparison to baseline by using

paper-based questionnaires sent to the patients by mail. Thus,
the total study duration of the patients in group 1 and 2 was 9
and 12 months, respectively. The efficacy endpoints were the
changes in tinnitus severity (TQ sum score) [20], depression
scores (PHQ-9) [21], stress perception (PSQ-20) [22], and
self-efficacy (SWOP-K9) [23] by using validated questionnaires.
Published minimal clinically important difference (MCID)
values of the TQ score depend on the baseline severity and can
vary considerably between 12 for severe baseline values and
<5 for lower baseline severity; this study considered the
published MCID value of 6.65 [24-27]. The MCID of PHQ-9
varies with severity as well. In mild cases of depression
characterized by PHQ-9 scores <10, corresponding to values
reported in this study, the MCID is 1-2 points or 14%-22% of
the baseline value [28,29]. No MCIDs are published for PSQ-20
and SWOP-K9; thus, generic improvements by 15% of the total
scale range were considered as clinical important changes [27].
The severity of tinnitus was assessed according to 4 categories
(<30, 31-46, 47-59, and 60-84) from mild to very severe,
whereby it is considered as decompensated for TQ scores ≥47
[20]. Once the 3-month waiting period of the control group
ended and app-based CBT was initiated, TQ sum scores
significantly improved both statistically and clinically in
individuals of the control group to a similar extent as in the
intervention group. As data from baseline and after 3 and 9
months of treatment did not differ significantly between the
groups, the data for all the patients using the app were pooled
for our further analysis and evaluated collectively, independent
from the initial randomization into group 1 or 2.

Figure 1. Scheme of the study design. Timepoints of assessments in group 1 and 2 (initial waiting group) are indicated by arrows. CBT: cognitive
behavioral therapy.

Statistical Analysis
Sample size calculations were based on an effect size of 0.5 and
a power of 0.8 by using a 2-sided t test with an α level of .05.
The assumed intermediate effect size is based on the range of
efficacy of CBT reported in tinnitus studies [30-33]. This agreed
to a sample size of 64 per group or 128 patients in total.
Considering a dropout rate of 15%, a total of at least 150 patients
needed to be enrolled. All statistical analyses were performed
with SAS 9.4 (SAS Institute Inc).

The primary statistical analysis was performed by applying
analysis of covariance (ANCOVA). Missing data were imputed
using reference-based multiple imputations. Robustness was
verified with a sensitivity analysis by using a completer data
set, which encompassed only individuals without any missing
answers in particular questionnaires over the whole period.
Thus, the numbers of completers vary between the different
endpoints (TQ: n=88, PHQ-9: n=86, PSQ-20: n=86, and
SWOP-K9: n=91). The outcomes were analyzed in comparison
to baseline by using the paired 2-sided t test. Furthermore,
Pearson correlations were performed for changes of TQ and the
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3 secondary scores. The distribution of the demographic and
clinical characteristics of both groups at baseline were tested
for normality by using Shapiro-Wilk test and for variance
homogeneity by using Levene test. Depending on the outcome
of the tests, group comparisons were performed using
nonparametric (Mann-Whitney U test, chi-square) or parametric
analyses (t test). Frequency changes in tinnitus severity
categories were analyzed using chi-square tests. Values in the
text are represented as mean (SD).

Results

Patient Demographics and Disposition
A total of 187 patients were randomized in blocks of 6 to group
1 or 2 (Table 1). Group 1 started using the app immediately

after randomization, whereas patients in group 2 were assigned
to a 3-month waiting period before treatment commenced. In
group 1, 53 patients completed the treatment. In group 2, 42
patients completed the treatment. Thus, a total of 95 patients
completed the study after 9 treatment months (Figure 2). At
baseline, groups 1 and 2 did not differ with regard to mean age
(48.2 years, SD 12.5 years), sex ratio (males, 97/187, 51.9%;
females, 90/187, 48.1%), and duration of tinnitus (mean 6.57
years, SD 6.93 years). The mean duration of the app-based
therapy was comparable in both study arms and was 99.3 (SD
14.4) and 288.1 (SD 29.0) days for the 3- and 9-month treatment
period, respectively. Tinnitus distress was measured with TQ
scores as the primary outcome. Secondary outcomes were
measured with PSQ-20, PHQ-9, and SWOP-K9 questionnaires
(Table 1).

Table 1. Demographic and clinical characteristics of the participants at baseline (N=187).

P valueGroup 2 (n=93)Group 1 (n=94)

.27aParticipants

52 (56)45 (48)Males, n (%)

41 (44)49 (52)Females, n (%)

.86a48.4 (12.2; 21-74)48.1 (12.8; 22-72)Age (years), mean (SD; range)

.79b6.94 (7.25; 0.25-31)6.21 (6.62; 0.33-28)Tinnitus duration (years), mean (SD; range)

.54a38.30 (15.10; 9-76)39.65 (15.08; 12-73)Tinnitus Questionnaire sum score, mean (SD; range)

.51a45.1 (18.9; 11.7-83.3)46.9 (17.6; 11.7-95)Perceived Stress Questionnaire-20 items, mean (SD; range)

.19a7.53 (4.21; 0-21)8.31 (3.89; 2-19)Patient Health Questionnaire-9 items, mean (SD; range)

.92a2.75 (0.52; 1.4-3.8)2.76 (0.45; 1.8-4)Self-Efficacy, Optimism, Pessimism questionnaire-9 items,
mean (SD; range)

aPaired 2-sided t test.
bU test.
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Figure 2. CONSORT (Consolidated Standards of Reporting Trials) diagram. Disposition of the patients in this trial. The term “completers” encompasses
all patients with complete entries without any missing data in the Tinnitus Questionnaire. TQ: Tinnitus Questionnaire.

Primary Outcome
The app-based CBT significantly improved the subjective
tinnitus burden, as assessed by the TQ sum scores in patients
of both study arms after 3 and 9 months of treatment, whereas
the TQ scores of patients of group 2 did not improve during the

waiting period (Table 2, Figure 3). During treatment, the TQ
sum scores of the completers declined significantly from 37.27
(SD 13.49) at baseline to 23.99 (SD 13.50) (paired t87=10.75;
P<.001) and 18.73 (SD 11.48) (paired t87=13.0; P<.001) after
3 and 9 months of treatment, respectively.
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Table 2. Tinnitus Questionnaire sum score of the completers at the beginning of the waiting period (group 2 only), beginning of treatment, and after
3 and 9 months of treatment.

P valueGroup 2 (n=37), mean (SD)Group 1 (n=51), mean (SD)Timepoint of the assessments

N/A37.8 (14.0)N/AaBeginning of the waiting period

.54b37.5 (14.3)37.1 (13.0)Beginning of the treatment

<.00124.8 (15.7)23.4 (11.8)3 months

<.00120.3 (13.0)17.6 (10.2)9 months

aN/A: not applicable.
bPaired 2-sided t test.

Figure 3. Tinnitus questionnaire sum score of completers in group 1 (blue) and 2 (orange) during the waiting (group 2 only) and the app-based treatment
period. For improved clarity of the treatment effect, the improvement during the app-based treatment period is shown in parallel for both groups.
Significant improvements compared to baseline are indicated by stars. TQ: Tinnitus Questionnaire.

In agreement, the imputation of missing data by using multiple
imputations resulted in initial TQ sum scores of 38.46 (SD
15.49), which improved to 25.97 (SD 14.03) after 3 months and
to 19.98 (SD 9.32) after 9 months of CBT in the analysis of the
completed courses corresponding to a total improvement of

12.49 (SD 9.65) after 3 months (P<.001) and 18.48 (SD 12.43)
after 9 months (P<.001) during therapy for all the patients (Table
3). Thus, the prolonged treatment period of another 6 months
resulted in a further and significant decrease of TQ scores.

Table 3. Analysis of covariance of treatment difference compared to baseline of Tinnitus Questionnaire sum scores after multiple imputations at 3 and
9 months after the beginning of the treatment.

95% confidence limitsP valueSEEstimateParameter

Upper limitLower limit

2.94–4.94.622.00–0.99Intercept

–10.84–14.14<.0010.84–12.49∆M3a (M3 – baseline)

–16.33–20.63<.0011.08–18.48∆M9b (M9 – baseline)

–0.35–0.55<.0010.05–0.45Baseline

–3.70–8.28<.0011.16–5.99∆M9 – ∆M3

aScore difference after 3 months of treatment compared to baseline.
bScore difference after 9 months of treatment compared to baseline.

The calculated effect size Cohen d was 1.15 and 1.38 after 3
and 9 months of therapy, respectively, corresponding to a strong
effect, whereby improvement correlated with severity at baseline
(r=–0.48) and after the first 3 months (r=–0.53) being much
more pronounced in patients severely affected by tinnitus. The

improvement of the mean TQ sum score was accompanied by
significant reductions in the incidence of decompensated tinnitus
(TQ sum score≥47). Among completers, the number of patients
with decompensated tinnitus was reduced from the initial 22 to
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7 after 3 months (χ2
1=9.3; P=.002) and to only 1 patient after

9 months of treatment (χ2
1=22.1; P<.001). Not very severe cases

were remaining, but patients had improved to lower severity
categories. In agreement, the number of patients characterized
by mild tinnitus severity (TQ≤30) increased from 25 at baseline

to 63 and 73 after 3 and 9 months, respectively (χ2
1=32.8 and

53.1, respectively; P<.001; Figure S2 in Multimedia Appendix
1). After 3 months, 68% (60/88) responded to the treatment,
and after 9 months of therapy, 80% (70/88) responded to the
treatment, as their TQ sum score improved by more than the
MCID value of 6.65. The baseline TQ score and its improvement
during the first 3 months of therapy and its impact on completion
or premature discontinuation of therapy was assessed. An initial
worsening of symptoms does not seem to result in premature
termination, as this was more often observed in completers (7
patients) than in dropouts (3 patients).

Individuals with mild and intermediate tinnitus (<46 points) at
baseline documented average improvements by about 10 points
(or 35% of baseline severity) within the first 3 months of
treatment and thereby reached TQ scores of about 20 (Figure
S3 in Multimedia Appendix 1). Approximately equal numbers
of patients either terminated participation prematurely (55
patients) or completed treatment (66 patients). In contrast,
patients with severe tinnitus (≥47) either experienced strong
improvements of 18 points in the TQ score (35% of baseline
severity) and completed treatment (22 patients) or small
improvements of 10 points in the TQ score (equivalent to 18%
improvement when compared to baseline severity), and
treatment was terminated prematurely (13 patients).

Secondary Outcomes
Aside from the TQ sum score, the secondary outcomes, that is,
stress, depression, and self-efficacy were assessed. The
beneficial effects of our app-based CBT were observed in
PSQ-20 scores over the whole treatment period. Significant
reductions became evident already after 3 months (–4.62 points),
and the score improved even further by –9.14 after 9 months of
treatment (ANCOVA, P<.001). Similar significant changes
(–5.66 and –9.55) were present in the completer data after 3 and
9 months as well (paired t test, P<.001), respectively, without
reaching the clinically important difference. The effect sizes
were 0.45 after 3 months and 0.60 after 9 months of CBT. Thus,
the initially small effect became intermediate in the second
treatment phase. Individual changes in PSQ-20 scores were
well-correlated with TQ improvement after 3 (r=0.57) and 9
(r=0.58) months, respectively (Tables S1 and S2 in Multimedia
Appendix 1).

The PHQ-9 score, as a measure of depression severity, decreased
significantly by 1.40 and 2.47 points (ANCOVA, P<.001) after
3 and 9 months, respectively, as evaluated using multiple
imputation. The sensitivity analysis using the completer data
set yielded comparable significant results starting with 7.77 (SD
4.00) at baseline and lower values of 6.29 (SD 3.48) and 5.42
(SD 3.07) following treatment (paired t test, P<.001). Based on
the published MCID, PHQ-9 changes were considered clinically
relevant. The corresponding effect sizes were 0.52 and 0.68
after 3 months and 9 months, respectively, representing

intermediate effects (Tables S1 and S2 in Multimedia Appendix
1). Changes in TQ and PHQ-9 were correlated after 3 (r=0.57)
and 9 (r=0.58) months of therapy.

Self-efficacy was assessed using SWOP-K9. Imputed data
revealed no significant improvement after 3 months (0.04,
ANCOVA, P=.16) but after 9 months of treatment (0.17,
ANCOVA, P<.001). Completers were characterized by mean
baseline values of 2.77 (SD 0.51). Although no significant
improvement was evident after 3 months (2.78, SD 0.54; paired
t test P=.75), statistically significantly higher values of 2.95
(SD 0.47) were obtained after 9 months (paired t test, P<.001);
however, the improvement did not reach the generic MCID of
15%. The 9-month effect size was 0.5 corresponding to an
intermediate effect (Tables S1 and S2 in Multimedia Appendix
1). Only low correlations between individual changes of TQ
score and SWOP-K9 were obtained after 3 months (r=–0.22),
which increased after 9 months (r=0.54). No adverse events
were reported during this clinical study.

Discussion

Principal Results
This study reports the outcome of a 9-month treatment with an
app-based CBT for chronic tinnitus. This study is a follow-up
to the previously published data of the initial 3-month treatment
period [18]. The 9-month data confirm highly beneficial
improvements in the tinnitus burden by CBT with the Kalmeda
app. Within 3 months of treatment, the TQ sum scores improved
significantly. There are currently 3 studies on the MCID of the
TQ scores available. Adamchic and colleagues [24] reported
an MCID of 6.65 (SD 7.99) points (mean follow-up time, 44
days) [24]. Hall and colleagues [25] reported an MCID of 12
(SD 9.8) points (follow-up time, 5 days) [25] and 7.5 points for
the Mandarin version (follow up time, 6 months) [26]. After 3
months of web-based CBT, the average improvement in the
tinnitus burden surpassed the average thresholds, and during
the long-term treatment, tinnitus symptoms continued to improve
even further, leading to an additional decrease by 5.99 points
in the TQ score. Importantly, as perceived improvement of
tinnitus is independent of the duration of treatment but depends
on the baseline value, it is smaller in patients with lower initial
burden [24]. The MCID for mild tinnitus (TQ≤30) corresponds
to 3.17 (SD 7.15); this is much lower than the mean value of
both MCID criteria [24,25]. After the first 3-month treatment
period, patients were characterized by mean TQ scores of 23.99;
thus, it is likely that further amelioration of their tinnitus
symptoms experienced during the complete 9-month treatment
is considered clinically relevant. Our study data reveal that the
efficacy of the app-based CBT in the reduction of the tinnitus
burden is comparable to that of treatments such as
neuromodulation or transcranial direct current stimulation [6,34].

The comparison of active treatment to a waiting list control
group is a common study design; yet, the assessment of the
long-term outcome is difficult once the control group receives
the same treatment. In this trial, the efficacy of CBT was
compared to the waiting list control group, which remained
largely unchanged during the initial 3-month period, but no
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control group was present during the full 9-month treatment
period [18].

In order to compensate for the lack of an internal control,
treatment efficacy in this study was compared to the outcomes
of untreated control groups in randomized clinical trials with
comparable durations. Few studies [35-39] have reported TQ
sum scores in patients not receiving adequate treatment over
several months. In a randomized trial testing the efficacy of
tinnitus retraining therapy, no improvement was observed for
patients in the waiting list control group after 12 months [35].
No improvement but a tendency of worsened symptoms was
observed in patients in the waiting list control over a period of
6 months [36]. In patients receiving no treatment, the Tinnitus
Severity Index was largely unchanged after 6 and 12 months,
corresponding to an effect size of 0.0 and 0.1 [37]. In patients
in the waiting list group during a 24-week trial, improvement
in the TQ sum score corresponded to an estimated effect size
below 0.4 [38]. Evidence from literature suggests only minor
changes in tinnitus severity in untreated controls and a maximum
effect size up to 0.4 corresponding to at most a small effect
according to the definition by Cohen [39]. In comparison, the
effect size of the app-based CBT group was 1.15 after 3 months
and increased even further to 1.38 after 9 months of therapy.
Thus, long-term app-based CBT in this trial resulted in
pronounced improvement, which exceeded the expected
outcome in the absence of any treatment in studies of
comparable length by far. In addition, a waiting control group
design does not allow to evaluate a potential placebo effect. In
trials investigating medicinal products or medical devices, the
efficacy of placebo treatment can be of relevance but at the
same time is smaller by a factor of 3 than the improvement
observed in the recent studies [40,41].

Dropouts can be a problem for the outcome of clinical trials. In
this trial, 12.8% (24/187) of the patients stopped participation
during the initial 3-month period until the primary endpoint was
reached. In the following study period from 3 to 9 months, the
dropout rates increased, resulting in a total loss of follow-up of
52.9% (99/187). A comparable rate of 51% was reported in a
previous study applying internet-based CBT for tinnitus [15].
In general, dropout rates in studies using app-based treatments
(~43%) often exceed rates common for studies applying
in-person treatment [42]. However, despite the risk of therapy
attrition, treatment apps are advantageous, for example, they
are readily available without extended waiting periods, can be
used 24/7, and are available even in remote areas.

Improvement of tinnitus-related distress within the first 3 months
of app-based CBT did not differ significantly between dropouts
and completers, suggesting that the patient’s decision to
prematurely end treatment was based on either treatment success
(an individual had either reached an acceptable level of tinnitus
severity or experienced considerable relief of its burden) or
treatment failure (as defined by unsatisfying improvement or
the burden for the treatment was too high). As in most cases,
no further information on the reasons for dropouts were given;
therefore, we cannot be sure about the reason with absolute
certainty, but an analysis of the data after 3 months of treatment
supports this hypothesis. Interestingly, in patients with mild and
intermediate tinnitus (<46 points) who reached an average TQ

score of about 20 within the first 3 months, subsequently, it was
merely a 50/50 chance if they dropped out or completed
treatment. Patients may have continued therapy even longer
and thus reach even lower scores before prematurely dropping
out; unfortunately, detailed information is not available. In
contrast, patients with more severe burden at baseline did not
reach such low TQ levels within 3 months. However, the
majority of them experienced a pronounced and clinically
relevant reduction of 18.9 points, which seemed to motivate
continuation of therapy. Indeed, these patients finally reached
TQ scores of 25.8 points after 9 months. A smaller number of
13 patients had improved to a lesser extent by 10 points (18%
of baseline), thus still reaching the MCID and discontinued
later. For the latter, it seems likely that unsatisfactory treatment
was the major reason for the dropout. Thus, the data suggest
that premature termination can result from subjective evaluation
of success or failure of therapy depending on the relative
improvement. The same may apply during the second study
phase; however, the pronounced increase in dropouts suggests
that the long study duration might have contributed to premature
terminations as well. This is supported by the higher dropout
rate of patients from the waiting list control group (51/93, 55%)
whose involvement in the trial lasted for a full year when
compared with the intervention group (41/94, 44%) who finished
treatment 3 months earlier.

Patients with tinnitus are often characterized by elevated
depression and stress perception, which was measured with
PHQ-9 as well as PSQ-20, respectively [43,44]. Following the
3-month treatment, PHQ-9 and PSQ-20 measures had
significantly improved. Both parameters decreased even further
during the prolonged treatment, and improvements became
clinically relevant. As suggested by Wallhauser-Franke and
colleagues [45], the measures of tinnitus loudness and tinnitus
distress need to be distinguished. The app-based CBT in our
study did not improve perception of tinnitus loudness but
significantly reduced tinnitus distress. Improvement of PHQ-9
and PSQ-20 scores after CBT therefore are in parallel to the
observed reduction of the TQ sum score observed after 3 and
9 months of treatment.

In contrast to the 2 previous secondary endpoints, self-efficacy
assessed by SWOP-K9 was almost unchanged following 3
months of CBT, but a statistically significant improvement was
evident after 9 months, albeit clinically relevant levels were not
reached. This highlights the importance of prolonged treatment
beyond the initial 3 months period, leading to significant
improvements of tinnitus burden on all tested scales.

Limitations
This study has limitations. The waiting list design allows an
accurate quantification of treatment effects of CBT in
comparison with the untreated control but lacks an internal
control for the whole 9-month treatment period. Thus, the
superiority of the treatment had to be verified by comparison
to studies in this indication with comparable duration.
Furthermore, a potential placebo effect was not assessed and
therefore cannot be ruled out, but is likely to be relatively small
[40,41]. The tinnitus distress of the included study participants
was assessed with an average TQ sum score of 39.6 in group 1
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and 38.3 in group 2. Patients with this amount of tinnitus distress
are considered as grade 2 patients (out of 4 grades). This study
shows that patients with chronic tinnitus of this grade of severity
can significantly benefit from the app-based treatment. At the
current state of research, the results cannot be generalized to
patients with very severe amount of tinnitus distress (grade 4).

Conclusions
This study reveals the pronounced effect of an app-based CBT
on tinnitus distress, and in the course of treatment, the number
of patients affected by decompensated tinnitus decreased
significantly. In addition, the majority were characterized by
mild tinnitus severity during the final assessment.

Acknowledgments
The study was funded by mynoise GmbH.

Authors' Contributions
UW and SP conceived the study design. SP and LB supervised the study. UW and LB performed the study. WS, KR-D, TW, and
JT analyzed the data and wrote the manuscript. All coauthors contributed to the revision of the manuscript and approved the final
version.

Conflicts of Interest
KR-D, TW, and JT are employees of G Pohl-Boskamp GmbH & Co KG (distribution partner for Kalmeda). WS, UW, and LB
received personal fees from G Pohl-Boskamp GmbH & Co KG. All other authors declare no conflicts of interest.

Multimedia Appendix 1
Supplementary data.
[DOCX File , 120 KB-Multimedia Appendix 1]

Multimedia Appendix 2
CONSORT-EHEALTH checklist (V 1.6.1).
[PDF File (Adobe PDF File), 791 KB-Multimedia Appendix 2]

References

1. Jarach CM, Lugo A, Scala M, van den Brandt PA, Cederroth CR, Odone A, et al. Global prevalence and incidence of
tinnitus: a systematic review and meta-analysis. JAMA Neurol. Sep 01, 2022;79(9):888-900. [FREE Full text] [doi:
10.1001/jamaneurol.2022.2189] [Medline: 35939312]

2. Biswas R, Genitsaridi E, Trpchevska N, Lugo A, Schlee W, Cederroth CR, et al. Low evidence for tinnitus risk factors: a
systematic review and meta-analysis. J Assoc Res Otolaryngol. Feb 2023;24(1):81-94. [FREE Full text] [doi:
10.1007/s10162-022-00874-y] [Medline: 36380120]

3. Pastorková N, Holý R, Procházková K, et al. Problematika roztrou ené sklerózy v otoneurologické ambulanci, mezioborová
spolupráce otoneurologa a neurologa. Otorhinolaryngology & Phoniatrics. 2021. URL: https://tinyurl.com/3ajdh3v2
[accessed 2025-01-30]

4. Langguth B, Elgoyhen AB, Cederroth CR. Therapeutic approaches to the treatment of tinnitus. Annu Rev Pharmacol
Toxicol. Jan 06, 2019;59:291-313. [doi: 10.1146/annurev-pharmtox-010818-021556] [Medline: 30044727]

5. Kikidis D, Vassou E, Markatos N, Schlee W, Iliadou E. Hearing aid fitting in tinnitus: a scoping review of methodological
aspects and effect on tinnitus distress and perception. J Clin Med. Jun 29, 2021;10(13):2896. [FREE Full text] [doi:
10.3390/jcm10132896] [Medline: 34209732]

6. Conlon B, Langguth B, Hamilton C, Hughes S, Meade E, Connor CO, et al. Bimodal neuromodulation combining sound
and tongue stimulation reduces tinnitus symptoms in a large randomized clinical study. Sci Transl Med. Oct 07,
2020;12(564):eabb2830. [doi: 10.1126/scitranslmed.abb2830] [Medline: 33028707]

7. Lu T, Wang Q, Gu Z, Li Z, Yan Z. Non-invasive treatments improve patient outcomes in chronic tinnitus: a systematic
review and network meta-analysis. Braz J Otorhinolaryngol. 2024;90(4):101438. [FREE Full text] [doi:
10.1016/j.bjorl.2024.101438] [Medline: 38788246]

8. Langguth B, Kleinjung T, Schlee W, Vanneste S, De Ridder D. Tinnitus guidelines and their evidence base. J Clin Med.
Apr 24, 2023;12(9):3087. [FREE Full text] [doi: 10.3390/jcm12093087] [Medline: 37176527]

9. Molnár A, Mavrogeni P, Tamás L, Maihoub S. Correlation between tinnitus handicap and depression and anxiety scores.
Ear Nose Throat J. Nov 08, 2022:1455613221139211. [FREE Full text] [doi: 10.1177/01455613221139211] [Medline:
36346819]

10. Cima RFF, Mazurek B, Haider H, Kikidis D, Lapira A, Noreña A, et al. A multidisciplinary European guideline for tinnitus:
diagnostics, assessment, and treatment. HNO. Mar 2019;67(Suppl 1):10-42. [doi: 10.1007/s00106-019-0633-7] [Medline:
30847513]

J Med Internet Res 2025 | vol. 27 | e59575 | p. 9https://www.jmir.org/2025/1/e59575
(page number not for citation purposes)

Walter et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e59575_app1.docx&filename=1abbfd32ef01127c38dde99f5715d170.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e59575_app1.docx&filename=1abbfd32ef01127c38dde99f5715d170.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e59575_app2.pdf&filename=6107653ef2357c04f3b213a469c947c5.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e59575_app2.pdf&filename=6107653ef2357c04f3b213a469c947c5.pdf
https://europepmc.org/abstract/MED/35939312
http://dx.doi.org/10.1001/jamaneurol.2022.2189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35939312&dopt=Abstract
https://europepmc.org/abstract/MED/36380120
http://dx.doi.org/10.1007/s10162-022-00874-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36380120&dopt=Abstract
https://www.orlaf.cz/en/journals/otorhinolaryngology-and-phoniatrics/2021-3-19/multiple-sclerosis-in-the-otoneurology-outpatient-clinic-interdisciplinary-cooperation-between-otoneurologist-and-neurologist-128237
http://dx.doi.org/10.1146/annurev-pharmtox-010818-021556
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30044727&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm10132896
http://dx.doi.org/10.3390/jcm10132896
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34209732&dopt=Abstract
http://dx.doi.org/10.1126/scitranslmed.abb2830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33028707&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1808-8694(24)00053-3
http://dx.doi.org/10.1016/j.bjorl.2024.101438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38788246&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm12093087
http://dx.doi.org/10.3390/jcm12093087
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37176527&dopt=Abstract
https://journals.sagepub.com/doi/abs/10.1177/01455613221139211?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/01455613221139211
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36346819&dopt=Abstract
http://dx.doi.org/10.1007/s00106-019-0633-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30847513&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Chung J, Lee DY, Kim JS, Kim YH. Effectiveness of intratympanic dexamethasone injection for tinnitus treatment: a
systematic review and meta-analysis. Clin Exp Otorhinolaryngol. Feb 2022;15(1):91-99. [FREE Full text] [doi:
10.21053/ceo.2021.01459] [Medline: 35144363]

12. Procházková K, Šejna I, Skutil J, Hahn A. Ginkgo biloba extract EGb 761 versus pentoxifylline in chronic tinnitus: a
randomized, double-blind clinical trial. Int J Clin Pharm. Oct 2018;40(5):1335-1341. [FREE Full text] [doi:
10.1007/s11096-018-0654-4] [Medline: 29855986]

13. Fuller T, Cima R, Langguth B, Mazurek B, Vlaeyen J, Hoare D. Cognitive behavioural therapy for tinnitus. Cochrane
Database Syst Rev. Jan 08, 2020;1(1):CD012614. [FREE Full text] [doi: 10.1002/14651858.CD012614.pub2] [Medline:
31912887]

14. Meijers S, Stegeman I, van der Leun JA, Assegaf SA, Smit AL. Analysis and comparison of clinical practice guidelines
regarding treatment recommendations for chronic tinnitus in adults: a systematic review. BMJ Open. Sep 15,
2023;13(9):e072754. [FREE Full text] [doi: 10.1136/bmjopen-2023-072754] [Medline: 37714675]

15. Andersson G, Strömgren T, Ström L, Lyttkens L. Randomized controlled trial of internet-based cognitive behavior therapy
for distress associated with tinnitus. Psychosomatic Medicine. 2002;64(5):810-816. [doi:
10.1097/00006842-200209000-00014]

16. Demoen S, Chalimourdas A, Timmermans A, Van Rompaey V, Vanderveken OM, Jacquemin L, et al. Effectiveness of
telerehabilitation interventions for self-management of tinnitus: systematic review. J Med Internet Res. Feb 09,
2023;25:e39076. [FREE Full text] [doi: 10.2196/39076] [Medline: 36757768]

17. W Beukes E, Andersson G, Fagelson M, Manchaiah V. Internet-based audiologist-guided cognitive behavioral therapy for
tinnitus: randomized controlled trial. J Med Internet Res. Feb 14, 2022;24(2):e27584. [FREE Full text] [doi: 10.2196/27584]
[Medline: 35156936]

18. Walter U, Pennig S, Kottmann T, Bleckmann L, Röschmann-Doose K, Schlee W. Randomized controlled trial of a
smartphone-based cognitive behavioral therapy for chronic tinnitus. PLOS Digit Health. Sep 2023;2(9):e0000337. [FREE
Full text] [doi: 10.1371/journal.pdig.0000337] [Medline: 37676883]

19. Westin VZ, Schulin M, Hesser H, Karlsson M, Noe RZ, Olofsson U, et al. Acceptance and commitment therapy versus
tinnitus retraining therapy in the treatment of tinnitus: a randomised controlled trial. Behav Res Ther. Nov
2011;49(11):737-747. [doi: 10.1016/j.brat.2011.08.001] [Medline: 21864830]

20. Goebel G, Hiller W. Psychische Beschwerden bei chronischem Tinnitus: Erprobung und Evaluation des Tinnitus-Fragebogens
(TF). Verhaltenstherapie. 1992;2(1):13-22. [FREE Full text] [doi: 10.1159/000258202]

21. Grafe K, Zipfel S, Herzog W, Löwe B. Screening for psychiatric disorders with the Patient Health Questionnaire (PHQ).
Results from the German validation study. Diagnostica. 2004;50(4):11. [doi: 10.1026/0012-1924.50.4.171]

22. Fliege H, Rose M, Arck P, Walter OB, Kocalevent R, Weber C, et al. The Perceived Stress Questionnaire (PSQ) reconsidered:
validation and reference values from different clinical and healthy adult samples. Psychosom Med. 2005;67(1):78-88. [doi:
10.1097/01.psy.0000151491.80178.78] [Medline: 15673628]

23. Scholler G, Fliege H, Klapp BF. [Questionnaire of self-efficacy, optimism and pessimism: reconstruction, selection of
items and validation of an instrument by means of examinations of clinical samples]. Psychother Psychosom Med Psychol.
Aug 1999;49(8):275-283. [Medline: 10488648]

24. Adamchic I, Tass P, Langguth B, Hauptmann C, Koller M, Schecklmann M, et al. Linking the Tinnitus Questionnaire and
the subjective Clinical Global Impression: which differences are clinically important? Health Qual Life Outcomes. Jul 10,
2012;10:79. [FREE Full text] [doi: 10.1186/1477-7525-10-79] [Medline: 22781703]

25. Hall DA, Mehta RL, Argstatter H. Interpreting the Tinnitus questionnaire (German version): what individual differences
are clinically important? Int J Audiol. Jul 2018;57(7):553-557. [doi: 10.1080/14992027.2018.1442591] [Medline: 29490515]

26. Gu H, Diao C, Tang J, Yang B, Ji J, Zhou M, et al. Minimal clinically important difference for the Mandarin version of the
Tinnitus Questionnaire determined via anchor-based and distribution-based methods. Health Qual Life Outcomes. Nov 30,
2022;20(1):157. [FREE Full text] [doi: 10.1186/s12955-022-02072-z] [Medline: 36451205]

27. Langguth B, De Ridder D. Minimal clinically important difference of tinnitus outcome measurement instruments—a scoping
review. J Clin Med. Nov 15, 2023;12(22):7117. [FREE Full text] [doi: 10.3390/jcm12227117] [Medline: 38002730]

28. Bauer-Staeb C, Kounali D, Welton NJ, Griffith E, Wiles NJ, Lewis G, et al. Effective dose 50 method as the minimal
clinically important difference: Evidence from depression trials. J Clin Epidemiol. Sep 2021;137:200-208. [FREE Full text]
[doi: 10.1016/j.jclinepi.2021.04.002] [Medline: 33892086]

29. Kounali D, Button KS, Lewis G, Gilbody S, Kessler D, Araya R, et al. How much change is enough? Evidence from a
longitudinal study on depression in UK primary care. Psychol. Med. Nov 03, 2020;52(10):1875-1882. [doi:
10.1017/s0033291720003700]

30. Andersson G. Clinician-supported internet-delivered psychological treatment of tinnitus. Am J Audiol. Sep
2015;24(3):299-301. [doi: 10.1044/2015_aja-14-0080]

31. Rief W, Weise C, Kley N, Martin A. Psychophysiologic treatment of chronic tinnitus: a randomized clinical trial.
Psychosomatic medicine. 2005;67(5):833-838. [doi: 10.1097/01.psy.0000174174.38908.c6]

32. Weise C, Kleinstäuber M, Andersson G. Internet-delivered cognitive-behavior therapy for tinnitus: a randomized controlled
trial. Psychosomatic medicine. 2016;78(4):501-510. [doi: 10.1097/psy.0000000000000310]

J Med Internet Res 2025 | vol. 27 | e59575 | p. 10https://www.jmir.org/2025/1/e59575
(page number not for citation purposes)

Walter et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/35144363
http://dx.doi.org/10.21053/ceo.2021.01459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35144363&dopt=Abstract
https://europepmc.org/abstract/MED/29855986
http://dx.doi.org/10.1007/s11096-018-0654-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29855986&dopt=Abstract
https://europepmc.org/abstract/MED/31912887
http://dx.doi.org/10.1002/14651858.CD012614.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31912887&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=37714675
http://dx.doi.org/10.1136/bmjopen-2023-072754
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37714675&dopt=Abstract
http://dx.doi.org/10.1097/00006842-200209000-00014
https://www.jmir.org/2023//e39076/
http://dx.doi.org/10.2196/39076
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36757768&dopt=Abstract
https://www.jmir.org/2022/2/e27584/
http://dx.doi.org/10.2196/27584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35156936&dopt=Abstract
https://europepmc.org/abstract/MED/37676883
https://europepmc.org/abstract/MED/37676883
http://dx.doi.org/10.1371/journal.pdig.0000337
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37676883&dopt=Abstract
http://dx.doi.org/10.1016/j.brat.2011.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21864830&dopt=Abstract
https://karger.com/ver/article-abstract/2/1/13/319627/Psychische-Beschwerden-bei-chronischem-Tinnitus
http://dx.doi.org/10.1159/000258202
http://dx.doi.org/10.1026/0012-1924.50.4.171
http://dx.doi.org/10.1097/01.psy.0000151491.80178.78
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15673628&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10488648&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/1477-7525-10-79
http://dx.doi.org/10.1186/1477-7525-10-79
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22781703&dopt=Abstract
http://dx.doi.org/10.1080/14992027.2018.1442591
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29490515&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-022-02072-z
http://dx.doi.org/10.1186/s12955-022-02072-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36451205&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm12227117
http://dx.doi.org/10.3390/jcm12227117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38002730&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(21)00118-9
http://dx.doi.org/10.1016/j.jclinepi.2021.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33892086&dopt=Abstract
http://dx.doi.org/10.1017/s0033291720003700
http://dx.doi.org/10.1044/2015_aja-14-0080
http://dx.doi.org/10.1097/01.psy.0000174174.38908.c6
http://dx.doi.org/10.1097/psy.0000000000000310
http://www.w3.org/Style/XSL
http://www.renderx.com/


33. Hesser H, Weise C, Westin VZ, Andersson G. A systematic review and meta-analysis of randomized controlled trials of
cognitive-behavioral therapy for tinnitus distress. Clin Psychol Rev. Jun 2011;31(4):545-553. [doi: 10.1016/j.cpr.2010.12.006]
[Medline: 21237544]

34. Heiland LD, Owen JM, Nguyen SA, Labadie RF, Lambert PR, Meyer TA. Neuromodulation for treatment of tinnitus: a
systematic review and meta-analysis. Otolaryngol Head Neck Surg. May 2024;170(5):1234-1245. [doi: 10.1002/ohn.671]
[Medline: 38353342]

35. Caffier PP, Haupt H, Scherer H, Mazurek B. Outcomes of long-term outpatient tinnitus-coping therapy: psychometric
changes and value of tinnitus-control instruments. Ear Hear. Dec 2006;27(6):619-627. [doi:
10.1097/01.aud.0000240504.77861.1a] [Medline: 17086074]

36. Schmidt A, Lins U, Wetscher I, Welzl-Müller K, Weichbold V. [Counselling versus cognitive group therapy for tinnitus.
A retrospective study of their efficacy]. HNO. Mar 2004;52(3):242-247. [doi: 10.1007/s00106-003-0930-y] [Medline:
15007518]

37. Henry JA, Loovis C, Montero M, Kaelin C, Anselmi K, Coombs R, et al. Randomized clinical trial: group counseling based
on tinnitus retraining therapy. J Rehabil Res Dev. 2007;44(1):21-32. [FREE Full text] [doi: 10.1682/jrrd.2006.02.0018]
[Medline: 17551855]

38. Kreuzer PM, Goetz M, Holl M, Schecklmann M, Landgrebe M, Staudinger S, et al. Mindfulness-and
body-psychotherapy-based group treatment of chronic tinnitus: a randomized controlled pilot study. BMC Complement
Altern Med. Nov 28, 2012;12:235. [FREE Full text] [doi: 10.1186/1472-6882-12-235] [Medline: 23186556]

39. Cohen J. Statistical power analysis for the behavioural sciences. Academic Press. 1969:567. [doi: 10.4324/9780203771587]
40. Walters RK, Durrant FG, Nguyen SA, Meyer TA, Lambert PR. The placebo effect on tinnitus: a systematic review and

meta-analysis of randomized controlled trials. Otol Neurotol. Feb 15, 2024;45(4):e263-e270. [doi:
10.1097/mao.0000000000004139]

41. Mares T, Albrecht J, Buday J, Podgorna G, Le TH, Magyarova E, et al. Long-term effect of transcranial direct current
stimulation in the treatment of chronic tinnitus: A randomized, placebo-controlled trial. Front Psychiatry. 2022;13:969800.
[FREE Full text] [doi: 10.3389/fpsyt.2022.969800] [Medline: 36311525]

42. Meyerowitz-Katz G, Ravi S, Arnolda L, Feng X, Maberly G, Astell-Burt T. Rates of attrition and dropout in app-based
interventions for chronic disease: systematic review and meta-analysis. J Med Internet Res. Sep 29, 2020;22(9):e20283.
[FREE Full text] [doi: 10.2196/20283] [Medline: 32990635]

43. Biehl R, Boecking B, Brueggemann P, Grosse R, Mazurek B. Personality traits, perceived stress, and tinnitus-related distress
in patients with chronic tinnitus: support for a vulnerability-stress model. Front Psychol. 2019;10:3093. [FREE Full text]
[doi: 10.3389/fpsyg.2019.03093] [Medline: 32116880]

44. Hackenberg B, Döge J, O'Brien K, Bohnert A, Lackner KJ, Beutel ME, et al. Tinnitus and its relation to depression, anxiety,
and stress-a population-based cohort study. J Clin Med. Feb 01, 2023;12(3):1169. [FREE Full text] [doi:
10.3390/jcm12031169] [Medline: 36769823]

45. Wallhäusser-Franke E, Brade J, Balkenhol T, D'Amelio R, Seegmüller A, Delb W. Tinnitus: distinguishing between
subjectively perceived loudness and tinnitus-related distress. PLoS One. 2012;7(4):e34583. [FREE Full text] [doi:
10.1371/journal.pone.0034583] [Medline: 22529921]

Abbreviations
ANCOVA: analysis of covariance
CBT: cognitive behavioral therapy
CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth
ENT: ear, nose, and throat
MCID: minimal clinically important difference
PHQ-9: 9-item Patient Health Questionnaire
PSQ-20: 20-item Perceived Stress Questionnaire
SWOP-K9: 9-item Self-Efficacy, Optimism, Pessimism questionnaire
TQ: Tinnitus Questionnaire

J Med Internet Res 2025 | vol. 27 | e59575 | p. 11https://www.jmir.org/2025/1/e59575
(page number not for citation purposes)

Walter et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.cpr.2010.12.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21237544&dopt=Abstract
http://dx.doi.org/10.1002/ohn.671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38353342&dopt=Abstract
http://dx.doi.org/10.1097/01.aud.0000240504.77861.1a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17086074&dopt=Abstract
http://dx.doi.org/10.1007/s00106-003-0930-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15007518&dopt=Abstract
https://www.rehab.research.va.gov/jour/07/44/1/pdf/Henry.pdf
http://dx.doi.org/10.1682/jrrd.2006.02.0018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17551855&dopt=Abstract
https://bmccomplementalternmed.biomedcentral.com/articles/10.1186/1472-6882-12-235
http://dx.doi.org/10.1186/1472-6882-12-235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23186556&dopt=Abstract
http://dx.doi.org/10.4324/9780203771587
http://dx.doi.org/10.1097/mao.0000000000004139
https://europepmc.org/abstract/MED/36311525
http://dx.doi.org/10.3389/fpsyt.2022.969800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36311525&dopt=Abstract
https://www.jmir.org/2020/9/e20283/
http://dx.doi.org/10.2196/20283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32990635&dopt=Abstract
https://europepmc.org/abstract/MED/32116880
http://dx.doi.org/10.3389/fpsyg.2019.03093
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32116880&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm12031169
http://dx.doi.org/10.3390/jcm12031169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36769823&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0034583
http://dx.doi.org/10.1371/journal.pone.0034583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22529921&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by T de Azevedo Cardoso; submitted 16.04.24; peer-reviewed by R Holy, N Gninenko; comments to author 14.09.24; revised
version received 17.10.24; accepted 23.12.24; published 18.02.25

Please cite as:
Walter U, Pennig S, Bleckmann L, Röschmann-Doose K, Wittig T, Thomsen J, Schlee W
Continuous Improvement of Chronic Tinnitus Through a 9-Month Smartphone-Based Cognitive Behavioral Therapy: Randomized
Controlled Trial
J Med Internet Res 2025;27:e59575
URL: https://www.jmir.org/2025/1/e59575
doi: 10.2196/59575
PMID:

©Uso Walter, Stefan Pennig, Lothar Bleckmann, Kristina Röschmann-Doose, Thomas Wittig, Jörn Thomsen, Winfried Schlee.
Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 18.02.2025. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the
Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the
original publication on https://www.jmir.org/, as well as this copyright and license information must be included.

J Med Internet Res 2025 | vol. 27 | e59575 | p. 12https://www.jmir.org/2025/1/e59575
(page number not for citation purposes)

Walter et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2025/1/e59575
http://dx.doi.org/10.2196/59575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

