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Abstract

Background: Anxiety and depression impose substantial clinical and economic burdens worldwide, with high prevalence,
impaired functioning, and elevated health care costs. Digital self-help interventions offer scalable and potentially cost-effective
strategies; however, evidence from rigorously controlled economic eval uations remains sparse.

Objective: Thistrial aims to evaluate the effectiveness and cost-effectiveness of 2 Norwegian mental health apps: Tankevirus
(cognitive behavioral therapy—based) and Grubl (metacognitive therapy—based), compared with a digital placebo in reducing
anxiety and depression symptoms, improving health-related quality of life, and generating quality-adjusted life years.

Methods: The Mental Health Intervention With Digital Applications (MIND-APP) trial is a 3-arm randomized controlled trial
(1:1:1 allocation) conducted fully remotely via a bespoke smartphone research platform. A total of 1000 Norwegian residents
aged 16 years or older with mild to moderate symptoms of anxiety and/or depression will be recruited through national digital
outreach. Coprimary outcomes are changes in anxiety (Generalized Anxiety Disorder-7) and depression (Patient Health
Questionnaire-9) scores from baseline to postintervention (2-4 weeks). Secondary outcomes include health-related quality of life
(EQ-5D-5L), quality-adjusted life years accrued over 6 months, functional impairment (Work and Social Adjustment Scale),
health care resource use, and adverse events. Incremental cost-effectiveness ratios for Tankevirus and Grubl relative to placebo
will be estimated from the perspective of public health services.

Results:  Funding was secured in April 2025, with ethical approvals, licensing, and app development planned through 2026.
Recruitment will commence in 2027, with follow-up through 2027 and early 2028. An extension of the timetable has been
approved by the funding agent to allow inclusion of an updated version of the Tankevirus app, which will be ready for testing
around May 2027. Results are expected to be published in autumn 2028 and will provide robust evidence on the clinical and
economic value of scalable app-based interventions for common mental health disorders.

Conclusions: Thistrial will beamong thefirst large-scal e registered reportsto combine rigorous clinical and economic evaluation
of digital mental health interventions. Findingswill inform health policy and resource all ocation by determining whether low-cost,
app-based programs represent cost-effective solutions for reducing the burden of anxiety and depression.

Trial Registration: ClinicalTrials.gov NCT07627204; https.//clinicaltrials.gov/study/NCT07627204

International Registered Report Identifier (IRRID): PRR1-10.2196/84096

(JMIR Res Protoc 2026;15:€84096) doi: 10.2196/84096
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Introduction

Background and Rationale

Mental health disorders represent a growing burden globally
and in Norway, with substantial unmet treatment needs.
App-based self-help interventions offer scalable, low-cost
options for early intervention.

Mental health disorders, particularly anxiety and depression,
represent asignificant global burden with substantial economic
and social consequences. Depression and anxiety are highly
preval ent and disabling, resulting in enormous human suffering
and lost economic output [1]. In Norway specifically, these
disorders affect a considerable portion of the population, with
prevalence rates of 21.5% in women and 11.5% in men for
depression, anxiety, or somatoform disorders[2]. Theincidence
has been rising significantly, increasing from 3.3 to 12.8 per
1000 person-years between 1930 and 1991 [2].

These conditions severely impact work participation, with
mental health problems accounting for 16.8% of all long-term
sick leave incidences and 31.5% of all refunded sick days in
Norway [3]. They arealso robust predictors of disability pension
awards, even when excluding pensions specifically awarded for
mental disorders [4]. However, evidence-based interventions
such as Norway's Prompt Mental Health Care show promise
in improving both symptoms and functional outcomes [5].

The economic and societal costs associated with anxiety and
depression are profound. Direct costs include increased health
care service use, general practitioner consultations, and
expendituresfor medications and therapy. Indirect costsinclude
lost workdays, disability benefits, and decreased work
performance. On aglobal scale, the World Health Organization
(WHO) estimates that mental health disorders accounted for
16% of disability-adjusted life yearsin 2019, with an economic
burden estimated at about US $5 trillion [6], with the majority
of these costs typically associated with anxiety and depression
[7]. The human burden, including reduced quality of life,
increased morbidity, and elevated suicide risk underscores the
urgent need for effective intervention strategies.

Addressing these needs, Norway has prioritized mental health
in its public health agenda, focusing on early intervention,
destigmatization, and equitable access to care [8]. The
development and eval uation of scalable self-help apps have the
potential to offer accessible, tools to ameliorate symptoms or
prevent escal ation into more severe disorders; however, evidence
issparse[9].

Internationally, the United Nations Sustainable Development
Goalsand the WHO Comprehensive Mental Health Action Plan
2013-2030 call for a significant reduction in the burden of
mental health disorders [10]. The emphasis is on integrating
mental health into primary care, investing in research and digital
innovation, and promoting mental health literacy. Both Norway
and the global community recognize that meeting these goals
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requires coordinated action across health systems, communities,
and policy frameworks, with a commitment to improving the
lives of those living with anxiety and depression.

Digital interventions have shown promisein reducing symptoms
of common mental disorders [11], with greater effect sizes
observed in apps applying cognitive behaviora therapy (CBT)
principles. Tankevirusand Grubl (literally trand ated as Thought
Viruses and Overthinking) are 2 widely used Norwegian apps
based on cognitive and metacognitive therapeutic principles,
respectively.

CBT addresses reciprocal relationships between thoughts,
feelings, and behaviors. By identifying and restructuring
maladaptive cognitions, framed as “thought viruses’ in the
Tankevirus app, CBT-based interventions framed as
“psychological vitamins” aim to interrupt the negative cycles
that maintain and escalate anxiety and depression. App-based
CBT delivery has demonstrated effect sizes (Cohen d) of 0.3
to 0.5 on anxiety and depression in meta-analyses, although
evidence quality and effect sizes vary considerably.

Metacognitive therapy (MCT) targets distinct mechanisms
described under the Cognitive Attentional Syndrome:
metacognitive beliefs about the uncontrollability or usefulness
of worry and rumination, and threat monitoring. MCT
techniques, including detached mindfulness and attention
training, aim to reduce perseverative thinking and disrupt
maladaptive attentional strategies, rather than alter specific
thought content. Grubl operationalizes these MCT principles
for app-based self-help. While therapist-delivered MCT has a
strong evidence base, no randomized controlled trials (RCTYS)
have, to our knowledge, evaluated a standalone self-help app
based on MCT.

Based on self-reporting from users of Tankevirus and Grubl,
more than 70% of users show improvements in anxiety,
depression, somatic symptoms, and health-related quality of
life (HRQoL) after 1 month. However, the extent to which this
improvement can be attributed to the apps remains uncertain in
the absence of a suitable control. This study addresses this
evidence gap by evaluating these apps using a blinded RCT
design.

A key methodological challengein digital menta health research
isthe absence of credible control conditions. Without amatched
control, symptom improvements cannot be attributed to specific
therapeutic content rather than nonspecific factors such as
self-monitoring, expectancy of benefit, digital engagement, or
natural fluctuation. A “digital placebo,” an app matching
structural features of the active interventions such as duration,
format, push notifications, and daily content while delivering
content without known therapeutic mechanisms, provides the
rigorous comparator that prior evaluations of Tankevirus and
Grubl have lacked.

A waitlist-based comparator was considered but will not be
used, asthereisindication that being assigned to awaitlist has
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been found to potentially function asanocebo[12]. Of particular
concern with the provision of digital self-help appsis the lack
of a plausible reason for why participants should be assigned
to a waitlist beyond a wish to capture a baseline, as capacity
limitations are unlikely with such apps.

Despite the high prevalence and economic burden of anxiety
and depression, evidence on the cost-effectiveness of digital
self-help interventions remains sparse. A cost-effectiveness
analysis requires standardized health outcome measurement
(here: quality-adjusted life years [QALYs] from EQ-5D-5L)
combined with resource use data. App-based interventions have
low marginal delivery costs, creating conditions potentially
favorable for cost-effectiveness relative to therapist-delivered
care when delivered at scale. However, rigorous economic
evaluations of mental health apps in controlled trials remain
rare.

Both Tankevirus and Grubl are widely used in Norway but
address anxiety and depression through distinct therapeutic
frameworks, CBT and MCT, respectively. Including both in a
single trial enables independent evaluation of each against a
matched digital placebo, providing the first placebo-controlled
evidence for either app. The trial is designed and powered for
separate formal statistical comparison between Tankevirus and
placebo and between Grubl and placebo, but not for a
comparison between Tankevirus and Grubl. Determining the
required power for a direct comparison of the 2 apps would
require assumptions regarding their relative efficacy, which we
do not presently have. Thetrial design maximizes the practical
and policy-relevant output from asingle trial.

Objectives and Hypotheses

Primary objective: to evaluate the effectiveness of Tankevirus
and Grubl in reducing symptoms of anxiety compared with a
digital placebo condition following intervention completion (14
days to 4 weeks posthaseline, depending on app use and
response delays).

Secondary objectives include evaluating the effectiveness of
Tankevirus and Grubl in reducing symptoms of depression
compared with adigital placebo condition following treatment
completion (approximately 4 weeks); efficacy in reducing
anxiety and depression symptoms at 3- and 6-month follow up;
improving HRQoL between baseline and treatment completion,
3 months, and 6 months; providing greater accrual of QALY's
than placebo between baseline and treatment completion,
3-month follow up, and 6-month follow-up; and being
cost-effective in terms of incremental cost-effectiveness ratio
(ICER) compared with the placebo condition when accounting
for the cost of the apps and costs related to health care resource
use during the trial observation period.

The primary hypothesisisthat use of Tankevirus or Grubl will
result in agreater reduction in symptoms of anxiety as measured
using Generalized Anxiety Disorder-7 (GAD-7) and depression
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asmeasured using Patient Health Questionnaire-9 (PHQ-9) than
adigital placebo condition. We a so hypothesize that Tankevirus
and Grubl will provide greater improvement in HRQoL, greater
accrual of QALYs, and a favorable ICER over placebo when
accounting for the cost of the apps and self-reported health care
resource use.

Methods

Standard Protocol 1tems

Thisprotocol is designed to comply with the SPIRIT (Standard
Protocol Items. Recommendations for Interventional Trials)
2025 guidelines. The development of this protocol has been
inspired by protocolsfor previously conducted RCTsfor mobile
phone apps targeting mental health issues, in particular the
Healthy Campus Tria covering an RCT for CBT apps promoting
mental health in university students[13] and the DEFINE trial
covering use of a CBT-based app to dleviate the symptom
burden related to tinnitus [14], in which part of the study team
wasinvolved. Thecompleted SPIRIT 2025 checklist isavailable
in Multimedia Appendix 1.

Aim, Design, and Setting of the Study

The Mental Health Intervention With Digital Applications
(MIND-APP) is an open-label, prospective parallel-design,
randomized controlled clinical trial. The trial is designed to
evaluate the effectiveness and cost-effectiveness of the
Tankevirus and Grubl self-help mobile phone apps compared
with a vehicle control app in patients aged 16 years or older
with mild to moderate anxiety and/or depression. MIND-APP
isto be entirely remotely delivered via a bespoke research app
made available on the Apple Store for iOS devices and the Play
Storefor Android devices. Potential participantswill berecruited
through social media and through mental health patient
organizations, with linksto atrial web page and the MIND-APP
RCT application. Following registration and explicit informed
consent, potential participants are administered a screening
guestionnaire to determine whether they have mild to moderate
anxiety and/or depression. With this approach, the trial aimsto
achieve a wide coverage of the Norwegian general population
with mild to moderate anxiety and/or depression.

The trial is registered at ClinicalTrials.gov (NCT07627204).
This manuscript describes protocol version 1.0, dated April 10,
2026. Reporting of the protocol is according to SPIRIT
guidelines.

Inclusion and Exclusion Criteria

The target population comprises Norwegian-speaking adults or
adolescents aged 16 years or older who experience mild to
moderately severe symptoms of anxiety and/or depression and
are seeking digital mental health support. Eligible participants

must not have previously used Grubl or Tankevirus. Inclusion
and exclusion criteria are provided in Textbox 1.
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Textbox 1. Inclusion and exclusion criteria.
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Inclusion criteria

« Adults and adolescents aged 16 years or older (16 is the minimum age of consent without parental approval for participation in research in
Norway. Inclusion of individuals aged younger than 18 years will be highlighted in the ethical review.)

« Residingin Norway

«  Accessto acompatible smartphone (iOS or Android)

«  Reporting mild to moderately severe symptoms of anxiety and/or depression (Patient Health Questionnaire-9 [PHQ-9] score=5 and/or Generalized

Anxiety Disorder-7 [GAD-7] =5)

« Ableto read Norwegian and use Norwegian to a sufficient level

«  Ableand willing to provide consent for the study prior to participation

Exclusion criteria (based on self-reporting)
o PHQ-9 score =20 (severe depression)

« Activesuicidal ideation (PHQ-9 item 9 score >2)

« Have ever required hospitalization for mental illness or are currently taking antipsychotic or other psychotropic medications

«  Current engagement in psychological treatment
«  Report having used Tankevirus or Grubl appsin the past

Recruitment

Participants will be provided with a link to a trial website
containing information on the objective and structure of the
trial, as well as the planned compensation for participation.
They will aso be provided with linksto the MIND-APP appin
the Google Play Store and iOS App Store.

Platforms for outreach include

«  Social media advertising (Facebook, Instagram, and other
platforms)

«  University student health services

«  Primary care clinics (informational materials only)

https://www.researchprotocol s.org/2026/1/e84096

In primary care settings, informational posters and flyers will
be placed in waiting rooms to direct self-referring patients to
the trial website; no active general practitioner screening or
referral isinvolved.

+ Menta health advocacy organizations
«  Patient community advertising

Randomization and Blinding

Following registration and completion of the screening
guestionnaires, eligible participants are automaticaly
randomized within the MIND-APP app. Table 1 outlines the
time points of enrollment, interventions, and assessments.
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Table 1. MIND-APP trial schedule of enrollment, interventions, and assessments.

Time point Study period

Postintervention follow-up? (approximately 4

Enroliment (TO) weeks) 3 months 6 months

Administrative procedures

Eligibility screening

Informed consent O

Treatment allocation O

Compensation/voucher d O
Interventions

Tankevirus O

Grubl

Placebo O O
Assessments

PH Q-Qb O O O O

GAD-7° 0 O O O

EQ-5D-5L O O O 0

WwsAasd O O O 0

CsQ-8° O

susf a

Co-treatment check O

Resource use d d

8Postintervention follow-up was completed after program completion or after a maximum of 4 weeks.

PPHQ-9: Patient Health Questionnaire-9.
CGAD-7: Generalized Anxiety Disorder-7.
dWSAS: Work and Socidl Adjustment Scale.
€CSQ-8: Client Satisfaction Questionnaire-8.
fSus: system Usability Scale.

Participants will be randomized in a 1:1:1 ratio to Tankevirus,
Grubl, or the placebo app. The app backend will automatically
handle randomization, which, following a burn-in of 100
participants, will be conducted using covariate-adaptive
minimization with a biased coin [15].

Stratification factors are sex, age group (18-30 years, 31-50
years, and =51 years), and baseline severity (above/below
GAD-7 score 10 or PHQ-9 score 10).

Allocation concealment is maintained by the centralized
MIND-APP RCT platform, which stores arm assignmentsin a
database partition inaccessible to study team members prior to
data lock. Analyst blinding is maintained by removing arm
identifiers from the analysis dataset until all primary end point
analyses are locked; unblinding is performed by the platform
administrator upon confirmation of analytical lock.

Following randomization, no attempts will be made to mask
the allocated app from the participants: Tankevirus and Grubl
are both branded and have distinct visual styles. However,
participants will not be provided with information on which
options they were not randomized to.

https://www.researchprotocol s.org/2026/1/e84096

All recorded datawill be stored in away allowing the research
team to be blinded to which alocation number istied to which
appl until all comparative analyses have been concluded; the
key will only be revealed once the full research team agrees
that the protocolized analyses are compl ete.

An automatic audit trail is maintained for all data access and
modifications within the trial database, as required by good
clinical practice.

The study will follow afully remote design, with all procedures
conducted via smartphone (initial information through the
website can be accessed in any web browser). Allocation will
be blinded to researchers and statisticians. Participants will be
aware of their assigned app but will not be informed about the
contents of the alternative arms.

Interventions

Overview

No medication is administered within the study, nor are any
medications prohibited.
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Participants are a so prohibited from using other self-help mental
health smartphone apps during the 4-week intervention period.
Adherence to this rule will be assessed at each follow-up time
point via a dedicated question in the app. Concomitant
psychological therapy is prohibited during the 4-week
intervention period but is permitted during the 3- and 6-month
follow-up phases; itsusewill berecorded asapotential covariate
in sensitivity analyses.

Tankevirus and Grubl are 2 structurally similar self-help apps
with different visual design, different lengths, and different
contents. Shared characteristics include:

«  Onboarding with baseline measurement of mental health
with feedback

«  Psychoeducational videos

« A set of shorter videos and tasks delivered 1 each day
following the introductory videos

« Menta health measurement following completion, with
feedback on self-reported change

« Long-term follow-up measurement at 3 and 6 months

- Automatic reminders (daily push notifications)

«  Program progress tracking

« Optionsto rewatch elements of particular interest

The regular versions of Tankevirus and Grubl use a set of
standardized questionnaires used to track mental health,
specifically the Patient Health Questionnaire-4 (PHQ-4)

Figure 1. Tankevirus flow and screenshots (in Norwegian).

Fire steg til

En geyal vri p&
e, i mindre bekymring

kognitiv terapi

Boost ditt psykologiske
immunforsvar pd tre uker! 7%

,,.,,_{;6 B

200 000+
e Du begynner med en enkel test
av ditt psykologiske
immunforsvar

2av3
Doclever bac

A new version of the Tankevirus app is under development and
will be ready for deployment in late 2026. This RCT will use
the new version of the app, which is expected to replace the
existing one subsequent to the trial. The duration of the new
verson will be approximately 14 days and include
improvements to videos, tasks, and display elements based on
user feedback and research received after the development of
the first version of the app.

Grubl

Grubl is a 12-day app-based self-help intervention based on
MCT. It was developed in collaboration with general

https://www.researchprotocol s.org/2026/1/e84096
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inventory, which comprises 2 questions from the PHQ-9,
covering depression, and 2 questions from the GAD-7, covering
anxiety; the Somatic Symptom Scale 8-item (SSS-8); and a
visual analogue scale inspired by the one used in the EQ-5D
family of instruments. Inthe MIND-APP implementation, these
are substituted by the longer PHQ-9 and GAD-7 instruments,
and the full EQ-5D-5L.

The placebo condition will be designed to mimic these structural
elements, with the exception of the content elements, as
described below

Tankevirus

Tankevirus is a novel take on CBT that |leverages accessible
metaphors to explain how resilience can be built by addressing
essential needs such as sleep (the psychological immune
system), recognizing negative thought patterns (thought viruses),
and developing healthier coping mechanisms (psychological
vitamins).The metaphors are designed to help users identify
and restructure maladaptive thought patterns in a way that is
engaging and easy to understand, particularly for individuals
with low health literacy or high psychological distress.
Tankevirus targets mild to moderate anxiety and depressive
symptoms and has been widely disseminated in Norway, with
approximately 4% of the population having used the current
version of the app. The app features psychoeducational and
skill-building videos. Figure 1 displays screenshots of the app
as displayed in the Play Store (in Norwegian).

Se den geye Ny dag, Test deg selv
programserien nytt tips! iappen
Her laerer du om hvordan tre wker far du nyttige tips som 10g 3o om de psykologiske
tankevirus pavirker oss i hjelper mot tonkevirus vitaminene har hjulpet
hverdagen eller ikke
[A— Né begyrner vit =
B B

practitionersin Norway to meet the needs of patients presenting
with excessive worry and rumination, issues estimated to
account for around 20% of primary care consultations. Grubl
targets users experiencing elevated stress and somatic symptoms,
often linked to persistent rumination and worrying. The
intervention provides psychoeducation on the mental and
physica impact of overthinking and focuses on detached
mindfulness, attention training techniques, and challenging
metacognitions about worry and rumination. Figure 2 displays
screenshots of the app as displayed in the Play Store (in
Norwegian).
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Figure 2. Grubl flow and screenshots (in Norwegian).
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Placebo Condition

To enable valid comparison between groups, a digital control
condition will be developed. The control condition will be
designed to fulfill the following criteria:

«  Minimize danger of harm to users

«  App contents should convey no or minimal potential benefit
in terms of aleviation of symptoms of anxiety and
depression

+ Have face validity to provide similar levels of user
expectancy regarding potential efficacy to the active
treatment arms

«  Similar levels of user engagement and retention in order to
limit dropout and preserve statistical power

The control app will closely mirror the active interventions
(Tankevirus and Grubl) in al nonspecific aspects of delivery
and user experience. Specificaly, the following features will
be matched: duration, push notification frequency, visual design
and navigation, daily content format, progress tracking
mechanisms (eg, session counters or progress bars), interface
feedback (eg, simple acknowledgements of completion), and
assessment schedule and format. Onboarding, consent
procedures, and in-app interactions will also be aligned across
arms. This design ensures that any observed differences in
outcomes are unlikely to be attributable to expectancy bias,
delivery format, user experience, or perceived program structure.

https://www.researchprotocol s.org/2026/1/e84096
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}

.

We explicitly intend to err on the side of potentially providing
acontrol condition involving some minimum level of treatment
effect if that isrequired to achieve the other goals. Thisimplies
that the “placebo” condition may not reflect ideal placebo but
rather an intervention with no or limited intended treatment
effect. This deviation from an idea placebo will bias
comparative effectiveness results against the active treatments,
which is a conservative approach.

Mér grubler du mest?

DEERY - |
0g finalistene ef...

The content of the placebo app will be short introductory videos
followed by daly exercises in the form of small
concentration/attention games. The introductory videos will
explain that attention training has been demonstrated to
ameliorate anxiety and depression (eg, theliterature on Attention
Training Technique [16-18]) and that the intervention consists
of small attention/concentration gamesthat should be completed
in a few minutes each day. A mock-up of one such game is
givenin Figure 3. While research suggeststhat attention training
is indeed helpful in reducing symptoms of anxiety and/or
depression, the games and the volumes of training provided are
unlikely to convey any meaningful therapeutic effect. As such,
thisis a sham intervention, ideally with sufficient face validity
to be convincing to participants. Importantly, spending a few
minutes daily over a couple of weeks completing these
attention/concentration games is considered harmless to study
participants.
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Figure 3. Example of attention task in placebo arm.

Numbers briefly visible
(eg, 0.5 seconds)

Rand et al

Participant asked to click
circles inright order

Length of visible time window, number, and
placement of circles varied between games

Prior to full rollout, the control app will be pilot-tested to assess
perceived credibility and engagement, and to confirm the
absence of symptom change in small-scale user samples.

A detailed description of the control condition will be devel oped
and included in Multimedia Appendix 2 (currently a
placeholder) and will be finalized and dated prior to initiation
of data collection.

Participants in the control group will be offered access to the
active apps when the study is completed and data collection has
been closed.

Assessments

All  clinicd questionnaires will be administered at
screening/baseline, at intervention completion (4 weeks), 3
months, and 6 months.

Inclusion of all measures is conditional on approval and/or
licensing for the intended purpose.

Outcome Measurement | nstruments

The GAD-7 isa7-item self-report scale devel oped to assessthe
severity of generalized anxiety disorder symptoms [19]. It is
widely used as a brief screening and outcome measure for
anxiety in clinical practice and research [20,21]. Measured at

https://www.researchprotocols.org/2026/1/e84096
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baseline, postintervention, and at 3- and 6-month follow-up.
Items are scored O to 3 (total score O to 21). Cutoffs: 5 (mild),
10 (moderate), and 15 (severe). Excellent reliability (Cronbach
0=0.92).

The PHQ-9isa9-item salf-report instrument designed to assess
depressive symptom severity based on DSM-IV (Diagnostic
and Statistical Manual of Mental Disorders [Fourth Edition])
criteria[22]. Itisacommonly used tool for depression screening
and monitoring treatment outcomes in research and practice
[23,24]. Items are scored O to 3 (total score O to 27). Cutoffs: 5
(mild), 10 (moderate), 15 (moderately severe), and 20 (severe).
Measured at baseline, postintervention, and at 3- and 6-month
follow-up.

The EQ-5D-5L, developed by the EuroQol Group [25], measures
HRQoL across 5 domains (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression) with 5 severity levels.
It is extensively used in clinical trials, health economics, and
QALY calculations [26]. The Norwegian EQ-5D-5L tariff will
be used. Delta QALY s will be calculated using interpolation
over the 6-month observation period. The EQ visual analog
scale (EQ-VAS; 0-100) captures self-rated health. Utility values
for QALY calculation will use the Norwegian EQ-5D-5L value
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set [27]. Measured at baseline, postintervention, and at 3- and
6-month follow-up.

The Work and Social Adjustment Scale (WSAS) is a 5-item
self-report scale developed to measure functional impairment
attributable to a specific heath problem across work, home
management, social and private leisure activities, and
relationships[28]. It isfrequently used to quantify disability in
mental health research and evaluate treatment impact. Scores
range from O to 40; higher scores indicate greater impairment.
A score >20 indicates moderately severe or worse impairment.
Measured at baseline, postintervention, and at 3- and 6-month
follow-up.

The Client Satisfaction Questionnaire-8 (CSQ-8) is an 8-item
self-report tool ng client satisfaction with health and
mental health services. Itiswidely applied in service evaluation
and clinical trialsto measure acceptability and perceived benefit
of interventions[29]. Administered at postintervention follow-up
only.

The System Usability Scale (SUS) [30] isa10-item Likert-scale
guestionnaire providing composite app usability score (0-100).
The SUS has become an industry standard for app assessment
[31]. Administered at postintervention follow-up only.

Primary Outcomes

The co-primary outcomes in the tria are (1) the difference in
the GAD-7 score for anxiety symptoms between baseline and
postintervention for participants with mild to moderately severe
self-reported problems with anxiety at baseline (GAD-7 score
>5), and the difference in the PHQ-9 score for symptoms of
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depression between baseline and postintervention for
participants with mild to moderately severe self-reported
problems with depression at baseline (PHQ-9 score =5).

Secondary Outcomes

The secondary outcomes are (1) change in anxiety symptoms
measured by the GAD-7 between baseline and 3 months and 6
months in participants reporting problems at baseline (GAD-7
> 5), (2) changein levels of depressive symptoms as measured
using the PHQ-9 for between baseline and 3 months and 6
monthsin patients reporting problems at baseline (PHQ-9 = 5),
and (3) QALY accrua as measured using the EQ-5D-5L, and
(4) change in functional impairment as measured using the
WSAS.

Other Assessments

Other assessments include (1) client satisfaction following
completion of the app using the CSQ-8 at postintervention
(tertiary outcome); (2) the SUS (tertiary outcome); (3) app
engagement metrics (sessions completed, time spent, features
used; automatically recorded; tertiary outcome); (4) self-reported
use of health services (for use in calculation of costs and as a
tertiary outcome); and (5) use of concurrent psychological
treatments assessed at each follow-up time point with type and
frequency of any concurrent treatment recorded and included
as covariates in sensitivity analyses.

Participant Pathway

The participant pathway is summarized in Figure 4. Potential
participants will be guided to atrial website or directly to the
iOS/Android MIND-APP app.
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Figure 4. Flowchart showing the patient pathway from recruitment to final follow-up. All timings are measured from the timing of the first “dose,”
that is, the first main video of the Tankevirus and Grubl arms or the first main element of the placebo arm. GAD-7: Generalized Anxiety Disorder-7;

PHQ-9: Patient Health Questionnaire-9.

Recruitment
Social media, patient communities

¥

Informed consent and registration

Potential participants directed totrial website or directly to app. Participants are provided
with information and askedto register name and phone number to indicate informed consent.

¥

Screening and baseline assessment
Questionnaires: Demographics, previous experience with self-help applications for mental
health, PHQ-9, GAD-7, past and current mental health and mental health care, EQ-5D-5L.
Exclusion of ineligible individuals.

¥

Randomization

1:1:1
Tankevirus | | Grubl! | | Placebo-app
Treatment phase
Tankevirus Grubl! Placebo-app

21 days minimum 13 days minimum 13 days minimum

¥

Post-intervention follow-up (at completion or a maximum of 4 weeks)
Allclinical questionnaires
SUs
Resource use
C o-occuming treatment

¥

3 month follow-up
Allclinical questionnaires
Resource use
C o-occuming treatment

¥

6 month follow-up
Allclinical questionnaires
Resource use
C o-occuming treatment

¥

End of trial
Completing participants are provided with a gift card
Participants inthe placebo-app are offered the opportunity to move to Tankevirus or Grubl!

Once MIND-APPisinstalled, participantswill be asked to read
the provided tria information, after which they will be asked
to provide consent by providing their name, age, and phone
number. To complete registration, they will be sent an SMS
text message with a 1-time code that they enter in the app. As
described in the section “Data Management and Protection,”
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the name and phone number will be stored separately from all
other trial data and will be used for the following purposes:

« Toascertain that al participants are real persons
« To verify identity and prevent duplicate registrations

Participants provide their full name and mobile phone number
during the registration process. Thisinformation istransmitted
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viaHTTPS through the encrypted app backend and stored in a
separate database from all trial data. It isused solely for identity
verification and compliance with accounting regulations for
voucher distribution and is deleted upon completion of data
collection.

Participants may request withdrawal and deletion of their data
at any point up to the formal end of the trial. After this point,
data will have been deidentified and merged into the locked
analysis dataset; individual-level deletion will no longer be
possible.

The formal end of the trial is defined as the date of the last
participant’s last data capture (6-month follow-up assessment).

Following data collection cutoff, al participants are offered
accessto the 2 active intervention apps (Tankevirus and Grubl).

Financial compensation consists of NOK 500 (approximately
US $50), to be provided either as a one-off upon completion of
the 6-month follow up or in 2 tranches of NOK 250
(approximately US $25) at completion of the primary follow-up
and the 6-month follow-up. As financial compensation can
function as a disincentive for some potential participants, all
participants will be offered the option to donate to a set of
charitable causes as an alternative to receiving gift cards. For
participants eligible to receive compensation in the form of gift
card vouchers, the name and phone number will be transferred
to the Akershus University accounting department to comply
with accounting regulations.

A temporary key will be used to tie participant trial datato the
name and phone number to allow provision of gift cards at the
end of thetrial. Thislink will be deleted as soon asthe gift cards
have been issued and the trial is completed or as soon as the
potential participant isidentified asineligible.

Participants will be informed that they have the option to
withdraw from the trial and request deletion of any registered
data up until the first event resulting in deletion of the link
between the registered phone number and the corresponding
trial data, which will occur once they have completed the
6-month follow-up or once 7 months have elapsed since the
first use of the app.

Screening and Baseline Assessment

Following registration and informed consent, potential
participants are issued a set of screening questionnaires.

Demographics

Demographics include: current country of residence, age, sex,
and highest attained educational level using the categories used
by Statistics Norway. Participants will be excluded if they do

not indicate that they live in Norway or if they indicate an age
<16 years.

Previous Use of Self-Help Appsfor Mental Health

A list of mobile phone—based self-help apps available for use
in Norway will be provided along with instructions to check
any that have been used in the past. A tentativelist can befound
in Multimedia Appendix 3, which will be updated shortly prior
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to recruitment. Participants will be excluded if they indicate
that they have previously used Tankevirus or Grubl.

Current Level of Anxiety and Depression

Current level of anxiety and depression will be measured using
the GAD-7 and the PHQ-9. Participantswill be excluded if they
report a total PHQ-9 score =20, indicating severe depression;
if they report a score =2 on PHQ-9 item 9, indicating active
suicidal ideation; or if they report a total score <4 on both
GAD-7 and PHQ-9, indicating that they do not have at least
mild levels of either anxiety or depression.

QuestionsRegarding Current and Past Health CareUse
for Mental Health |ssues

Participants will be asked whether they have at any point in the
past required mental health care of different types, and will be
asked to check any in alist of different types of health services
they have used in the past, including follow-up from genera
practitioner; having seen a psychologist or psychiatrist; and
having required hospitalization.

Participants will be asked whether they currently receive any
mental health support and will be asked to check any that are
relevant from alist. Participantswill be excluded if they indicate
that they are currently being treated for mental health issues or
if they indicatethat they have previoudly required hospitalization
for mental health issues.

Excluded individuals will be thanked for their interest and
informed of the reason for exclusion. Participants indicating
severe depression (PHQ-9 >20) or responding with a score of
>2 on PHQ-9 item 9, suggesting suicidal ideation, will also be
provided with information on where they can seek help. Draft
information to be provided isavailablein Multimedia Appendix
4. Individual s excluded based on other criteriawill be provided
with links to public information on mental health and links to
theregular Tankevirus and Grubl apps. All excluded individuals
will beinformed that all theinformation provided will be deleted
once recruitment is complete.

Given the financial incentive provided, there is a risk of
individual s attempting duplicate participation. While this cannot
fully be ruled out, the risk is limited by use of phone number
and full name at registration.

Eligible participants will be asked to complete remaining
baseline questionnaires before randomization.

Participants are informed that they will have the option to move
on to another treatment option following closure of the data
collection.

Randomization

Participantsare randomizedinal:1:1 ratio to Tankevirus, Grubl,
or the placebo condition.

Treatment Phase

Participants follow the Tankevirus, Grubl, or placebo app for
the full duration, with automatic reminders in the form of
notifications.
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Postintervention Follow-Up

Upon compl etion of the last program element or after 4 weeks,
participants will be invited to respond to the postintervention
follow-up. This comprises al clinical questionnaires (PHQ-9,
GAD-7, EQ-5D-5L, and WSAS), retrospective health care
resource use over thelast 4 weeks, questions about co-occurring
treatment, SUS, and the CSQ-8.

Participants who have not submitted any outcome assessment
within 2 weeks of the scheduled assessment date, despite
automated push notification reminders, will be considered lost
to follow-up for that time point. This rule applies at
postintervention and at 3- and 6-month follow-up.

3-Month Follow-Up

Participants are administered all clinical questionnaires (PHQ-9,
GAD-7, EQ-5D-5L, and WSAS), retrospective health care
resource use since the postintervention follow up, and questions
about co-occurring treatment.

6-Month Follow-Up

Participantsare administered all clinical questionnaires (PHQ-9,
GAD-7, EQ-5D-5L, and WSAS), retrospective health care
resource use since the 3-month follow-up, and questions about
co-occurring treatment.

End of Trial

Completing participants are provided with an electronic gift
card voucher valued at NOK 500 (approximately US $50). This
is tentative; another option is to provide each participant with
2 gift cards valued at NOK 250 (approximately US $25); 1
following completion of the postintervention follow-up, and 1
following the 6-month follow-up. The completion criterion here
is exclusively linked to response to questionnaires and not to
the use or completion of app content.

Safety Considerations

Useof MIND-APPisconsidered safefor users. Tankevirusand
Grubl provide videos with psychoeducational contents, and the
placebo app will include a set of short attention/concentration
games to be done in a few minutes each day. Identifiable
information is stored separately from recorded trial data
However, we cannot conclusively exclude the possibility that
study participants experience discomfort while using the apps.

Whilethe intervention typeinvolved in MIND-APP isunlikely
to be associated with most types of adverse events, monitoring
is conducted as per clinical RCT conventions.

Adverse events are defined as any untoward medical occurrence
in a participant to whom a medicinal intervention has been
administered, including occurrences that are not necessarily
caused by or related to that product. Serious adverse events are
defined as any untoward medical occurrence that: results in
death, is life-threatening, requires inpatient hospitalization or
prolongation of existing hospitalization, resultsin persistent or
significant disability/incapacity, or consists of a congenital
anomaly or birth defect. The term “life-threatening” in the
definition of “serious’ refersto an event in which the participant
was at risk of death at the time of the event; it does not refer to
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an event that hypothetically might have caused death if it were
more severe.

Other “important medical events’ may also be considered a
serious adverse event when, based on appropriate medical
judgement, the event may jeopardize the participant and may
require medical or surgical intervention to prevent one of the
outcomes listed above.

Participants may report potential adverse eventsviaadedicated
menu option in the app or by contacting the trial team directly
by phone or email. Adverse events will be collected
systematically from randomization through the 6-month
follow-up assessment.

While unlikely for most users, repeated self-monitoring or
exposure to sensitive psychoeducational topics might prompt
distress, anxiety, sadness, or increased rumination in some
participants.

Self-monitoring could lead to heightened symptom awareness,
possibly resulting in perceived or actual increasesin distress.

Frustration, confusion, or distress could result from app
malfunctions, usability challenges, or notification fatigue.

Worsened symptoms will be captured by the recording of
symptoms in the trial. In addition, a menu item not present in
the regular Tankevirus and Grubl apps will be provided,
allowing users to report any discomfort and to optionally
complete PHQ-9 and GAD-7 to report their current mental
health. Users indicating severe depression (PHQ-9 score >20)
or reporting score =2 on item 9 of PHQ-9, suggesting suicidal
ideation, will be provided with information on where they can
seek help (Multimedia Appendix 4).

Therelationship of each adverse event to the intervention must
be determined by a qualified individual according to the
following definitions:

« Unrelated: where an event is not considered to be related
to the intervention.

- Possibly: although arelationship to theintervention cannot
be completely ruled out, the nature of the event, the
underlying disease, concomitant medication, or temporal
relationship make other explanations possible.

«  Probably: the temporal relationship and absence of amore
likely explanation suggest the event could be related to the
intervention.

- Definitely: the known effects of the intervention, its
therapeutics class, or findings from challengetesting suggest
that the intervention is the most likely cause.

All adverse events (serious adverse events) labeled possibly,
probably, or definitely will be considered related to the
intervention.

We do not anticipate that the study interventions (Tankevirus,
Grubl, or the placebo app) should result in any adverse events
but this section isincluded in case such events are reported so
that they can be considered for causal links to the study. Only
adverse events that are clinically judged by the research site
monitoring board as being caused by the trial intervention will
be reported in accordance with Akershus University Hospital
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guidelines. Participantswill be asked at follow-up whether they
have experienced any side effects or medical events while
participating in the MIND-APP trial by way of a reporting
option in the app. Participants may also report potential serious
adverse eventsviaphone or email correspondence with thetrial
team.

We do not anticipate any serious adverse events due to the
digital interventions or data collection.

Sample Size Calculation

Sample size cal cul ation assumptionswere based on sel f-reported
data from the Tankevirus app in Norway combined with
information from 2 meta-analyses of mobile apps for mental
health [11,32]. The 2 meta-analyses both indicate high
variability bothin quality of evidence and estimated effect sizes.
Assuming low to moderate effects, we assumed Cohend of 0.3.
For a single outcome, targeting 80% power and a critical a of
.05, regular power analysesindicate aneed for 176 participants
in each study arm. However, the coprimary end points of the
trial and expected correlation between the GAD-7 and the
PHQ-9 imply reduced power.

To better reflect these factors, we built aMonte Carlo simulation
based on recorded responses to the PHQ-4, which comprises 2
questions from the GAD-7 and 2 questions from the PHQ-9
collected from the existing Tankevirus app. We assume a
correlation of approximately 0.7 between the PHQ-9 and the
GAD-7. Assuming adistribution of responses taken from these
self-report data, targeting 80% power, with acritical a=.05, the
analyses suggested that 300 participants per arm are required
for comparisons between each active arm and the placebo
condition, given the coprimary end points and the observed
proportions having problems with either anxiety or depression
but not both.

The tria is powered for separate comparison of each app to
placebo, but is not powered to allow meaningful comparison
of the outcomes between Tankevirusand Grubl. The recruitment
target is 1000 participants to account for attrition.

Data Management and Protection

All trial datawill be collected viathe MIND-APP framework.
The database server will be behind a virtual private network
with afirewall, requiring acombination of username, password,
and certificate for access. Accessto the database system further
requires ausername and password. An automatic audit trail will
log all data access.

Directly identifiable information, including name and phone
number, will be recorded at theinformed consent stage and will
be stored separately from the trial data, encrypted, and stored
on serverscompliant with Norwegian data protection regul ations
(GDPR [General Data Protection Regulation] and Norwegian
Personal Data Act). Identifiable information will be required
for 2 primary purposes:

« Toascertain that all participants are real persons
« To reduce therisk of repeat registrations, both for eligible
and ineligible individuals
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For participants eligible to receive compensation in the form of
gift card vouchers, the name and phone number will be retained
to comply with accounting regulations.

Thelink between the directly identifiable information and trial
data will be deleted upon completion of data collection and
prior to analysis.

Anonymized data will be retained indefinitely for research
purposes.

Study materials and essential documents (trial master file,
analysis datasets, and regulatory correspondence) will be
archived by Akershus University Hospital for a minimum of
10 years following trial completion, in accordance with
Norwegian research regulations.

Statistical Analysis Plan

Statistical Methods

Observed values from the per-protocol population will be used
for the primary analysis. Sensitivity analysesincluding complete
cases and an intention-to-treat analysiswith imputed values will
also be conducted. The RCT app automatically records all use
of al app functions with timestamps, and per-protocol
compliance will be determined as having viewed the 3 primary
videos of the Tankevirus and Grubl arms or having completed
the 3 primary units of the placebo arm. Participants with
compliance below the per-protocol threshold will be included
in the intention-to-treat analysis but not the per-protocol
analysis.

The primary analysis will use an analysis of covariance
(ANCOVA) framework: the postintervention score will be the
dependent variable, treatment arm the primary factor, and
baseline score a covariate. This adjusts for regression to the
mean and improves precision. Stratification variables used in
randomi zation (sex, age group, and symptom severity) will also
be included as covariates.

Thetrial compares 2 separate treatments with placebo, and the
literature is divided on whether testing should be adjusted for
multiplicity [33]. To account for the 2 treatment-vs-placebo
comparisons while controlling the familywise type | error rate,
Dunnett procedure will be applied to the ANCOVA-adjusted
(least squares) means, exploiting the positive correlation
between the 2 test statistics arising from the shared placebo arm
[34].

Coprimary Outcomes

The coprimary outcomes will be change in GAD-7 sum score
between baseline and the postintervention follow-up in
participants with a baseline GAD-7 score =5, and change in
PHQ-9 sum score between baseline and the postintervention
follow-up in participants with a baseline PHQ-9 score >5.
Secondary analysis will examine differences between baseline
and the 3- and 6-month follow-up using a general linear model
or a comparable suitable method, including stratification for
available baseline characteristics.

JMIR Res Protoc 2026 | vol. 15 | 84096 | p. 13
(page number not for citation purposes)


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

JMIR RESEARCH PROTOCOLS

Secondary Outcomes

Secondary outcomes WSAS and EQ-VAS will be compared
between baseline and the 3 primary follow-up time points
(4-week, 3-month, and 6-month) in the same manner as the
primary outcome.

EQ-5D-5L will be used to determine differences in accrual of
QALY's between the trial arms using Norwegian population
preference weights. The primary QALY analysis will include
only the observed period, with separate analyses using
extrapolation to 1- and 3-year time horizons.

The score on the EQ-5D-5L anxiety and depression dimension
will be analyzed as a separate measure in the same way as the
primary outcome.

The proportion of participants reporting worsened symptoms
and treatment-emergent adverse events will also be compared.

Health Economic Evaluation

A health economic evaluation will be conducted from the
perspective of the public health services. Differencesin QALY
accrual, asindicated by EQ-5D-5L, will be combined with cost
estimates for the apps (no costs assigned to the placebo app)
and costs related to reported health services resource use. A
standard economic evaluation framework will be used to
caculate ICER between the placebo arm and the 2 apps
(technically, analyses will compare all 3 apps, as they will be
conducted prior to disclosure of which dataarm correspondsto
which trial arm) [35].

The economic evaluation will follow CHEERS (Consolidated
Health Economic Evaluation Reporting Standards) 2022
reporting standards and International  Society for
Pharmacoeconomics and Outcomes Research (ISPOR)
guidelines for economic evaluation of digital health
interventions. QALY s will be calculated as the area under the
utility curve using linear interpolation between measurement
points (baseline, 4 weeks, 3 months, and 6 months), with utilities
derived from the Norwegian EQ-5D-5L value set. Unit costs
for Norwegian health care services will be sourced from the
Norwegian Medical Products Agency. Intervention costs will
be estimated astotal devel opment and maintenance costsdivided
by arange of plausible numbers of users completing the app,
assuming that the appswould not be substantially revised within
the relevant time frame from release. Cost-effectiveness
acceptability curves and net hedth benefit analyses
(Stinnett-Mullahy framework) will be used to characterize
decison uncertainty under varying willingness-to-pay
thresholds.

In addition to the primary economic analysis over the observed
6-month trial period, exploratory extrapolated analysesto 1-year
and 3-year time horizons will be conducted using parametric
modelsfit to the observed utility trgjectory to inform long-term
cost-effectiveness estimates.

Additional and Exploratory Analyses

Mixed-effects regression modelsfor repeated measures models
(mixed model repeated measures) will be used to explore
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outcomes between trial arms, stratified by demographic
characteristics and baseline scores.

Logistic modelswill be used for binary outcomes and Gaussian
models for continuous outcomes.

All analyseswill be conducted in R (R Foundation for Statistical
Computing). Analysis code will be publicly available with the
stage 2 submission as part of the open science commitments of
this registered report.

No formal interim efficacy analyses are planned for this trial.
Thetrial may be terminated early if recruitment is insufficient
to meet the target sample, subject to agreement from the
principal investigator and sponsor (Akershus University
Hospital). In the event of an unexpected safety signal, the Trial
Oversight Committee/Data Safety Monitoring Board has the
authority to recommend early termination.

Considering the brevity of the interventions, no individual
discontinuation rules are defined. Patientswho report symptoms
that would exclude them from participation will be provided
the same information on placesto seek help as patients excluded
(Multimedia Appendix 4).

Risk Management and Participant Safety

Participants will be screened at baseline for suicidality. Those
with severe symptoms or risk will be excluded and directed to
appropriate services. The study app will includelinksto national
helplines. Adverse events will be monitored and documented
using a structured reporting system within the app.

A data safety monitoring plan will include:

«  Weekly review of adverse events by the study team
«  Defined escalation procedures for serious adverse events

User and Stakeholder I nvolvement

Both Tankevirus and Grubl were codeveloped with lived
experience experts, and this project continues that strong
commitment to coproduction.

A coresearcher with lived experience of mental health challenges
and expertise in digital mental health services is part of the
project group and will colead the development of the placebo
app. The coresearcher will also participatein apanel with lived
experience of mental health challenges. The panel will meet
once per project phase (and additionally as needed) and provide
structured feedback and advice on:

«  Recruitment materials and strategies

- Useof incentives

- Usability and acceptability of both the RCT app and the
placebo app

« Interpretation of findings

« Dissemination strategies

Embedding lived experience at multiple levels ensures that the
study is ethically sound, scientifically rigorous, and directly
relevant to those it seeks to benefit.

Ethical Consider ations

Ethical approval will be sought from the Regional Committee
for Medical and Health Research Ethics (Norway) following
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in-principal approval of the protocol. Participants will provide
digital informed consent within the research app.

Thetria is sponsored by Akershus University Hospital, Health
Services Research Unit, Sykehusveien 25, 1478 Lgrenskog,
Norway. The sponsor hasdirect responsibility for theinitiation,
management, and financing of the trial.

An oversight committee has been formed at the Health Services
Research Centre, which will meet regularly during the study.
The committee will oversee the project in full and particularly
consider any interventions that might be required to ensure
participant safety and trial viability.

The Trial Oversight Committee comprises professor HL (chair;
head, Health Services Research Centre, Akershus University
Hospital), Dr AM (principal investigator), Dr MB, and Dr TW.
The Tria Oversight Committee meets quarterly and also
functions as the Data Safety Monitoring Board; committee
members are independent of thetrial sponsor, with the exception
of the principal investigator.

The Trial Management Group, responsible for day-to-day trial
oversight, comprises. Dr AM (principa investigator, overall
responsibility), KR (platform development and statistical
analysis), Dr TW (health economic analysis), HHB (intervention
development), and IMR-G (study coordination).

The trial will be conducted in accordance with the principles
outlined in the Declaration of Helsinki [36] and with Good
Clinical Practice. Participants anonymity will be maintained
throughout.

Any protocol amendments will be submitted to Regional
Committee for Medical and Health Research Ethics (Norway)
for approval prior to implementation and communicated to the
trial registry. Protocol deviations will be recorded in a protocol
deviation tracker, reviewed by the oversight committee, and
documented in the trial master file.

Data collection and participant engagement are monitored daily
on working days. Any significant deviations or potential safety
signals identified during dailly monitoring are escalated
immediately to the oversight committee.

Specific ethical challenges include:

- Design of aplacebo condition that is credible yet ethically
sound (addressed through provision of general wellness
content and posttrial access to active interventions);

- Useof financia incentivesto improve adherence (gift cards
or vouchers following completion); and

- Handling of personal and sensitive datain accordance with
GDPR and Norwegian regulations.

Results

Funding for this project was approved by the DAM foundation
April 28, 2025, conditional on submission of astage 1 protocol
for aregistered report by September 15, 2025.

The project timelines, described in aGannt chart in Multimedia
Appendix 5, include submission of the stage 1 protocol in
September 2025, followed by finalization of protocol

https://www.researchprotocol s.org/2026/1/e84096

Rand et d

modifications, ethical approval, licensing, and approval of all
included instruments from September 2025 through May 2027.
Development and testing of Tankevirus version 2.0 is expected
to be completed by the end of May 2027. Development and
testing of the MIND-APP RCT app will take place from June
2026 to September 2027, alongside final testing from August
to November 2026 and pilot testing of the placebo app during
the same period. The MIND-APP RCT will launch between
September and December 2027, with recruitment and enrollment
occurring concurrently. Data collection will run from the start
of data collection until 6 months after the final participant has
started, no later than August 2028. Analyses are scheduled from
August to October 2028, with allocation disclosure in October
2028, followed by final write-up and submission of the stage 2
manuscript toward the end of 2028.

Discussion

Principal Findings

This report presents the design and protocol for MIND-APP, a
3-arm RCT evaluating 2 Norwegian sel f-hel p smartphone apps;
Tankevirus (CBT-based) and Grubl (MCT-based), against a
matched digital placebo condition. Registering the protocol
prior to data collection ensures analytical transparency and
mitigates outcome reporting bias, a recognized strength of the
registered report format.

We anticipate that participants in both active arms will show
clinically meaningful reductions in anxiety (GAD-7) and
depression (PHQ-9) compared with the digital placebo at 4
weeks, with effects potentially sustained at 3- and 6-month
follow-up. Given the widespread use of both Tankevirus and
Grubl in Norway, with an earlier version of Tankevirus alone
reaching approximately 4% of the population, even a modest
demonstrated effect would have substantial public health
implications. The health economic evaluation will address
whether either app represents cost-effective resource use from
aNorwegian public health perspective.

Comparison With Prior Work

Digital mental health apps have shown promisein meta-analytic
syntheses. Linardon et al [11] synthesized 176 RCTsand found
significant reductions in depression and anxiety, with
CBT-based apps showing the most consistent benefits. Lecomte
et al [32] found small-to-moderate effects across ameta-review
with high heterogeneity. However, most existing studies lack
credible active control conditions, making it impossible to
disentangl e specific therapeutic content effects from nonspecific
factorssuch asdigital engagement and expectancy. The matched
digital placebo design of MIND-APP directly addresses this

gap.

Including a health economic evaluation alongside clinical
outcomes is also a distinguishing feature of this trial. By
collecting EQ-5D-5L at multiple time points and linking
outcomesto self-reported health resource use, MIND-APP will
generateincremental cost-effectivenessratiosdirectly applicable
to Norwegian public health policy.
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Strengths and Limitations

Strengthsinclude (1) registered report format with prespecified
analyses, (2) large sample (n=1000) providing adequate power
for primary comparisons, (3) fully remote design enabling broad
population reach within Norway, (4) matched digital placebo
controlling for nonspecific effects, (5) integration of clinical
and economic outcomes, (6) coproduction with lived experience
experts, and (7) comprehensive open science practices.

Limitationsinclude (1) self-reported outcomesonly; (2) digital
recruitment may favor younger, more digitaly literate
participants; (3) the placebo, designed to minimize harm, may
provide some therapeutic benefit, attenuating effect sizes; (4)
Norwegian-only restriction limits generalizability; (5) not
powered for direct Tankevirus vs Grubl comparison; and (6)
6-month follow-up does not capture long-term durability.

Rand et d

Conclusions

MIND-APP will provide thefirst rigorously controlled clinical
and economic evaluation of 2 of Norway’s most widely used
mental health apps. By using a registered report format, a
matched digital placebo, and acomprehensive outcomes battery
including QALY sand health resource use, thistrial isdesigned
to generate evidence informing clinical practice and public
health policy. Regardless of findings, resultswill be published,
contributing to the cumulative evidence base on digital mental
health interventions.

Results will be disseminated in open-access peer-reviewed
format regardless of findings. Authorship will follow
International Committee of Medical Journal Editors (ICMJE)
criteria. Norwegian-language summariesfor clinical and patient
audiences are planned following peer-reviewed publication.
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