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Abstract

Background: Tinnitus is a symptom that can be very distressing owing to hearing sounds not related to any external sound
source. Managing tinnitus is notorioudly difficult, and access to evidence-based care is limited. Cognitive behavioral therapy
(CBT) is a tinnitus management strategy with the most evidence of effectiveness but is rarely offered to those distressed by
tinnitus. The provision of internet-based CBT for tinnitus overcomes accessibility barriers; however, it is not currently readily
available in the United States.

Objective: Theaim of this study isto investigate the efficacy of internet-based CBT compared with that of weekly monitoring
for the management of tinnitusin reducing tinnitus distress; reducing tinnitus-related comorbidities, including tinnitus cognitions,
insomnia, anxiety, and depression; and assessing the stability of the intervention effects 2 months after the intervention.

Methods: A 2-arm randomized clinical trial comparing audiol ogist-guided internet-based CBT (n=79) to a weekly monitoring
group (n=79) with a2-month follow-up assessed the efficacy of internet-based CBT. Eligible participantsincluded adults seeking
help for tinnitus. Recruitment was conducted on the web using an open-access website. Participants were randomized via 1:1
allocation, but blinding was not possible. The study was undertaken by English or Spanish speakers on the web. The primary
outcome was achangein tinnitus distress as measured using the Tinnitus Functional Index. Secondary outcome measuresincluded
anxiety, depression, insomnia, tinnitus cognition, hearing-related difficulties, and quality of life.

Results. Internet-based CBT led to a greater reduction in tinnitus distress (mean 36.57, SD 22) compared with that in weekly
monitoring (mean 46.31, SD 20.63; effect size: Cohen d=0.46, 95% CI 0.14-0.77) using an intention-to-treat analysis. For the
secondary outcomes, there was a greater reduction in negative tinnitus cognition and insomnia. The results remained stable over
the 2-month follow-up period. No important adverse events were observed. Further, 16% (10/158) of participants withdrew, with
low overall compliance rates for questionnaire completion of 72.3% (107/148) at T1, 61% (91/148) at T2, and 42% (62/148) at
T3.
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Conclusions: Thisstudy isthefirst to evaluate and indicate the efficacy of audiologist-delivered internet-based CBT in reducing
tinnitus distressin a US population. It was also the first study to offer internet-based CBT in Spanish to accommodate the large
Hispanic population in the United States. The results have been encouraging, and further work is indicated in view of making
such an intervention applicable to awider population. Further work is required to improve compliance and attract more Spanish

Speakers.
Trial Registration:

(J Med Internet Res 2022;24(2):€27584) doi: 10.2196/27584
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Introduction

Background

Tinnitusisacondition characterized by the perception of sound
in the absence of an external stimulus. It is highly prevalent,
with at least 10% of Americans experiencing some form of
tinnitus, of which a proportion have chronic burdensome or
debilitating tinnitus [1]. Bothersome tinnitus causes various
functional impairments in sleep, concentration, cognitive
performance, and thought processing [2,3]. It isalso associated
with an increased risk of psychological difficulties, such as
anxiety, depression, and reduced quality of life[4,5]. This may
result in participant restrictions and activity limitations [6,7].
Owing to the negative impact of tinnitus, those distressed by
their tinnitus require interventions to help them cope with the
condition.

Managing tinnitusis notoriously challenging becauseit is often
not acurable medical cause[8]. When comorbid problems such
as hearing loss accompany tinnitus, hearing aids and sound
therapy may reduce the severity of tinnitus[8]. Although these
interventions may reduce tinnitus perception, they do not always
alter negative reactions to tinnitus. Psychological interventions
that change reactions to tinnitus have effectively helped reduce
tinnitusdistress[9]. Theintervention with the strongest research
evidence according to the American Academy of
Otolaryngology—Head and Neck Surgery tinnitus practice
guidelines [10-12] and severa systematic reviews [9,13] is
cognitive behavioral therapy (CBT) for tinnitus. CBT is a
psychological intervention that addresses unhelpful thought
patternsand emotional reactions caused by tinnitus[14]. Despite
the evidence base, accessibility to CBT for tinnitus is limited
owing to a dearth of health care providers with the knowledge
and expertise to provide CBT to this population [15,16].

Previous Work

To overcome this barrier, an internet-based CBT for tinnitus
[17] has been developed. This intervention was originaly
developed in Swedish [18] and was ater translated into German
[19] and English [20] and was provided with psychological
guidance. To further increase accessibility, internet-based CBT
for tinnitus has been adapted to be delivered by audiologists
[21] with some training to handle the CBT elements without
compromising outcomes[22-27]. The efficacy of internet-based
CBT has been indicated in 9 clinical trials across mainland
Europe and the United Kingdom (for areview, see the study by
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Beukes et al [28]). However, no clinical trials determined the
effects of internet-based CBT in the United States. An
evidence-based, standardized approach, such as internet-based
CBT, is desirable, as tinnitus provision varies substantially
across clinics and providers[16].

Study Rationale

To address this need, internet-based CBT was adapted for the
US population to improve cultural and linguistic suitability [29].
It was further trandated into Spanish to serve the large
Spanish-speaking population in the United States, and
functionality and acceptability testing was undertaken [30].
Internet-based CBT for tinnitus in the United States was
evaluated within aclinical trial framework to eval uate complex
interventions[31]. A small (N=28) phase| trial was undertaken
in the United States [32], indicating feasibility. However, a
larger randomized controlled trial (RCT) isneeded to determine
its efficacy in the US population. Efficacy cannot be assumed
owing to many differencesin health care provisionin the United
States and Europe. In the United States, tinnitus interventions
include Tinnitus Retraining Therapy [33] and Progressive
Tinnitus Management [34] with limited provision of CBT for
tinnitus. It is aso not known if a psychological approach will
be acceptable because of the large emphasis of most tinnitus
management programs on sound therapy and the fitting of
devices [35]. The fee structure for health care in the United
Statesisalso very different to largely free of charge health care
in the United Kingdom, as it is generally paid out of pocket,
and clinicians have great difficulty receiving payment for
nondiagnosti ¢ appoi ntments such astinnitus counseling. Before
the COVID-19 pandemic, hedlth care was aso generaly
provided face to face. Hence, the uptake for a remote
intervention is uncertain but has now become a more urgent
matter. These factors may be potential barriersto or facilitators
of internet-based CBT in the United States.

This RCT aimsto explore the effects of internet-based CBT in
the United States with the following:

1 To evauate the efficacy of audiologist-delivered
internet-based CBT in reducing tinnitus distress compared
with that in weekly monitoring of tinnitus.

2. Toascertain theefficacy of internet-based CBT in reducing
comorbidities associated with tinnitus.

3. To assess the stability of internet-based CBT intervention
effects 2 months after the intervention.
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The hypothesiswasthat patientswith tinnituswould experience
greater reduction of tinnitus distress and comorbidities after
receiving internet-based CBT compared with patientsreceiving
weekly monitoring.

Methods
Trial Design

Overview

A prospective 2-arm delayed intervention efficacy trial with a
2-month follow-up was conducted. Asan efficacy tria, an active
comparator was not included. Participants were randomized
with a1:1 alocation ratio to the experimental group to receive
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theinternet-based CBT intervention for 8 weeks or the control
group whose participants were monitored weekly during the
8-week period. During the first phase, the experimental group
completed the intervention. Following the experimental group
completing the interventions, both groups completed the same
outcome measure (T1, post intervention). During the second
phase, the control group underwent the same internet-based
CBT intervention, after which both groups were invited to
complete the T2 outcomes, which were completed after the
control group finished the intervention and 2-months
postintervention for the experimental group (T2). This study
design, therefore, provided the opportunity to evaluate the
intervention effectsin 2 independent groups at 3 time points as
shown in Figure 1.

Figure1l. The CONSORT (Consolidated Standards of Reporting Trials) flow diagram. ICBT: internet-based cognitive behavioral therapy.

Eligibility assessment (n=315; 263 English, 52 Spanish)

Enrollment |

T0: Baseline measures

English excluded (n = 113)

« High depression/positive
answers to self-harm: 46

+ Low tinnitus severity: 36

« Qutside the country: 5

« Out of state: 26

Spanish excluded (n = 44)

[ Allocation

Randomized (n=158; 150 English, 8
Spanish)

+ High depression/positive
answers to self-harm: 3
+ Low tinnitus severity: 1

l + Outside the country: 40

v

r

Allocated to ICBT intervention (n=79, 4 Spanish)
_ Received allocated intervention (n=59)
Did not receive allccated intervention:
< 7 withdrew (4 did not have time; 2 too many
questionnaires, 1 impact of the pandemic)
e 13 did not login

Allocated to weekly-check in contrel (n= 79,
4 Spanish)

3 Withdrew ( 2 no longer interested, 1 family
issues)

T1: Post-intervention assessment

Completed T1 post-intervention
assessment measures (n = 41/72)

Completed T1 post-control assessment measures
(n = 66/76)
Not completed: 10

Not completed: 31
I Phase 11 1

2 month waiting period

Allocated to ICBT intervention (n=76)
| Received allocated intervention (n=59)
[ Did not receive allocated intervention: 17 did not login

T2: Follow-up assessment

Completed T2 follow-up assessment measures
(n=37/72)
Not completed: 35

Completed Tz post-intervention assessment
measures (n=47/76)
Not completed: 29

T3: 2 month follow-up comparison

.

Using T2 results for experimental group
Completed T: follow-up assessment
measures (n=37/72)

Not completed: 35
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Ethicsand Preregistration

ThisRCT and protocol were preregistered at Clinical Trials.gov
(trial number: NCT04004260) on July 2, 2019. Ethical approval
was obtained from the Institutional Review Board at Lamar
University, Beaumont, Texas, United States (IRB-FY 17-209).
The study was conducted and reported according to the
CONSORT-EHEALTH (Consolidated Standards of Reporting
Trialsof Electronic and Mobile Health Applications and Online
Telehealth) guidelines [36] (Multimedia Appendix 1). An

Textbox 1. Inclusion and exclusion criteria.
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independent data-monitoring committee monitored the trial.
There were no changes in the methods or trial outcomes used
after the trial commenced. The participants were closely
monitored for any harm. No harm or unintended effects have
been reported.

Participants

The study was undertaken on theweb and no clinical visitswere
required. The study €ligibility criteriaare presented in Textbox
1.

Inclusion criteria

o Adults, aged 218 years, living in Texas, United States

«  Theabhility to read and type in English or Spanish

«  Having access to a computer and the internet and able to email

«  Experiencing tinnitus for a minimum period of 3 months

o Atinnitus severity score of =25 on the Tinnitus Functional Index indicates the need for an intervention

Exclusion criteria

« Indications of significant depression (=15) on the Patient Health Questionnaire-9

« Indications of self-harm thoughts or intent, answer affirming question 10 of the Patient Health Questionnaire-9

« Reporting any medical or psychiatric conditions that could interfere with the treatment

«  Reporting pulsatile, objective, or unilateral tinnitus, which has not been investigated medically or tinnitus still under medical investigation

o Undergoing any tinnitus therapy concurrent with participation in this study

Eligibility was determined by a 2-stage process as follows:

1 A web-based screening questionnaire, which included
demographicinformation, health- and mental health—related
questions, and standardized outcome measures are shown
in Table 1.

2. A telephone interview during which the researcher
rechecked eligibility and provided the opportunity for
potential participants to ask any questions related to the
study. The study procedures were explained, and

https://www.jmir.org/2022/2/e27584

motivational interviewing was conducted to encourage
participants to commit and engage in the intervention.
Participants who did not meet the inclusion criteria were
participants with a score of =15 on the Patient Health
Questionnaire-9 or indicated self-harm on question 10
received a phone consultation from aclinical psychologist
on theresearch team. Thiscall ensured that they were under
care elsewhere, or necessary resources or referrals were
provided.
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Table 1. Study outcome measures used before and after the intervention and at the 2-month follow-up period.
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Dimension

Outcome measures

Internal consistency  Scores (range)

Levels of significance

Time frame measured

Primary outcome measure

Tinnitus distress

Tinnitus Functional Index:
42

Secondary outcome measures

Generalized anxi-
ety

Depression

Insomnia

Tinnitus cognitions

Health-related
quality of life

Health-related
quality of life

Short measure for
tinnitus, hearing
disability, and hy-
peracusis

Weekly monitoring

Screening of tinni-
tus severity

Generdized Anxiety Disor-
der-7: 44

Patient Health Question-
naire-9: 45

Insomnia Severity Index:
46

Tinnitus Cognitions Ques-
tionnaire: 47

EQ-5D-5L° 48

EQ-5D-5L visua analog
scale: 48

Tinnitus and Hearing Sur-
vey: 49

TinnitusHandicap Invento-
ry—Screening [37]

0.97

0.89

0.83

0.74

0.91

0.7-0.85

0.7-0.85

0.86-0.94

0.93

0-100; areductionin
scores indicates im-
provement

0-21; areductionin
scores indicatesim-
provement

0-27; areductionin
scores indicatesim-
provement

0-28; areductionin
scores indicatesim-
provement

0-104; areductionin
scores indicates im-
provement

0-15; areductionin
scores indicatesim-
provement

0-100; higher scores
indicate improved
health

Subscale for tinni-
tus: 0-16; subscale
for hearing: 0-16;
subscale for sound
tolerance: 0-8

0-40; areductionin
scores indicatesim-
provement

>25 indicates amild
condition (no need for
an intervention), 26-50
indicates a significant
condition (possible
need for an interven-
tion), and =50 indicates
asevere condition
(need for amoreintense
intervention)

0-4 indicates minimal
anxiety, 5-9 indicates
mild anxiety, 10-14 in-
dicates moderate anxi-
ety, and 5-21 indicates
severe anxiety

5-9indicates mild de-
pression, 10-14 indi-
cates moderate depres-
sion, 15-19 indicates
moderately severe de-
pression, and 18-20 in-
dicates severe depres-
sion

Higher scores indicate
agreater tendency to
engagein negative cog-
nitions in response to
tinnitus

Measures5 dimensions:
mobility, self-care, usu-
a activities, pain, dis-
comfort, anxiety and
depression

Visual analog scale for
overal health

>6 indicates tinnitus
handicap

TO? T1°, 72°, and T34
(control only)

TO,T1,T2,and T3
(control only)

TO,T1,T2,and T3
(control only)

TO,T1,T2,and T3
(control only)

TO, T4, T2,and T3
(control only)

TO,T1,T2,and T3
(control only)

TO, T4, T2,and T3
(control only)

TO,T1,T2,and T3
(control only)

Weekly, while undertak-
ing the 8-week interven-
tion

https://www.jmir.org/2022/2/e27584
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Dimension Outcome measures Internal consistency

Scores (range)

Levels of significance

Time frame measured

Tinnitusperception  Tinnitus Qualities Ques-  Not assessed

tionnaire [21]

0-100; areductionin
scores indicatesim-
provement

Designed to determine
whether tinnitus quali-
ties such as loudness,

Weekly, while undertak-
ing the 8-week interven-
tion

pitch, the number of
tones heard, and so
forth improves while
undertaking aninterven-
tion. Higher scoresindi-
cate that more bother-
some aspects of tinnitus
are present.

8T0: before intervention.

bT1: 8 weeks after the experimental group started the intervention (before the control group started the intervention).
©T2: 8 weeks after the control group completed the intervention (2 months after the experimental group completed the intervention).

AT3: 2 months after the control group completed the intervention.
®EQ-5D-5L : European Quality of Life Five Dimension.

ingher scores indicate more problematic tinnitus, hearing disability, and hyperacusis.

Recruitment Strategy

In line with the US government’s health promotion initiative
to make health carelinguistically and culturally accessible[38],
al the study materials were available in both English and
Spanish and were also written at or below the sixth-grade
English reading level [29,39]. The participants were mostly
recruited from the general public using a range of strategies
including atelevision broadcast, promoting the study viatinnitus
support groupsin Texas and the American Tinnitus Association,
and contracting the company TriaFacts to boost recruitment.
Further recruitment strategies included the use of social media
(eg, Facebook and Twitter), flyers, and posters, which were
distributed to local communities and put up in clinic waiting
rooms. Professionals such as audiol ogists and otolaryngol ogists
in Texas were also notified about the study and provided with
leaflets to distribute to suitable patients. Recruitment was
conducted on the web from an open access website between
February 17, 2020, and March 30, 2020. Those interested were
directed to the study website, which had detailed information
about the study and the study team and registered their interest
in study participation. Informed consent was provided on the
web, confirming the understanding of how datawould be used,
to be randomized, the length of the trial, the commitment
expected, and being contacted for follow-up data collection.
Following registration, they were invited to complete the
web-based screening, demographic, and outcome questionnaire.
They were informed of their right to withdraw without penalty
at any stage of the process.

Sample Size, Power, and Attrition

Sampl e size estimation was cal culated using G* Power (version
3.1.6) [40] and based on achieving a 13-point clinically
meaningful change between the baseline and postintervention
measurements using the primary assessment measure, the
Tinnitus Functional Index (TFI). Pilot data [32] indicated 26
participants per group with a 1:1 allocation to achieve 80%
power to detect a between-group mean standardized difference
effect size of Cohen d=0.50 (a moderate effect size). As this
was fewer than the 58 participants suggested using data from
an internet-based CBT RCT from the United Kingdom [23],

https://www.jmir.org/2022/2/e27584

we selected 58 participants per group. In addition, the sample
size was inflated to account for missing data, estimated to be
20% of the US phase | trial data [32]. Thus, 146 participants
were recruited, with 73 in each arm (calculated as 58/0.8).

Randomization

Participants meeting the inclusion criteria were randomly
assigned in a 1:1 ratio and enrolled in either the experimental
or control group using a computer-generated randomization
schedule by an independent research assistant in blocks of
varying sizes after participants were prestratified for language
(English and Spanish). Participants and investigators could not
be blinded to the group allocation owing to the nature of the
intervention. Participants were informed immediately after
randomization when the intervention commenced by the
principal investigator, but not explicitly to which group they
were assigned.

Patient-Public Partnership

A patient-public partnership was established to include 2
individuals with tinnitus who had piloted the internet-based
CBT intervention, 2 audiologists, and 2 researchers. The
meetings were held via videoconferencing. The aim of the
patient-public partnership wasto guide the study processes and
provide inputsto the research strategy to boost recruitment and
other elements of the study to ensure high compliance and
engagement

Intervention

The internet-based CBT intervention content was based on a
CBT self-help program originally developed in Swedish [18]
and later adapted and trandlated into English [20]. The
intervention was subsequently transformed into an 8-week
interactive e-learning version suitable for the UK population
[41] and then adapted linguistically and culturally to ensure
suitability for the US population [29]. These adaptions
prioritized accessihility of the intervention, such as lowering
the readability to below the recommended sixth-grade level, as
morethan half of the US adult population haslow literacy skills
[42]. Theintervention was augmented by amindfulness module
and more videos. The internet-based CBT platform (version 1)
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in the US application consisted of 22 modules with worksheets
and quizzes (see[21,29] for more details). Participantsrequired
an internet connection to access the materials and email
correspondence regarding the intervention.

The intervention platform was transferred from Sweden and
housed in the United States (Lamar University) to comply with
the required US data protection regulations. Before this
feasibility trial, the acceptability and functionality of this
intervention for the US popul ation were first ensured [30].

Both groups received the same intervention, and only thetiming
of receiving theintervention varied. The control group received
the experimental intervention 8 weeks after the experimental
group commenced the program. The intervention was 8 weeks
long. Participants were asked to read the modules weekly and
ideally spent 10 minutes each day practicing the suggested
strategies.

Audiology Guidance

Guidance was provided to support the participants while
undertaking the intervention. Thisincluded monitoring progress,
monitoring weekly scores, providing feedback on worksheets
completed, outlining the content of new modules, and answering
questions. Participants who did not engage were contacted to
support their participation and to discuss possible barriers. An
encrypted 2-way messaging system was used to communicate
with a minimum guidance time of 10 minutes per participant.
Although psychologists have traditionally provided CBT
interventions, audiologists generally deliver tinnitus
management [16]. Thus, audiologists provided guidance to
participantsin amanner consistent with previous English trials
[22-24] using this intervention to ensure standardization of the
intervention approach. Support to the Spanish participants was
provided by a Doctor of Audiology student with clinical
experience whose first language was Spanish, using ahandbook
that was developed by the lead English-speaking audiol ogist.

Outcome M easures

Primary Outcome Measure

The primary outcome measure wastinnitus severity as measured
by the TFl [43]. A meaningful change was defined to occur
when scoreswere reduced by >13 points[43]. The TFI has been
trand ated into >15 languages and has been validated for severa
populations, including the Chinese, Dutch, Swedish, and German
[44]. It was selected over other tinnitus questionnaires asit was
specifically developed to measure tinnitus severity and assess
responsiveness to treatment and for comparison with previous
trials[22-25].

Secondary Outcome Measures

Secondary outcome measures assessed anxiety [45], depression
[46], insomnia [47], tinnitus cognitions [48], general
health-related quality of life [49], and a short measure of
hearing-related difficulties [50] as shown in Table 1. All
guestionnaires were used with the required permissions, and
agreements were set up for those that were not freely available
to use. For Spanish speakers, validated Spanish-trandated
versions were used. Where these were unavailable, validated
tranglations were undertaken [39].

https://www.jmir.org/2022/2/e27584
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Weekly Monitoring of Tinnitus During the Active
I ntervention Period

Throughout the program, tinnitusin parti ci pants was monitored
weekly using the Tinnitus Handicap Inventory—Screening
(THI-S) version. The THI-S consists of a10-item questionnaire,
and scores are comparabl e (r=0.90) with the full version of the
Tinnitus Handicap Inventory (THI) [37]. Weekly scores were
also used to detect possible adverse effects. If scoresincreased
by more than 10 points between 2 consecutive weeks, this was
noted as an adverse effect. Those indicating adverse effects
were contacted to address the identified problems. Participants
were also monitored using anewly devel oped Tinnitus Qualities
Questionnaire (TQQ) [21]. The TQQ measurestinnitusqualities
such as pitch, loudness, and the number of tones heard. The
TQQ scores can range from 0 to 100, with higher scores
indicating more problematic tinnitus.

Intervention Variables

Intervention compliance was assessed by determining the
retention rates and compliance in completing the outcome
guestionnaires. Intervention engagement was assessed by the
number of log-ins, the number of modulesread, and the number
of messages sent during the intervention. Adverse effects were
monitored by (1) direct questioning in the outcome questionnaire
regarding the presence of adverse effects, (2) adverse effects
written in messages or worksheets, and (3) an increase of 10
points or more during weekly monitoring using the THI-S
guestionnaire.

Questionnaire Administration

Web-based questionnaires were used throughout the study for
both groups. Although not all measures were validated for
web-based use, the resultswere to be comparable, asequivalent
psychometric properties have been reported [51]. All the
measures were completed at baseline (T0), T1 (after the
intervention for experimental group), T2 (after theintervention
for the control group) and at the 2-month follow-up for the
experimental group). To measure the control group 2 months
after the intervention, participants from the control group
completed further outcome measures at T3 (adjusted). For data
analysis, the T3 results for the control group and those at T2
for the experimental group were compared to assess the
invention effect at the same experimental time point for both
groups (ie, 2 months after the intervention). To maximize
retention, 3 electronic reminders were sent to participants who
had not completed questionnaires on 3 consecutive days after
the release of the questionnaire. A further reminder was sent
via email and text messages. If questionnaires were not
completed, participants were telephoned to encourage
completion of the questionnaire. Participants were aso
telephoned after completing the intervention to discuss the
progress they had made and share their questionnaire results.

Statistical Analysis Plan

Statistical analyses were performed using the SPSS (version
26.0). All statistical tests were 2-tailed with an a set to .05. To
account for missing data from participants not completing the
postintervention or follow-up intervention analysis, an
imputation analysis was undertaken. As the data were missing
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at random, missing data were handled through multiple
imputation using the Markov Chain Monte Carlo approach
owing to its ability to reduce bias even when the proportion of
missing data was large [52,53]. For comparison, a complete
case analysis was also performed by analyzing only the
completed questionnaire data without imputing missing data.
Asthere were substantial differences, statistical analysis using
the imputed data is reported in the results section as a more
accurate unbiased account of the findings.

The primary study outcome was a change in the TFl score
among the groups at after the intervention (T1). A difference
in scores between T1 and T2 for the experimental group was
used to assess the stability of the intervention effects. Effect
sizes, linear mixed effects models, and areliable change index
were used to assess the primary and secondary outcomes.
Changes in baseline to postintervention scores were compared
within and among the groups using the pre- and posttest effect
sizes (Cohen d) for al primary and secondary outcomes using
the observed data. Effect sizes of Cohen d=0.20 represent small
effect sizes, those of Cohen d=0.50 represent medium effect
sizes, and those Cohen d>0.80 represent large effect sizes[54].

A linear mixed model, which provided unbiased results in the
presence of missing data (using all available data), was applied
to analyze the intervention effect over time for each outcome
measure. An unstructured repeated effects and identify-random
effects covariance structure provided the best model fit based
on the Akaike Information Criterion. Time was treated as a
repeated and fixed effect. A restricted maximum-likelihood
estimation was applied. The Type Il F test sums of squares
from the linear mixed model were calculated. As a sensitivity
analysis, baseline tinnitus severity was initially added as a
covariate, but as it had no significant effect on the results, it
was removed from the model.

Another model wasrun to test the differences during the course
of the 8-week intervention for weekly tinnitus outcome
measures. Posthoc time comparisons were carried out in the
case of significant group differences to assess at which time
points these differences occurred. In addition to statistical
significance, clinical significance has also been reported. A
13-point differenceis recommended by the original developers
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of the TFI [43] to indicate a meaningful change in scores. To
handle study variahility, the reliable change index [55] is
recommended as a means of calculating clinical significance
for the TFI asthe primary outcome. This was calculated using
the mean pretest—posttest score difference, the pretreatment SD
(17.49), and a test—retest reliability coefficient of 0.78 as
reported in the validation study.

Sample Characteristics

Descriptive statistics including gender, age, ethnicity, race,
tinnitus duration, hearing aid use, professional consultations,
ease of computer use, veteran status, education, and employment
status were used to describe the sample. The means and SDs
were reported for each outcome measure at each time point.
Descriptive statistics, including the number of log-ins and
modules read, were also used to describe the sample and
intervention engagement. A chi-sguare test of independence
was used to identify group differences in engagement and
compliance rates.

Results

Participant Characteristics

A total of 158 (50.2%) adults of the 315 participants screened
met the eligibility criteria and were randomly assigned to the
experimental (n=79) and control groups (n=79) as shown in
Figurel.Inall, 8 (5.1%,; 4 in each group) of the 158 participants
were Spanish speakers who completed the Spanish version of
the internet-based CBT program. Of the total sample (N=158),
80 participants (50.6%) were women and 78 participants
(49.4%) were men with amean age of 57 (SD 12) yearsfor the
full sample. The groups were well matched, and there were no
clinically meaningful differences as seen in Table 2. Most
participants (144/158, 91.1%) indicated that they were frequent
users of computers and the internet. There were no functional
failures related to the intervention during the trial. This trial
commenced at the end of March 2020. This timing was
unfortunate, as it coincided with the peak of the COVID-19
pandemic. Some participants reported becoming ill, struggling
to adjust emotionally, or finding the required lifestyle changes
difficult.
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Table 2. Demographical characteristics of the participants.
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Category and description Experimental group (n=79) Control group (n=79) Overall (N=158)
Gender, n (%)
Male 40 (50.6) 38(48.1) 78 (49.3)
Female 39 (49.4) 41 (51.9) 80 (50.6)
Age (years), mean (SD; range) 56 (13; 19-76) 58 (11; 29-84) 57 (12; 19-84)

Tinnitus duration (years), mean (SD; range) 15 (16; 4 months to 70 years)

Ethnicity, n (%)

Hispanic or Latino 9(11.4)

Not Hispanic or Latino 70 (88.6)
Race, n (%)

American Indian or Alaska native 0(0)

Asian 1(1.3)

Native Hawaiian or Pacific Islanders 0(0)

Black or African American 2(25)

White 74.(93.7)

More than 1 race 2(25)
Highest educational level, n (%)

High school 11 (13.9)

College or vocational training 22 (27.8)

University degree 46 (58.2)
Employment, n (%)

Skilled or professional 55 (69.6)

Retired 22 (27.8)

Not working 2(25
All professionals seen, n (%)

Primary care physician 41 (51.9)

Ear, nose, and throat physician 33(41.8)

Audiologist 36 (45.6)
Veterans

Veterans, n (%) 8(10.1)

Duration in the military service, mean (SD; 8 (3; 2-10)
range)

Ease of using a computer, n (%)
Basic skills 7(8.9)

Frequent user 72 (91.1)

12 (12; 3 monthsto 58
years)

11 (13.9)
68 (86.1)

0(9)
0(0)
0(0)
2(25)
74(93.7)
3(35)

10 (12.7)
31(39.2)
38 (48.1)

41 (51.9)
30 (38)
8(10.1)

44 (55.7)
36 (45.6)
39 (49.4)

11 (13.9)
8(6; 2-23)

7(8.9)
72 (91.1)

14 (14; 3 months to 70 years)

20 (12.7)
138 (87.3)

0(09)
1(0.5)
0(0)
4(2.5)
148 (93.7)
5(3.1)

21(13.2)
53 (33.5)
84 (53.2)

96 (60.7)
52 (32.9)
10 (6.3)

85 (53.7)
69 (43.7)
75 (47.5)

19 (12)
8 (5; 2-23)

14.(8.9)
144 (91.1)

Retention, Compliance, Engagement, and Adver se
Effects

Overall compliance for completing the outcome measures was
low, with 57% (41 participants) and 51% (37 participants)
completion ratesat T1 and T2, respectively, for the experimental
group (Figure 1). Although compliance was greater in the
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control group with 87% (66 participants) and 62% (47
participants) completion at T1 and T2, there was only 33% (25
participants) completion for the control group at T3, resulting
in a significant difference between the group completion rates
(x%5=7.98; N=411; P=.046) at T3 with lower completion by the
control group as shown in Figure 2.
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Figure 2. Intervention engagement.
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Adverse effects have been reported to be low. During the
intervention period, only 1 (0.6%) participant had an increase
of more than 10 pointsin the THI-S questionnaire. On finding
out more, this was related to a particularly stressful deadline
for work under difficult circumstances during the COVID-19
pandemic. Only 1 (0.6%) participant reported an adverse effect
on the outcome questionnaire, explaining that initially their
tinnitus was more bothersome because of the focus on tinnitus
at the start of the intervention. There were no serious adverse
events, such as privacy breaches or major technical problems.

I ntervention engagement was low but varied considerably among
the participants. To identify if group allocation contributed,
engagement among groups was compared, whereas each group
was actively involved with the intervention. However, no
significant group differenceswereidentified (x?,=0.13; N=273;
P=.93) as shown in Figure 2. On average, 82% (59/72
participants) of the experimental group and 77% (59/76
participants) of the control group logged into the platform; 74%
(53/72 participants) from the experimental group and 79%
(57/72 participants) of the control group read at least one
module, and 32% (23/72 participants) from the experimental
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group and 30% (23/76 parti cipants) from the control group sent
at least one message.

Efficacy of Internet-Based CBT in Reducing Tinnitus
Distress Compared With Weekly Monitoring

Thetinnitus severity among the treatment armswas not constant
over time (Figure 3 and Multimedia Appendix 2). The mean
difference indicated a significant difference for the
internet-based CBT group with an effect size of Cohen d=0.46
a T1. The test of fixed effects (Table 3) indicated that the
intercept, slope, and group by time interaction had significant
effects on the changes in tinnitus severity. There was no
estimated difference in baseline tinnitus severity among the
groups (P=.92). The posttreatment effect was significantly lower
in the control group. After the experimental group underwent
treatment (T1), they had an estimated 10-point decrease in
tinnitus severity (Cl 3-16; ty5600=—2.88; P=.004). After the
control group also underwent treatment (T2), there was a
nonsignificant estimated difference of 5 points (Cl -2 to 11,
t156.00=—1.48; P=.14). Thismay have been because of theinitial
large reduction (mean 7.62, SD 18.21 points) in scores during
weekly monitoring despite not having the intervention.
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Figure 3. Change in tinnitus severity among groups over time. T1: only the experimental group had the intervention; T2: after the intervention for the
control group and 2-month follow-up for the experimental group; T3: the comparison of the 2-month follow-up for both groups.
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Table 3. Random intercept mixed model results using results from the imputation data.

Outcome predictor Intercept Time Group Time x group

F test (df) Pvaue  Ftest(df) Pvaue  Ftest(df) Pvaue  Ftest(df) P value
Tinnitus 1364.769 (1,156) <.001 77.21 (3,156) <.001 2.80 (1,156) .10 3.64 (3,156) .01
Anxiety 534.153(1,156) <.001 4.74 (3,156) .003 0.05 (1,156) .83 0.841 (3,156) 47
Depression 489.593 (1,156) <.001 12.250 (3,156) <.001 0.05 (1,156) .82 0.163 (3,156) .92
Insomnia 637.397 (1,156) <.001 42.064 (3,156) <.001 1.81(1,156) .18 2.33(3,156) .08
EQ-5D-5L2 2034.549 (1,156) .001 14.33 (3,156) <.001 0.13 (1,156) .72 0.19 (3,156) .90
EQ-5D-5L visua ana-  8100.537(1,156) <.001 2.02 (3,156) A1 0.64 (1,156) 43 1.63 (3,156) 19
log scale
Tinnitusand Hearing  294.231 (1,156) <.001 38.850 (3,156) <.001 0.750 (1,156) .39 3.312(3,156) .02
Survey: tinnitus
Hearing disability 526.930 (1,156) <.001 21511 (3156)  .001 2.24 (1,156) 14 2.15 (3,156) 10
Hyperacusis 247.016 (1,156) <.001 2.51 (3,156) .06 0.017 (1,156) .90 0.410 (3,156) 75
Tinnitus cognitions ~ 1715.178(1,156) <.001 19.29 (3,156) <.001 2.28 (1,156) A3 4.15 (3,156) .007

8EQ-5D-5L: European Quality of Life Five Dimension.

Themodé indicated an estimated baselineto 2-month follow-up  group had a greater score reduction (between 20 and 50 points)
mean difference of 22 points (Cl 18-25) after undertaking the owing to the intervention with a maximum reduction of 88
intervention with an estimated TFI score of 32 (baseline score  points, compared with amaximum reduction of 44 pointsinthe
was 54) at follow-up (CI 30-34). control group (with the majority between 0 and 9 points) who

A comparison of the margin of score reduction between TO and were only monitored weekly during this period.

T1 is shown in Figure 4. This indicates that the experimental
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Figure4. (A) Magnitude of Tinnitus Functional Index score changes between TO and T 1 after the experimental group underwent internet-based cognitive
behavioral therapy. The control group was monitored weekly. (B) The magnitude of these changes between TO and T3 at the 2-month follow-up after

both groups completed the full intervention.
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Theclinical significance was calculated using areliable change
index. Thereliable change criterion was cal culated to be 22.74
in TFI score. Using thisvalue, clinica significancewas achieved
by 45 (57%) participants in the experimental group and 12
(15%) participants from the control group at T1 (after the
intervention was performed in the experimental group). A
clinically significant change wasfound in 40 (51%) participants
of the experimental group at T2 (2 months after theintervention)
and 30 (38%) participants of the control group (after the control
group completed the intervention) and 40 (48%) participants
of the control group at the 2-month follow-up.

Efficacy of Internet-Based CBT in Reducing Tinnitus
Comor bidities Compared With Weekly Monitoring

Results from the secondary assessment measures among the
treatment arms were not constant over time, except for
hyperacusis and the European Quality of Life Five Dimension
visual analog scale scoresfor health-related quality of life, which
did not have significant time effects (Table 3). After the
intervention (T1), the experimental group had a significantly
greater reduction in tinnitus cognition scores, indicating a
medium effect (rounded off to Cohen d=0.50). The intercept,
dope, and time by group interaction reveal ed significant effects
on the changesin tinnitus cognition. Baseline tinnitus cognition
was not significantly different anong the groups (P=.58). After
completing the intervention (T1), the experimental group had
an estimated 8-point decrease in tinnitus cognition (Cl 3-13;
t156=—3.13; P=.002). After both groups undertook the
intervention (T2), there was no significant estimated difference
among the groups (P=.08). For tinnitus cognitions, the model
indicated an estimated baseline to 2-month follow-up mean
difference of 7 points (Cl 3-11) after undertaking the
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intervention with an estimated score of 32 at follow-up (Cl
31-32).

The experimental group had a significantly greater reduction
in insomnia scores after the intervention (T1) and at follow-up
(T2), although there was only a small effect (Cohen d=0.30) at
T1 and medium effect (rounded off Cohen d=0.50) at T2. There
was no significant group by time interaction indicated by the
test of fixed effects owing to later improvements by the control
group. Likewise, although the experimental group had a
significantly greater reduction in hearing disability at T1, this
was only a small effect (Cohen d=0.3) without a significant
group by time interaction owing to later improvements by the
control group.

Confirming the results of the primary outcome, the Tinnitus
and Hearing Survey secondary measure indicated that the
experimental group had a significantly greater reduction in
tinnitus (Cohen d=0.60) with no significant difference at basdline
or after the control group completed the intervention. The test
of fixed effects results indicated that there was no significant
time by group interaction for anxiety, depression, health-related
quality of life, or hyperacusis outcome measures, and no
significant effect was seen.

Stability of Internet-Based CBT Intervention Effects
2 Months After the Intervention

At the 2-month follow-up, the experimental group indicated
further reduction in tinnitus severity and al other outcomes.
There were no significant differencesin scores between T1 and
T2 for the experimental group, indicating that intervention
effects were maintained 2 months after the intervention.

At the 2-month follow-up, most of the secondary outcome
measure scores were stable. However, there was an increase in
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anxiety scores for both groups, an increase in negative tinnitus
cognitions for the experimental group, and a decrease in
health-related quality of life for the control group, athough
these differences were not statistically significant.

Comparison of Weekly Tinnitus Severity During the
Active I ntervention Period

Differences among the intervention arms were not constant
across the eight time points between TO and T1 for both the
THI-S and TQQ outcome measure scores. The experimental
group had a greater weekly reduction in tinnitus distress as
evidenced by the significant group by time interaction for both

W Beukes et d

the THI (F7136000=4.02; P=.04) and TQQ (F7136000=2-55;
P=.02), as well as a significant intercept and slope. Pairwise
comparisons indicated significant differences among groups
from week 5 for the TQQ and week 6 for the THIs, as the
experimental group’s (receiving internet-based CBT) tinnitus
distress was rated significantly lower than that of the control
group (not undergoing internet-based CBT). The maximum
between-group mean difference in scores was at week 8, with
the experimental group having a THI-S score of 3.5 (SE 1.1)
points lower and TQQ score of 8.72 (SE 2.30) lower than that
of the control group, as seen in Figure 5.

Figure 5. Weekly monitoring between the experimental and control group between TO and T1. THI-S: Tinnitus Handicap Inventory—Screening; TQQ:

Tinnitus Qualities Questionnaire.
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Overview

This study is the first to evaluate the efficacy of an
audiologist-delivered internet-based CBT in reducing tinnitus
distress in a US population. It was also the first study to offer
internet-based CBT in Spanish to accommodate the Hispanic
population in the United States. The study objectives were to
evaluate the efficacy of the audiologist-delivered internet-based
CBT in reducing tinnitus distress and the comorbidities
associated with tinnitus compared with that of weekly
monitoring of tinnitus. Furthermore, the stability of the
intervention effectswas assessed 2 months after theintervention.

Principal Findings

Participating in the internet-based CBT intervention led to
significantly greater improvements in tinnitus distress and a
medium effect size compared with that of weekly monitoring.
This adds to the evidence base regarding the feasibility of
audiologist-guided internet-based CBT asindicated in clinical

https://www.jmir.org/2022/2/e27584
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These results are also in line with earlier internet-based CBT
trialsfor tinnitus, indicating a pool ed medium effect size (Cohen
d=0.59) (for areview see the study by Beukes et al [28]) with
those from Europe using psychologist guidance.

Most participants had a reduction of between 20 and 50 points
intheir TFI scores, although arange of outcomeswas observed.
Improvements were found in the control group after weekly
monitoring, which has also been previously mentioned [56].
This may also be the effect of the control group knowing that
they will bereceiving an intervention, and this expectation may
have helped them manage better before receiving the actual
intervention. This initial improvement did seem to affect the
postintervention results, which were lower in the control group
than in the experimental group. When comparing the participants
in each group on a weekly basis, it was observed that the
experimental group had a greater reduction in tinnitus distress
over the 8-week period. Significant differences were present
from week 5 for TQQ and week 6 for THI. This was dightly
later in the intervention than was found in the United Kingdom
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trial when comparing differences for the THI by week 4 [23].
After the control group undertook the intervention, they made
similar significant improvements as those demonstrated by the
experimental group, and no significant differences were found
among the groups. These resultswere maintained at the 2-month
follow-up for both groups, although the magnitude of reduction
was more variable, with the most participants from the
experimental group indicating a 10- to 19-point reduction and
those from the control group, a20- to 29-point reductionin TFI
scores. Further studies are required to assess whether they are
maintained long-term (eg, 1 year) as has been found by previous
internet-based CBT for tinnitustrials [17,25,57,58].

More participants from the experimental group had aclinically
significant difference (57%; 45 participants) after their treatment
compared with 38% (30 participants) of the control group
following their treatment. At the 2-month follow-up, 51% (40
participants) and 48% (40 participants) from each group
achieved aclinically significant changein tinnitusdistress. This
was lower than for the pilot study [32] owing to the reliable
change criterion required being higher for this study because
of alarger baseline SD. As the reliable change criterion was
similar to internet-based CBT efficacy trial in the United
Kingdom [23], comparable proportions of participants reached
clinical significance in this study.

Secondary Results

Experiencing tinnitusis accompanied by various comorbidities
that may exacerbate distress and negative emaotional responses
to perception. An important aspect of tinnitus intervention is
the ability to address these challenging comorbidities.
Undergoing internet-based CBT resulted in a significantly
greater reduction in negative tinnitus cognitions (Cohen d=0.46)
and insomnia (small effect). This finding is in line with the
pooled results from previous internet-based CBT studies, also
indicating a small effect (Cohen d=0.42). This was the first
internet-based CBT for tinnitus study that included the tinnitus
cognition questionnaire. Thefinding that thisCBT intervention
is able to reduce negative thought patterns associated with
tinnitus is a positive finding and continued use of the tinnitus
cognition questionnaire is important as recommended by
Handscomb et al [59]. From the pooled results of internet-based
CBT studies, there was no effect on quality of life [28], similar
to this study, but there was a greater reduction in anxiety and
depression, which was not found in this study. The reason may
be related to the exclusion of individuals with severe mental
health conditions, possibly reducing the opportunity to observe
an intervention effect owing to thelow baseline scores. Broader
inclusion criteria are necessary to ensure internet-based CBT
is provided to all affected individuals, including those with
mental health conditions, as they seem to benefit from this as
shown in previous studies[17,19,21-25,57,58]. The pilot study
also indicated an effect for hearing disability and hyperacusis
[32], which was not observed in this study. The content
addressed in the modules providing hearing tactic strategiesand
advice on reducing sound sensitivity were in the optional
modules, which were not read by many participants, and this
may have contributed to these results. Interestingly, changes
were noted in the TQQ, suggesting that theinternet-based CBT
may result in achangein tinnitus perception (eg, tinnitus pitch,
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loudness, and number of sounds heard) in additionto areduction
in tinnitus distress. However, these observations should be
replicated in future studies, in addition to possible biomarkers.

Comparison With Previous Work

The study participants’ characteristics were similar to those
found in previousinternet-based CBT trias; however, themean
age was dightly higher at 57 years than at a mean age of 51
years [28]. Despite extensive recruitment strategies and
campaigns, following suggestions to support Hispanic and
Latino research participants [60], only 8 participants selected
to participate in theintervention in Spanish. Further effortswill
be required to build trust within Hispanic communities before
recruiting for subsequent trials [61].

Although the study administration mimicked that that would
be provided in aroutine application, the overall completion rate
of the posttreatment questionnaires was |ow across time points
and groups, compared with that of previousinternet-based CBT
for tinnitus studies [28]. Although only 10 participants (6%)
withdrew, many enrolled participants never logged into the
intervention website. Moreover, not al the modules were read,
and very few messages were sent, indicating low intervention
engagement. Numerous factors contribute to this finding. One
may bethetiming of thisstudy during the COVID-19 pandemic.
Partici pants explained that they were on their computersall day
attending meetings on Zoom as they had to stay at home. This
may be an additional computer work, making thisintervention
difficult, because of them wanting to take a break from their
computers. Some participants mentioned having contracted the
COVID-19 virus, and even after recovering, they remained
fatigued, making intervention engagement difficult. Others
found the lifestyle changes of working from home and juggling
childcare difficult, and some were affected emotionally.
However, the COVID-19 pandemic is unlikely to be the only
reason for poor engagement. Differencesin compliance among
groups were also observed. After receiving the intervention,
compliance was lower in the experimenta group and lower in
the control group at the 2-month follow-up. This may have
reflected thetrial design that the control group had an additional
assessment time point and having already compl eted assessments
after the control and intervention, decided not to complete
another assessment at the 2-month follow-up. During the pilot
study [32], lower engagement than noted in earlier studies was
observed. Cultural differences may not be accounted for. In
contrast to the United Kingdom and many parts of mainland
Europe, many people pay for hedth care via third-party
reimbursements in the United States. The internet-based CBT
intervention was offered free of charge. It may be that people
undervalued this treatment as a free treatment that may be
perceived as less effective than one requiring payment. In
addition, this study recruited participants only from Texas,
United States, thus representing a very small population of the
United States and may not represent the wider US population.
Subsequent trials should be performed with a wider US
population. Process evaluation may be helpful in identifying
the factors contributing to the retention and engagement rates
and identifying what may improve theses[26]. Continued public
involvement in planning and implementing subsequent research
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trials will be vital to gain insights into the factors important to
participants [62,63].

Limitations

Thisstudy represents participantsliving in Texas, United States,
who do not present with severe mental health conditions, often
associated with tinnitus. Thismay not present thetypical tinnitus
population, and thus, the findings cannot be generalized to other
populations. Despite recruitment efforts, only 8 Spanish
participants were recruited; similarly, the participant groups
also contained low numbers of ethnic and racia minoritieswhen
compared with the general population from this region. The
study was furthermore conducted during the peak of the
COVID-19 pandemic, a time when day-to-day living was
disrupted for most people. The results may also have been
different if alarge proportion of participants were engaged and
completed the outcome assessments.
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Conclusions

Compounding the potentially debilitating nature of severe
tinnitus, accessible, evidence-based interventions are still
lacking. There is an urgent need to improve the availability of
such interventions. Furthermore, the COV1D-19 pandemic has
highlighted the need for evidence-based eHealth approachesto
overcome the limited in-person contact and support available
for individuals with tinnitus [63]. These results further support
the role of audiologists in guiding such forms of tinnitus
management. The results have been encouraging, and further
work is indicated in view of making such an intervention
applicable to awider population. Future work should consider
enrolling heterogeneous tinnitus populations to examine who
are more suitable (or not) for the internet-based CBT program.
In addition, a stepped approach (eg, abrief intervention offered
to all participants and a comprehensive intervention for more
suitable patients following the brief intervention) should be
examined to improve compliance and engagement.

We would like to thank webmasters George Vlaescu and Shrinivas Varadargj for their help in installing the intervention platform
and for providing technical assistance. We extend our thanksto al the participantswho participated in this study; our public-patient
advisory group; and the organizations, including the American Tinnitus Association, that hel ped with recruitment. We al so thank
Professor Stacia DeSantis for the statistical assistance provided.

This work was funded by the National Institute on Deafness and Other Communication Disorders of the National Institute of
Health under award number R21DC017214. The funding body was not involved in the design of the study, data collection, data
analysis, interpretation of data, or writing of the manuscript.

Authors Contributions

VM obtained the funding and licenses. GA provided the software. All authors contributed to the research design. Data collection,
analysis, and interpretation were performed by EB. EB drafted the manuscript. All authors read and approved the final manuscript.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

CONSORT-eHEALTH (Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications and Online
Telehealth) checklist (V 1.6.1).
[PDE File (Adobe PDF File), 1093 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Outcome measures at each time point.
[DOCX File, 18 KB-Multimedia Appendix 2]

References

1.  Spankovich C, Gonzalez VB, Su D, Bishop CE. Self reported hearing difficulty, tinnitus, and normal audiometric thresholds,
the National Health and Nutrition Examination Survey 1999-2002. Hear Res 2018 Feb;358:30-36. [doi:
10.1016/j.heares.2017.12.001] [Medline: 29254853]

2. Clarke NA, Henshaw H, Akeroyd MA, Adams B, Hoare DJ. Associations between subjective tinnitus and cognitive
performance: systematic review and meta-analyses. Trends Hear 2020;24:1-23 [FREE Full text] [doi:
10.1177/2331216520918416] [Medline: 32436477]

3. WattsEJ, Fackrell K, Smith S, Sheldrake J, Haider H, Hoare DJ. Why istinnitus a problem? A qualitative analysis of

problems reported by tinnitus patients. Trends Hear 2018;22:1-10 [FREE Full text] [doi: 10.1177/2331216518812250]
[Medline: 30482102]

https://www.jmir.org/2022/2/e27584 JMed Internet Res 2022 | vol. 24 | iss. 2 | e27584 | p. 15

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v24i2e27584_app1.pdf&filename=33d094f0e983f841629d8b45b0b312ea.pdf
https://jmir.org/api/download?alt_name=jmir_v24i2e27584_app1.pdf&filename=33d094f0e983f841629d8b45b0b312ea.pdf
https://jmir.org/api/download?alt_name=jmir_v24i2e27584_app2.docx&filename=f8db3711a3cb6afbe337e360dba8c9e2.docx
https://jmir.org/api/download?alt_name=jmir_v24i2e27584_app2.docx&filename=f8db3711a3cb6afbe337e360dba8c9e2.docx
http://dx.doi.org/10.1016/j.heares.2017.12.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29254853&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2331216520918416?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2331216520918416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32436477&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2331216518812250?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2331216518812250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30482102&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH W Beukes et a

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Salazar JW, Meisel K, Smith ER, Quiggle A, McCoy DB, Amans MR. Depression in patients with tinnitus: a systematic
review. Otolaryngol Head Neck Surg 2019 Jul;161(1):28-35 [FREE Full text] [doi: 10.1177/0194599819835178] [Medline:
30909841]

Trevis KJ, McLachlan NM, Wilson SJ. A systematic review and meta-analysis of psychological functioning in chronic
tinnitus. Clin Psychol Rev 2018 Mar;60:62-86. [doi: 10.1016/j.cpr.2017.12.006] [Medline: 29366511]

Beukes EW, Manchaiah V, Andersson G, Allen PM, Terlizzi PM, Baguley DM. Situationally influenced tinnitus coping
strategies: amixed methods approach. Disabil Rehabil 2018 Dec;40(24):2884-2894. [doi: 10.1080/09638288.2017.1362708]
[Medline: 28793790]

Manchaiah V, Beukes EW, Granberg S, Durisala N, Baguley DM, Allen PM, et a. Problems and life effects experienced
by tinnitus research study volunteers: an exploratory study using the | CF classification. JAm Acad Audiol
2018;29(10):936-947. [doi: 10.3766/jaaa.17094] [Medline: 30479266]

Zenner H, Delb W, Kréner-Herwig B, Jiger B, Peroz |, Hesse G, et al. A multidisciplinary systematic review of the treatment
for chronicidiopathic tinnitus. Eur Arch Otorhinolaryngol 2017 May;274(5):2079-2091. [doi: 10.1007/s00405-016-4401-y]
[Medline: 27995315]

Landry EC, Sandoval XC, Simeone CN, Tidball G, Lea J, Westerberg BD. Systematic review and network meta-analysis
of cognitive and/or behavioral therapies (CBT) for tinnitus. Otol Neurotol 2020 Feb;41(2):153-166. [doi:
10.1097/MA0Q.0000000000002472] [Medline: 31743297]

CimaRFF, Mazurek B, Haider H, KikidisD, LapiraA, NorefiaA, et al. A multidisciplinary European guidelinefor tinnitus:
diagnostics, assessment, and treatment. HNO 2019 Mar;67(Suppl 1):10-42. [doi: 10.1007/s00106-019-0633-7] [Medline:
30847513]

Fuller TE, Haider HF, Kikidis D, Lapira A, Mazurek B, Norena A, et al. Different teams, same conclusions? A systematic
review of existing clinical guidelinesfor the assessment and treatment of tinnitusin adults. Front Psychol 2017;8:206 [FREE
Full text] [doi: 10.3389/fpsyq.2017.00206] [Medline: 28275357]

Tunkel DE, Bauer CA, Sun GH, Rosenfeld RM, Chandrasekhar SS, Cunningham ER, et a. Clinical practice guideline:
tinnitus. Otolaryngol Head Neck Surg 2014 Oct;151(2 Suppl):1-40. [doi: 10.1177/0194599814545325] [Medline: 25273878]
Fuller T, CimaR, Langguth B, Mazurek B, Vlagyen JW, Hoare DJ. Cognitive behavioural therapy for tinnitus. Cochrane
Database Syst Rev 2020 Jan 08;1:CD012614 [FREE Full text] [doi: 10.1002/14651858.CD012614.pub?2] [Medline:
31912887]

Andersson G. Psychological aspects of tinnitus and the application of cognitive-behavioral therapy. Clin Psychol Rev 2002
Sep;22(7):977-990. [doi: 10.1016/50272-7358(01)00124-6] [Medline: 12238249]

Bhatt IM, Lin HW, Bhattacharyya N. Prevalence, severity, exposures, and treatment patterns of tinnitusin the United States.
JAMA Otolaryngol Head Neck Surg 2016 Oct 01;142(10):959-965 [ FREE Full text] [doi: 10.1001/jamaot0.2016.1700]
[Medline: 27441392]

Henry JA, Piskosz M, Norena A, Fournier P. Audiologists and tinnitus. Am J Audiol 2019 Dec 16;28(4):1059-1064. [doi:
10.1044/2019 AJA-19-0070] [Medline: 31689367]

Andersson G, Stromgren T, Strom L, Lyttkens L. Randomized controlled trial of internet-based cognitive behavior therapy
for distress associated with tinnitus. Psychosom Med 2002;64(5):810-816. [doi: 10.1097/01.psy.0000031577.42041.18]
[Medline: 12271112]

Andersson G, Kaldo V. Internet-based cognitive behavioral therapy for tinnitus. J Clin Psychol 2004 Feb;60(2):171-178.
[doi: 10.1002/jclp.10243] [Medline: 14724924]

Jasper K, Weise C, Conrad |, Andersson G, Hiller W, Kleinstduber M. Internet-based guided self-help versus group cognitive
behavioral therapy for chronic tinnitus: a randomized controlled trial. Psychother Psychosom 2014;83(4):234-246. [doi:
10.1159/000360705] [Medline: 24970708]

Abbott M, Kaldo V, Klein B, Austin D, Hamilton C, Piterman L, et al. A cluster randomised trial of an internet-based
intervention program for tinnitus distress in an industrial setting. Cogn Behav Ther 2009;38(3):162-173. [doi:
10.1080/16506070902763174] [Medline: 19675959]

Beukes E, Andersson G, Manchaiah V, Kaldo V. Cognitive Behavioral Therapy for Tinnitus. San Diego, CA: Plural
Publishing; 2021.

Beukes EW, Allen PM, Manchaiah V, Baguley DM, Andersson G. Internet-based intervention for tinnitus: outcome of a
single-group open trial. JAm Acad Audiol 2017 Apr;28(4):340-351. [doi: 10.3766/jaaa.16055] [Medline: 28418328]
Beukes EW, Baguley DM, Allen PM, Manchaiah V, Andersson G. Audiologist-guided internet-based cognitive behavior
therapy for adults with tinnitus in the United Kingdom: arandomized controlled trial. Ear Hear 2018;39(3):423-433. [doi:
10.1097/AUD.0000000000000505] [Medline: 29095725]

Beukes EW, Andersson G, Allen PM, Manchaiah V, Baguley DM. Effectiveness of guided internet-based cognitive
behavioral therapy vs face-to-face clinical care for treatment of tinnitus: arandomized clinical trial. JAMA Otolaryngol
Head Neck Surg 2018 Dec 01;144(12):1126-1133 [FREE Full text] [doi: 10.1001/jamaot0.2018.2238] [Medline: 30286238]
Beukes EW, Allen PM, Baguley DM, Manchaiah V, Andersson G. L ong-term efficacy of audiol ogist-guided internet-based
cognitive behavior therapy for tinnitus. Am J Audiol 2018 Nov 19;27(3S):431-447 [FREE Full text] [doi:

10.1044/2018 AJA-IMIA3-18-0004] [Medline: 30452747)

https://www.jmir.org/2022/2/e27584 JMed Internet Res 2022 | vol. 24 | iss. 2 | e27584 | p. 16

(page number not for citation purposes)


http://europepmc.org/abstract/MED/30909841
http://dx.doi.org/10.1177/0194599819835178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30909841&dopt=Abstract
http://dx.doi.org/10.1016/j.cpr.2017.12.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29366511&dopt=Abstract
http://dx.doi.org/10.1080/09638288.2017.1362708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28793790&dopt=Abstract
http://dx.doi.org/10.3766/jaaa.17094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30479266&dopt=Abstract
http://dx.doi.org/10.1007/s00405-016-4401-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27995315&dopt=Abstract
http://dx.doi.org/10.1097/MAO.0000000000002472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31743297&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
https://doi.org/10.3389/fpsyg.2017.00206
https://doi.org/10.3389/fpsyg.2017.00206
http://dx.doi.org/10.3389/fpsyg.2017.00206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28275357&dopt=Abstract
http://dx.doi.org/10.1177/0194599814545325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25273878&dopt=Abstract
http://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
http://dx.doi.org/10.1016/s0272-7358(01)00124-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12238249&dopt=Abstract
http://europepmc.org/abstract/MED/27441392
http://dx.doi.org/10.1001/jamaoto.2016.1700
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27441392&dopt=Abstract
http://dx.doi.org/10.1044/2019_AJA-19-0070
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31689367&dopt=Abstract
http://dx.doi.org/10.1097/01.psy.0000031577.42041.f8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12271112&dopt=Abstract
http://dx.doi.org/10.1002/jclp.10243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14724924&dopt=Abstract
http://dx.doi.org/10.1159/000360705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24970708&dopt=Abstract
http://dx.doi.org/10.1080/16506070902763174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19675959&dopt=Abstract
http://dx.doi.org/10.3766/jaaa.16055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28418328&dopt=Abstract
http://dx.doi.org/10.1097/AUD.0000000000000505
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29095725&dopt=Abstract
http://europepmc.org/abstract/MED/30286238
http://dx.doi.org/10.1001/jamaoto.2018.2238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30286238&dopt=Abstract
http://europepmc.org/abstract/MED/30452747
http://dx.doi.org/10.1044/2018_AJA-IMIA3-18-0004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30452747&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH W Beukes et a

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

Beukes EW, Manchaiah V, Baguley DM, Allen PM, Andersson G. Process eval uation of internet-based cognitive behavioural
therapy for adults with tinnitus in the context of arandomised control trial. Int J Audiol 2018 Feb;57(2):98-109. [doi:
10.1080/14992027.2017.1384858] [Medline: 28990807]

BeukesEW, Manchaiah V, DaviesAS, Allen PM, Baguley DM, Andersson G. Participants experiences of an internet-based
cognitive behavioural therapy intervention for tinnitus. Int J Audiol 2018 Dec;57(12):947-954. [doi:
10.1080/14992027.2018.1514538] [Medline: 30295113]

Beukes EW, Manchaiah V, Allen PM, Baguley DM, Andersson G. Internet-based interventions for adults with hearing
loss, tinnitus, and vestibular disorders: a systematic review and meta-analysis. Trends Hear 2019;23:2331216519851749
[FREE Full text] [doi: 10.1177/2331216519851749] [Medline: 31328660]

Beukes EW, Fagelson M, Aronson EP, Munoz MF, Andersson G, Manchaiah V. Readability following cultural and linguistic
adaptations of an internet-based intervention for tinnitusfor usein the United States. Am JAudiol 2020 Jun 08;29(2):97-109
[FREE Full text] [doi: 10.1044/2019 AJA-19-00014] [Medline: 32105512]

ManchaiahV, Vlaescu G, Varadargj S, Aronson EP, Fagelson MA, Munoz MF, et a. Features, functionality, and acceptability
of internet-based cognitive behavioral therapy for tinnitus in the United States. Am J Audiol 2020 Sep 03;29(3):476-490
[FREE Full text] [doi: 10.1044/2020 AJA-20-00002] [Medline: 32880499]

Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P, Spiegelhalter D, et al. Framework for design and
evaluation of complex interventions to improve health. Br Med J 2000 Sep 16;321(7262):694-696 [FREE Full text] [doi:
10.1136/bmj.321.7262.694] [Medline; 10987780]

Beukes E, Andersson G, Fagelson M, Manchaiah V. Audiologist-supported internet-based cognitive behavioral therapy
for tinnitus in the United States: a pilot trial. JMed Internet Res 2021;1n Press. [doi: 10.2196/27584]

Jastreboff PJ, Jastreboff MM. Tinnitus Retraining Therapy (TRT) as a method for treatment of tinnitus and hyperacusis
patients. JAm Acad Audiol 2000 Mar;11(3):162-177. [Medline: 10755812]

Henry J, Zaugg T, Myers P, Kendall C. Progressive Tinnitus Management - Clinical Handbook for Audiologists. San Diego,
CA: Plura Pub Inc; 2010:50-97.

Tyler RS, Perreau A, Powers T, Watts A, Owen R, Ji H, et a. Tinnitus sound therapy trial shows effectiveness for those
with tinnitus. JAm Acad Audiol 2020 Jan;31(1):6-16. [doi: 10.3766/jaaa.18027] [Medline: 31210635]

Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
web-based and mobile health interventions. JMed Internet Res 2011;13(4):€126 [FREE Full text] [doi: 10.2196/jmir.1923]
[Medline: 22209829]

Newman CW, Sandridge SA, Bolek L. Development and psychometric adequacy of the screening version of the tinnitus
handicap inventory. Otol Neurotol 2008 Apr;29(3):276-281. [doi: 10.1097/MAQO.0b013e31816569¢4] [Medline: 18277308]
Healthy People 2010. Centersfor Disease Control and Prevention. 2015. URL: https://www.cdc.gov/nchs/healthy people/
hp2010.htm [accessed 2022-01-09]

Manchaiah V, Muiioz MF, Hatfield E, Fagelson MA, Aronson EP, Andersson G, et a. Trandation and adaptation of three
English tinnitus patient-reported outcome measures to Spanish. Int JAudiol 2020 Jul;59(7):513-518 [FREE Full text] [doi:
10.1080/14992027.2020.1717006] [Medline: 31994949]

Faul F, Erdfelder E, Buchner A, Lang A. Statistical power analyses using G* Power 3.1: testsfor correlation and regression
analyses. Behav Res Methods 2009 Nov;41(4):1149-1160. [doi: 10.3758/BRM.41.4.1149] [Medline: 19897823]

Beukes EW, Vlaescu G, Manchaiah V, Baguley DM, Allen PM, Kaldo V, et a. Development and technical functionality
of an Internet-based intervention for tinnitus in the UK. Internet Interv 2016 Nov;6:6-15 [FREE Full text] [doi:
10.1016/j.invent.2016.08.002] [Medline: 30135809]

National assessment of adult literacy. National Center for Education Statistics. 2003. URL: https://nces.ed.gov/naal/ [accessed
2022-01-09]

Meikle MB, Henry JA, Griest SE, Stewart BJ, Abrams HB, McArdle R, et al. The tinnitus functional index: development
of anew clinical measure for chronic, intrusive tinnitus. Ear Hear 2012;33(2):153-176. [doi:
10.1097/AUD.0b013e31822f67c0] [Medline: 22156949]

Henry JA, Griest S, Thielman E, McMillan G, Kaelin C, Carlson KF. Tinnitus Functional Index: devel opment, validation,
outcomes research, and clinical application. Hear Res 2015 Jun 12:58-64. [doi: 10.1016/j.heares.2015.06.004] [Medline:
26074306]

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006 May 22;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

Spitzer RL, Kroenke K, Williams JB. Validation and utility of a self-report version of PRIME-MD: the PHQ primary care
study. Primary Care Evaluation of Mental Disorders. Patient Health Questionnaire. JAm Med Assoc 1999 Nov
10;282(18):1737-1744. [doi: 10.1001/jama.282.18.1737] [Medline: 10568646]

Bastien CH, Vallieres A, Morin CM. Validation of the Insomnia Severity Index as an outcome measure for insomnia
research. Sleep Med 2001 Jul;2(4):297-307. [doi: 10.1016/s1389-9457(00)00065-4] [Medline: 11438246]

Wilson PH, Henry JL. Tinnitus Cognitions Questionnaire: development and psychometric properties of a measure of
dysfunctional cognitions associated with tinnitus. Int Tinnitus J 1998;4(1):23-30. [Medline: 10753381]

https://www.jmir.org/2022/2/e27584 JMed Internet Res 2022 | vol. 24 | iss. 2 | e27584 | p. 17

(page number not for citation purposes)


http://dx.doi.org/10.1080/14992027.2017.1384858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28990807&dopt=Abstract
http://dx.doi.org/10.1080/14992027.2018.1514538
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30295113&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2331216519851749?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2331216519851749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31328660&dopt=Abstract
http://europepmc.org/abstract/MED/32105512
http://dx.doi.org/10.1044/2019_AJA-19-00014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32105512&dopt=Abstract
http://europepmc.org/abstract/MED/32880499
http://dx.doi.org/10.1044/2020_AJA-20-00002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32880499&dopt=Abstract
http://europepmc.org/abstract/MED/10987780
http://dx.doi.org/10.1136/bmj.321.7262.694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10987780&dopt=Abstract
http://dx.doi.org/10.2196/27584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10755812&dopt=Abstract
http://dx.doi.org/10.3766/jaaa.18027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31210635&dopt=Abstract
http://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://dx.doi.org/10.1097/MAO.0b013e31816569c4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18277308&dopt=Abstract
https://www.cdc.gov/nchs/healthy_people/hp2010.htm
https://www.cdc.gov/nchs/healthy_people/hp2010.htm
http://europepmc.org/abstract/MED/31994949
http://dx.doi.org/10.1080/14992027.2020.1717006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31994949&dopt=Abstract
http://dx.doi.org/10.3758/BRM.41.4.1149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19897823&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-7829(16)30027-6
http://dx.doi.org/10.1016/j.invent.2016.08.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30135809&dopt=Abstract
https://nces.ed.gov/naal/
http://dx.doi.org/10.1097/AUD.0b013e31822f67c0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22156949&dopt=Abstract
http://dx.doi.org/10.1016/j.heares.2015.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26074306&dopt=Abstract
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
http://dx.doi.org/10.1001/jama.282.18.1737
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10568646&dopt=Abstract
http://dx.doi.org/10.1016/s1389-9457(00)00065-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11438246&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10753381&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH W Beukes et a

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al. Development and preliminary testing of the new
five-level version of EQ-5D (EQ-5D-5L). Qual Life Res 2011 Dec;20(10):1727-1736 [FREE Full text] [doi:
10.1007/s11136-011-9903-x] [Medline: 21479777]

Henry JA, Griest S, Zaugg TL, Thielman E, Kaelin C, Galvez G, et al. Tinnitus and hearing survey: a screening tool to
differentiate bothersome tinnitus from hearing difficulties. Am J Audiol 2015 Mar;24(1):66-77 [FREE Full text] [doi:
10.1044/2014 AJA-14-0042] [Medline: 25551458]

Thorén ES, Andersson G, Lunner T. The use of research questionnaires with hearing impaired adults: online vs.
paper-and-pencil administration. BMC Ear Nose Throat Disord 2012;12:12 [FREE Full text] [doi: 10.1186/1472-6815-12-12]
[Medline: 23107440]

Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how should multiple imputation be used for handling missing
datain randomised clinical trials - a practical guide with flowcharts. BMC Med Res Methodol 2017 Dec 06;17(1):162
[FREE Full text] [doi: 10.1186/s12874-017-0442-1] [Medline: 29207961]

Madley-Dowd P, Hughes R, Tilling K, Heron J. The proportion of missing data should not be used to guide decisions on
multipleimputation. JClin Epidemiol 2019 Jun;110:63-73 [FREE Full text] [doi: 10.1016/j.jclinepi.2019.02.016] [Medline:
30878639]

Cohen J. A power primer. Psychol Bull 1992 Jul;112(1):155-159. [doi: 10.1037//0033-2909.112.1.155] [Medline: 19565683]
Jacobson NS, Truax P. Clinical significance: a statistical approach to defining meaningful changein psychotherapy research.
J Consult Clin Psychol 1991 Feb;59(1):12-19. [doi: 10.1037//0022-006x.59.1.12] [Medline: 2002127]

Phillips JS, McFerran DJ, Hall DA, Hoare DJ. The natural history of subjective tinnitusin adults: a systematic review and
meta-analysis of no-intervention periodsin controlled trials. Laryngoscope 2018 Jan;128(1):217-227. [doi:
10.1002/lary.26607] [Medline: 28425615]

KadoV, Levin S, Widarsson J, Buhrman M, Larsen H, Andersson G. Internet versus group cognitive-behavioral treatment
of distress associated with tinnitus: a randomized controlled trial. Behav Ther 2008 Dec;39(4):348-359. [doi:
10.1016/j.beth.2007.10.003] [Medline: 19027431]

Weise C, Kleinstduber M, Andersson G. Internet-delivered cognitive-behavior therapy for tinnitus: arandomized controlled
trial. Psychosom Med 2016 May;78(4):501-510. [doi: 10.1097/PSY.0000000000000310] [Medline: 26867083]
Handscomb LE, Hall DA, Shorter GW, Hoare DJ. Positive and negative thinking in tinnitus: factor structure of the Tinnitus
Cognitions Questionnaire. Ear Hear 2017;38(1):126-132 [ FREE Full text] [doi: 10.1097/AUD.0000000000000365] [Medline:
27560491]

ShaM, McAvinchey G, Quiroz R, Moncada J. Successful techniques to recruit Hispanic and Latino research participants.
Surv Pract 2017 Jun 01;10(3):1-9. [doi: 10.29115/sp-2017-0014]

Levkoff S, Sanchez H. Lessons learned about minority recruitment and retention from the Centers on Minority Aging and
Health Promotion. Gerontologist 2003 Feb;43(1):18-26. [doi: 10.1093/geront/43.1.18] [Medline: 12604742]
Staniszewska S, Brett J, Simeral, Seers K, Mockford C, Goodlad S, et al. GRIPP2 reporting checklists: tools to improve
reporting of patient and public involvement in research. Br Med J 2017 Aug 02;358:j3453 [FREE Full text] [doi:
10.1136/bmj.j3453] [Medline: 28768629]

Beukes EW, Baguley DM, Jacquemin L, Lourenco MP, Allen PM, Onozuka J, et al. Changesin tinnitus experiences during
the COVID-19 pandemic. Front Public Health 2020;8:592878 [ FREE Full text] [doi: 10.3389/f pubh.2020.592878] [Medline:
33251179

Abbreviations

CBT: cognitive behavioral therapy

CONSORT-EHEALTH: Consolidated Standards of Reporting Trials of Electronic and Mobile Health Applications
and Online Telehealth

RCT: randomized controlled trial

TFI: Tinnitus Functional Index

THI: Tinnitus Handicap Inventory

THI-S: Tinnitus Handicap Inventory—Screening

TQQ: Tinnitus Qualities Questionnaire

https://www.jmir.org/2022/2/e27584 JMed Internet Res 2022 | vol. 24 | iss. 2 | e27584 | p. 18

(page number not for citation purposes)


http://europepmc.org/abstract/MED/21479777
http://dx.doi.org/10.1007/s11136-011-9903-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21479777&dopt=Abstract
http://europepmc.org/abstract/MED/25551458
http://dx.doi.org/10.1044/2014_AJA-14-0042
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25551458&dopt=Abstract
http://bmcearnosethroatdisord.biomedcentral.com/articles/10.1186/1472-6815-12-12
http://dx.doi.org/10.1186/1472-6815-12-12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23107440&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-017-0442-1
http://dx.doi.org/10.1186/s12874-017-0442-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29207961&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0895-4356(18)30871-0
http://dx.doi.org/10.1016/j.jclinepi.2019.02.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30878639&dopt=Abstract
http://dx.doi.org/10.1037//0033-2909.112.1.155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19565683&dopt=Abstract
http://dx.doi.org/10.1037//0022-006x.59.1.12
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2002127&dopt=Abstract
http://dx.doi.org/10.1002/lary.26607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28425615&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2007.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19027431&dopt=Abstract
http://dx.doi.org/10.1097/PSY.0000000000000310
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26867083&dopt=Abstract
http://europepmc.org/abstract/MED/27560491
http://dx.doi.org/10.1097/AUD.0000000000000365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27560491&dopt=Abstract
http://dx.doi.org/10.29115/sp-2017-0014
http://dx.doi.org/10.1093/geront/43.1.18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12604742&dopt=Abstract
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=28768629
http://dx.doi.org/10.1136/bmj.j3453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28768629&dopt=Abstract
https://doi.org/10.3389/fpubh.2020.592878
http://dx.doi.org/10.3389/fpubh.2020.592878
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33251179&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH W Beukes et a

Edited by R Kukafka, G Eysenbach; submitted 30.01.21; peer-reviewed by M Masalski, L Rusu; comments to author 19.03.21; revised
version received 29.03.21; accepted 05.10.21; published 14.02.22

Please cite as:

W Beukes E, Andersson G, Fagelson M, Manchaiah V

Internet-Based Audiol ogist-Guided Cognitive Behavioral Therapy for Tinnitus: Randomized Controlled Trial
J Med Internet Res 2022;24(2):€27584

URL: https://www.jmir.org/2022/2/e27584

doi: 10.2196/27584

PMID:

©Eldré W Beukes, Gerhard Andersson, Marc Fagelson, Vinaya Manchaiah. Originally published in the Journa of Medical
Internet Research (https://www.jmir.org), 14.02.2022. 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, is properly
cited. The complete bibliographicinformation, alink to theoriginal publication on https://www.jmir.org/, aswell asthis copyright
and license information must be included.

https://www.jmir.org/2022/2/e27584 JMed Internet Res 2022 | vol. 24 | iss. 2 | e27584 | p. 19
(page number not for citation purposes)

RenderX


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=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

