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Abstract

Background: Promoting well-being and preventing poor mental health in young people is a major global priority.
Building emotional competence skills via a mobile app may be an effective, scalable and acceptable way to do this.
A particular risk factor for anxiety and depression is elevated worry and rumination (repetitive negative thinking,
RNT). An app designed to reduce RNT may prevent future incidence of depression and anxiety.

Method/design: The Emotional Competence for Well-Being in Young Adults study developed an emotional
competence app to be tested via randomised controlled trials in a longitudinal prospective cohort. This off-shoot
study adapts the app to focus on targeting RNT (worry, rumination), known risk factors for poor mental health. In
this study, 16–24 year olds in the UK, who report elevated worry and rumination on standardised questionnaires are
randomised to (i) receive the RNT-targeting app immediately for 6 weeks (ii) a waiting list control who receive the
app after 6 weeks. In total, the study will aim to recruit 204 participants, with no current diagnosis of major
depression, bipolar disorder or psychosis, across the UK. Assessments take place at baseline (pre-randomisation), 6
and 12 weeks post-randomisation. Primary endpoint and outcome for the study is level of rumination assessed on
the Rumination Response Styles Questionnaire at 6 weeks. Worry, depressive symptoms, anxiety symptoms and
well-being are secondary outcomes. Compliance, adverse events and potentially mediating variables will be
carefully monitored.

Discussion: This trial aims to better understand the benefits of tackling RNT via an mobile phone app intervention
in young people. This prevention mechanism trial will establish whether targeting worry and rumination directly via
an app provides a feasible approach to prevent depression and anxiety, with scope to become a widescale public
health strategy for preventing poor mental health and promoting well-being in young people.
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Background
There is a growing concern about the high, and steadily
increasing, rates of poor mental health in young people
and the early onset of mental disorders such as depres-
sion and anxiety [1]. Poor mental health during this for-
mative period in a young person’s life can severely affect
their future life chances, with a significant long-term im-
pact on health, education, employment and social out-
comes [1–4]. The incidence of depression and anxiety
both markedly increase through mid-adolescence and
peak during young adulthood [2]. For this reason, there
has been a call for urgent improvement in primary pre-
vention of poor mental health as well as promoting
mental well-being in young people [4, 5].
While evidence-based primary prevention interven-

tions for common mental health disorders already exist,
systematic reviews suggest that effect sizes are relatively
small [6–9]. Most evidence-based interventions also re-
quire considerable person-hours from professionals,
such as the involvement of teachers and therapists.
Ideally, we require mental health promotion and preven-
tion approaches that are both more effective and that
can be delivered simultaneously to many users (i.e., non-
consumable). Such approaches would not need input
from practitioners, and thus will be nearly unlimited in
scale, making them suitable to be used as a public health
approach at a population level.
The Assessing and Enhancing Emotional Competence

for Well-being in the Young (ECoWeB) project tries to
tackle these challenges by integrating the use of a smart-
phone application with an intervention based on a
model of normal emotional functioning [10]. The use of
mobile apps (sometimes called Behavioural Intervention
Technologies, BITs) [11] has a number of potential ad-
vantages: (i) scalability - Mobile-health (m-health) tech-
nologies are highly scalable, allowing very good coverage
and reach; they are widely accessible; (ii) non-
consumable – they enable repeated use by nearly unlim-
ited people simultaneously; (iii) convenience – they can
be used anytime, anywhere; (iv) acceptability – mobile
apps are highly used by young people, with the majority
of young people using smart phones [12]. In addition,
mobile apps can help integrate behavioural changes into
daily life: the app is always on hand via the smartphone,
making it well-suited for changing habits. Despite a huge
increase in the number of m-health apps (> 10 k) [13],
only a very small minority have been based on robust
science, utilised established treatment principles and

been rigorously tested with respect to safety and efficacy
in robust well-powered randomised controlled trials
(RCTs) [14–17]. There is emerging evidence that m-
health apps can deliver efficacious treatment interven-
tions for anxiety and depression [18, 19], although few
trials have examined well-being promotion and preven-
tion of poor mental health in young people specifically.
Rather than traditional clinical disease models of psy-

chopathology, the ECoWeB project adopts an approach
to promoting mental health based on an established the-
oretical model of normal emotional functioning – the
Component Process Model of Emotion (CPM) [20–22].
This model proposes that individuals vary in their abil-
ities across different areas of Emotional Competence
(EC), including: (i) accurate and functional appraisals of
emotional situations and of the individual’s ability to
cope with these situations, which determines whether an
individual experiences the emotion appropriate to a situ-
ation (Emotion Production); (ii) abilities to perceive and
understand emotions in themselves and others (Emotion
Knowledge and Perception); (iii) and the use of more
adaptive versus less adaptive strategies to manage and
regulate emotions (Emotion Regulation), for example,
reducing worry and rumination. The model hypothesizes
that good EC functioning contributes to reduced anxiety
and depression, and improved mental well-being. Con-
siderable correlational and prospective data is consistent
with this hypothesis [23–28]. As such, the treatment app
for the main study has been developed with psychoedu-
cation, learning exercises and self-help tools designed to
tackle each of these distinct elements, personalised to
each individual [10]. The current study tests the useful-
ness of one of those components alone as a single-
intervention app: targeting worry and rumination in in-
dividuals with elevated worry and rumination.
Worry and rumination have a strong correlation with

each other and share many characteristics, which means
they are often referred to under the unitary construct of
Repetetive Negative Thinking (RNT) [29–31]. RNT pro-
cesses, such as worry and rumination, are known prox-
imal risk factors implicated in the onset, maintenance
and relapse of depression and anxiety, which have been
identified as malleable targets for intervention [32, 33].
Prospective longitudinal research has demonstrated that
degree of rumination predicts (a) onset and duration of
major depressive episodes [34, 35]; (b) depressive symp-
toms, after controlling for baseline depression and anx-
iety across a range of follow-up periods [36, 37]; and (c)
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slower response to Cognitive-Behavioural Therapy
(CBT) and antidepressant treatment, as well as reduced
likelihood of recovery following treatment [38, 39]. De-
gree of rumination also mediates the effects of other
identified risk factors such as neuroticism, past history
of depression, family history of poor mental health and
stressful life events on depressive onset [40]. Import-
antly, rumination is a sensitive, relevant risk factor for
depression in young people and prospectively predicts
fluctuations in depressive symptoms over time in this
age group [31, 33, 34, 41]. Similarly, research has shown
that increased levels of worry are predictive of both anx-
iety and depressive symptoms [42] and that worrying on
a daily basis predicts increases in daily anxiety [43].
Worry has also been found to be strongly associated
with symptoms of anxiety, depression and prolonged
grief, both longtitudinally and concurrently [44]. There
is also experimental evidence for the induction of rumin-
ation and worry exacerbating symptomatology related to
anxiety and depression such as negative thinking, poor
problem solving, negative affect and delayed decision-
making speed [45–48].
The ECoWeB app under investigation in this study

adapts a proven intervention that targets a shift away
from maladaptive RNT (worry and rumination), to more
adaptive problem-solving. This RNT focused self-help
intervention builds on proven cognitive-behavioural
therapy principles and includes identifying warning signs
for worry and rumination, repeated practice to train out
of unhelpful habits and build helpful habits, and the
training of useful alternative strategies such as being
more specific, relaxation, problem-solving and self-
compassion [49]. This intervention has been proven to
be effective in reducing and preventing depression and
anxiety in face-to-face therapy [50–52] and in web-based
interventions for young adults [53] including an entirely
self-help variant [54].
Prevention mechanism trials [55] seek to establish

whether interventions can reduce specific risk factors for
psychopathology or increase established resilience fac-
tors. Since worry and rumination are established specific
risk factors, this trial is a prevention mechanism trial to
test whether use of an app targeting RNT can reduce
worry and rumination in young people, and thus, has
potential as a preventative intervention, i.e., a proof-of-
concept study of the potential of the RNT-targeting app.

Objective
The primary objective of this phase III prevention mech-
anism randomised controlled trial is to evaluate whether
digital EC self-help targeting RNT is effective at redu-
cing self-reported rumination and worry at 6-week
follow-up in young people, relative to usual practice
waiting list control. Self-reported worry and rumination

are potential predictors of risk for future depression and
anxiety, that is, this operates as a targeted trial of a pre-
vention mechanism [55, 56].
Secondary objectives are to examine the efficacy of the

app secondary outcomes including symptoms of anxiety
and depression and well-being at 6 weeks and 12 weeks.

Methods
The study will be conducted and reported according to
Consolidated Standards of Reporting Trials (CONSORT)
[57, 58] and extensions for non-pharmacologic treat-
ment interventions and multi-arm parallel-group rando-
mised trials and CONSORT-EHEALTH for improving
and standardising evaluation reports of Web-based and
mobile health interventions [59].

Study design
The trial design is a superiority two-arm parallel-group
single-blind randomised controlled trial comparing usual
practice plus up to 6 weeks of using the RNT-targeting
digital self-help app versus usual practice and waiting list
control. The analysis team members will be blind to the
treatment arm. Our primary hypothesis is that the RNT-
targeting digital self-help app will reduce rumination
and worry significantly more than waiting list control at
6 weeks follow-up.
Potential participants provide initial consent to

complete screening measures to determine if they are
eligible to participate. Any potential participants who are
found not to be eligible are automatically signposted to
other sources of support. Once trial eligibility has been
determined and consent to participate in the trial has
been obtained, participants are individually selected at
random (in a 1:1 ratio) to be immediately offered self-
help components within a mobile phone app to target
worry and rumination or to wait 6 weeks before being
offered self-help components within a mobile phone app
to target worry and rumination. Thus the two trial arms
are: [1] waiting list control; [2] digital CBT self-help in-
cluding specific intervention elements to target worry
and rumination.

Recruitment and study settings
We seek to recruit 204 young adult participants within
the United Kingdom. The recruitment strategy includes
online and website advertising; email to mailing lists;
newsletters and other circulars and noticeboards within
willing schools, colleges and universities. A social media
campaign will also be designed and prepared to be car-
ried out on different social networks (e.g., Facebook,
YouTube, Instagram, Twitter).
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Outcomes
Outcomes will be assessed at baseline (pre-randomisa-
tion) and 6 weeks and 12 weeks post-randomisation.

Primary outcome
The primary outcome measure will be the 22- item Ru-
minative Response Scale (RRS) [36, 60], a well-
established measure of pathological rumination, which
predicts subsequent depression, at 6 week follow-up (the
primary endpoint).

Secondary outcomes
Secondary outcomes include change between baseline, 6
weeks and 12 weeks post randomisation on the follow-
ing: the Penn State Worry Questionnaire (PSWQ) [61],
a well-validated 16-item measure of trait tendency to-
wards worry; symptoms of depression as assessed on the
Patient Health Questionnaire-9 (PHQ-9) [62], a well-
validated measure of depression; 14-item Warwick-
Edinburgh Mental Well Being Scale (WEMWBS) [63,
64], a leading validated self-reported index of well-being
with excellent psychometric properties; The Generalized
Anxiety Disorder-7 (GAD-7) questionnaire will be used
to assess anxiety symptoms [65]. A further secondary
outcome will include changes between 6 weeks and 12
weeks post randomisation measured on the RRS.
The following descriptive variables will be assessed

only at baseline: age, gender, ethnicity, employment sta-
tus and historical diagnosis of a mental health condition.

Eligibility criteria
Eligible participants will be: [1] young people aged 16 to
24 years old, [2] based in the UK, [3] having basic liter-
acy in English, [4] able to provide informed consent, [5]
having self-identified concerns about worry and rumin-
ation and elevated levels of RNT, defined here as scoring
above the 50th percentile (i.e., top-half of scale) on ei-
ther the RSS (> 34) or the PSWQ (> 41); and [5] having
regular access to a smart phone (android or iOS) (see
Table 1).

Participants will be excluded from the trial at baseline
if presenting with highly elevated symptoms of depres-
sion indicating more specialist treatment is required
(PHQ-9 > 20). Other exclusion criteria include: active
suicidality, currently receiving psychological therapy,
counselling or psychiatric medication including
antidepressants.

Screening and consent procedure
Potential participants who are interested in the study are
d i r e c t e d t o o u r s t u d y w e b s i t e , ( w w w .
mymoodcoachworry.co.uk), which provides further in-
formation, including eligibility criteria, and a pre-
screener to check their age. If appropriate, the website
visitor is provided with the study information sheet and
an initial consent screen to provide contact details
(email; mobile phone number), and to provide informed
consent to complete the baseline questionnaires. Individ-
uals who are not suitable at pre-screen (e.g., outside of
age range) will automatically be directed to a webpage
explaining why they are not suitable for the trial. Those
reporting mental health difficulties will be automatically
guided to webpages providing information, guidance in-
cluding to consult with their general practitioner (or
equivalent), and weblinks and telephone numbers for
help and support, including contact details for the trial
team.
After pre-screening, potential participants are provided

with a copy of the information sheet, privacy policy and
consent form so they can be reviewed prior to giving
any consent. Once this initial consent is provided, the
participant proceeds to the baseline assessment.
Those meeting eligibility criteria following the baseline

assessment are then asked to consent to take part in the
trial, using an electronic information sheet, consent form
and electronic signature. Once eligible participants con-
sent to participate in the trial, they will be randomised
into one of the two conditions.

Participant timeline (see Figures 1 and 2)
<Insert SPIRIT diagrammatic schedule and CONSORT
diagram here>.

Baseline and follow-up assessments
The baseline assessment takes place after initial elec-
tronic informed consent is provided and consists of
web-based self-report measures to assess worry and ru-
mination, current well-being, symptoms of anxiety and
depression (see outcome measures and Table 2).
All participants are entered into the trial and followed

up electronically at 6 and 12 weeks post-randomisation.
All assessments will be routinely collected online using
the assessment website following automated reminders,
without the involvement of researchers: At each follow-

Table 1 Inclusion and exclusion criteria

Inclusion criteria

16 to 24 years old

Living in the UK

Regular access to Android or iOS smartphone

Reports a high level of rumination and/or worry

Exclusion criteria

Current diagnosis of Clinical depression, bipolar disorder or psychosis

Current use of medication or psychological interventions to treat a
mental health problem

Current suicidality1
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up point, participants will be automatically sent emails
with links to enter their data into the assessment web-
site. All participants will be prompted to complete follow
ups via email and text message if they do not respond to
the automated reminders. Site researchers involved in
collecting follow-up data will be blind to treatment allo-
cation and separate from other team members that are
available to participants to follow-up on risk and answer
technical queries. Any unblinding in contact with a site
researcher would be logged as protocol violations and
only a researcher that has remained blind will be able to
prompt future follow-up from that participant. Figure 1
and Table 2 give an overview of all measurements.

Randomisation, intervention delivery and masking
Participants will be randomised (in a 1:1 ratio) to the
two intervention arms. Randomisation will be conducted

independently using pre-generated computerised alloca-
tions. To promote balance across key participant charac-
teristics across intervention arms, randomisation will be
stratified according to gender (male, female, non-binary)
and level of worry and rumination (higher, moderate).
Prior studies found that individuals scoring in the worst
quartile on measures of EC (e.g., rumination, appraisals,
interpersonal vulnerabilities) have elevated risk for sub-
sequent anxiety and depression [66]. Elevated levels of
RNT have previously been identified for individuals
scoring in the worst quartile (at or above 75th percent-
ile) on at least one measure of worry (PSWQ) and ru-
mination (RRS) and in the top tercile on the other
measure (at or above the 66th percentile) [53]. We
therefore wanted to stratify participants self-identifying
as worriers into those who met this threshold criteria
(higher RNT group), and those who did not meet this

Fig. 1 Schedule of enrolment, interventions, and assessments
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criteria (moderate RNT group, i.e., at least one measure
scoring between 50th and 75th percentile). Consenting
participants in the treatment group will then be signed
up to use the RNT focused variant of the app by mem-
bers of the research team not involved in assessment.
The participant’s email address is used to provide them
access to the app.

Interventions
Digital RNT- targeting self-help app (experimental
intervention group)
The self-help app includes self-monitoring, psychoedu-
cation and active self-help exercises. The self-monitoring
includes daily mood ratings and an ecological

momentary assessment option (MoodTracker) for more
detailed analysis of mood, worry, activity and situational
context. This self-monitoring is intended to help young
people learn more about their emotional experiences
and what influences them, and to spot the relationship
between where they are, who they are with, what they
are doing and their worry and rumination. The digital
self-help provides psychoeducation, tips, advice, exer-
cises and training for each individual focused on redu-
cing RNT, using strategies from the proven rumination-
focused CBT intervention [50–54]. The app includes
text, pictures, audio-recordings, animations, audio-
exercises to practice (e.g., self-compassion, relaxation,
concreteness exercises), and questionnaires with tailored

Fig. 2 CONSORT flow diagram
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feedback. It features a menu structure including a dash-
board to monitor notifications and progress, an explore
function to graph the self-monitoring responses made by
the participant, Challenges that provide learning exer-
cises, and Tools that are brief strategies that young
people can use in the moment when they need them.
For example, the Tools for tackling rumination and
worry include self-compassion, learning to think in a
more concrete way to promote problem-solving, relax-
ation, and breathing exercises. The app is designed for
iOS and Android use.

Waiting list control
The waiting list control group will receive the RNT-
targeting digital self-help app after a six week wait.

Intervention adherence
The use of the app will be assessed and recorded includ-
ing number of times the app is used. A minimum inter-
vention dose for the treatment group (treatment
compliance) will be defined a priori, based on the
principle that users will benefit from self-monitoring,
learning new ideas (completing Challenges) and practis-
ing new skills (completing Tools).

Sample size
The sample size was calculated based on an estimated
minimum clinically important difference (MCID) for the
primary outcome of RRS. Prior studies using the RRS in-
dicated a standard deviation (SD) of 8 as the most con-
servative estimate for a normative population in the
target age group (SD = 7.58–8.51) [53]. Combining con-
sensus from experts in rumination, with one recom-
mended approach to identifying a MCID as being half of
the SD for the respective index [67], a proposed MCID
for the RRS is a reduction of 4 points. Using these values
for 90% power, with an alpha of 0.05, an online power

calculator for continuous outcome superiority trials
[68]1 indicated that 85 participants per group (170 in
total) are required. Allowing for a 20% follow-up attri-
tion rate, the estimated total sample size required would
be 204 participants (102 per group).

Statistical analysis plan
Statistical reporting will follow CONSORT standards
[57]. Missing data will be inspected and handled via full
information maximum likelihood (FIML) or multiple im-
putations (MI) as appropriate. The primary analyses will
be intention-to-treat (ITT) analyses [69] (i.e. all partici-
pants will be included in the analyses according to their
randomised allocation) and based on complete case out-
come data. A full, detailed analysis plan, including plans
for any interim analysis, subgroup analysis, and sensitiv-
ity analysis of the primary outcomes, will be prepared
and finalised before the analysis. The primary outcome
is change in rumination (RRS) from baseline to 6 weeks
follow-up. Our analysis will be an Analysis of Covariance
(or equivalent regression or linear mixed model) for the
primary and secondary endpoints, with baseline scores
as the covariate. Models will be fitted using generalized
linear mixed models equivalent to ANCOVA regression
models.
As a secondary analysis, sensitivity analyses will com-

pare results of imputed models to primary analysis of
complete case ITT models.

Table 2 Measurements and Endpoints

Follow-up
(weeks)

Web Assessment Baseline 6 12

Pre-screening date of birth, self-reported mental health ✓

Informed Consent ✓

Socio-demographics Age, sex, employment status, ethnicity, historic mental health problems ✓

Rumination RRS questionnaire; primary outcome ✓ ✓ ✓

Worry PSWQ questionnaire; secondary outcome ✓ ✓ ✓

Well-being WEMWBS questionnaire; secondary outcome ✓ ✓ ✓

Depression PHQ-9 questionnaire; secondary outcome ✓ ✓ ✓

Anxiety GAD-7 questionnaire; secondary outcome ✓ ✓ ✓

Feedback about use of app and experience ✓

1Calculation based on the formula: n = f(α/2, β) × 2 × σ2 / (μ1 − μ2)
2

where μ1 and μ2 are the mean outcome in the control and
experimental group respectively, σ is the standard deviation, and f(α,
β) = [Φ− 1(α) + Φ− 1(β)]2

Φ− 1 is the cumulative distribution function of a standardised normal
deviate.
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Organization, quality assurance and data management
Research data will be automatically collected in a pseu-
donymised manner through an electronic data capture
system delivered from the website through to the central
study database. In the first instance all participants will
be directed to the website to provide their data. All data
will be kept securely and confidentially and only
accessed by members of the research team.

Trial status
The Trial was registered in ClinicalTrials.gov. Number
of identification: NCT04950257 (www.clinicaltrials.gov)..
Recruitment commenced in May 2021.

Discussion
Improving the mental health of young people has re-
cently been identified as a global health priority [4, 70].
This includes both the prevention of poor mental health,
such as the onset of anxiety and depression, and the pro-
motion of increased well-being. In order to reach large
numbers of young people, effective approaches to im-
prove prevention and well-being promotion need to be
widely accessible and highly scalable. As the majority of
young people use mobile devices, one potential approach
to delivering such an intervention is through the use of
mobile apps (m-health).
The identification of effective prevention interventions

can be achieved by developing interventions that target
known mechanisms for vulnerability to mental health
disorders and evaluating whether they effectively reduce
this vulnerability factor using prevention mechanism tri-
als [55]. This trial is one such prevention mechanism
trial and will thus test as proof-of-concept whether the
self-help app is effective at reducing RNT (worry and ru-
mination), which are proven risk factors for multiple
mental health problems. If the self-help app is effective
at reducing worry and rumination, this will suggest that
the intervention may be of value for long-term preven-
tion and is worthy of further longer-term investigation.
Because this intervention is based on a smartphone

app and is entirely self-help, without requiring support
or therapist time, it has the ability to be scaled up to be
widely available as a public health intervention. This
work may thus contribute to large-scale effective preven-
tions for young people, i.e., massive open online inter-
ventions (MOOI) [71], and has the potential to be
hugely beneficial.

Abbreviations
ANCOVA: Analysis of Covariance; BIT: Behavioural Intervention Technology;
CBT: Cognitive Behavioural Therapy; CPM: Component Proess Model of
Emotion; CONSORT: Consolidated Standards of Reporting Trials; DMC: Data
Monitoring Committee; EC: Emotional Competence; ECoWeB: Emotional
Competence for Well-Being in Young Adults; FIML: full information
maximum liklihood; GAD-7: Generalized Anxiety Disorder-7; ITT: intention-to-
treat; MCID: minimum clinically important difference; MI: multiple

imputations; MOOI: massive open online interventions; PHQ-9: Patient Health
Questionnaire; PSWQ: Penn State Worry Questionnaire; RCT: randomised
controlled trial; RNT: Repetetive Negative Thinking; RRS: Ruminative Response
Scale; SD: Standard Deviation; TSC: Trial Steering Committee; UK: United
Kingdom; WEMWBS: Warwick-Endinburgh Mental Well Being Scale

Acknowledgements
Not applicable.

Authors’ contributions
EW and DE designed the trial. EW and AN coordinate the trial and
randomisation process. DE and EW prepared the statistical analysis plan and
statistical analysis will be conducted by DE. EW, TE, MF, TR contributed
towards the design and preparation of content for the EC self-help interven-
tion and helped coordinate development of the app intervention. DE, EW,
AN, MF, TE, TR contributed to the writing of the manuscript and approved
the final version.

Funding
Funding for this paper was provided by the Horizon 2020 ECoWeB project
(grant agreement no. 754657), which included this single-intervention study
within the study protocol, which was peer-reviewed by the funding body.
The study sponsor and funder have no influence on the conduct, delivery or
reporting of the research.

Availability of data and materials
Anonymised datasets arising from this trial will be made available after the
primary outcomes are published to researchers and other groups via request
to a data committee within the Consortium via the University of Exeter’s
open access data system Open Research Exeter (ORE). The results will
additionally be updated on ClinicalTrials.gov Identifier: NCT04950257. The
ECoWeB consortium plans to communicate trial results through peer-
reviewed open access publications and direct reports to TSC, sponsor, and
participants.

Declarations

Ethics approval and consent to participate
Ethical and professional guidelines will be followed at all times, in line with
Good Clinical Practice guidelines. Institutional review board approval has
been obtained from University of Exeter, (10th February 2021, reference
number eCLESPsy001977 v5.1). The trial is being conducted as part of a
doctoral thesis project for a trainee clinical psychologist at the University of
Exeter. The study is currently using trial protocol version 1.5 dated 7th
September 2021.
The trial sponsor is the University of Exeter, Exeter, UK. Protocol
modifications are recorded and communicated to the University of Exeter
and the ethics committee. Adverse events and other unintended effects of
trial interventions or trial conduct will be self-reported by participants on the
website through open questions asking about any problems arising from
participation, standardized questions about self-harm and symptoms at each
follow up at 6 and 12 weeks, plus spontaneously reported feedback from
participants. If any of the participants indicate the trial is causing unnecessary
harm, a Data Monitoring Committee (DMC) will be formed to review adverse
events. Interim analyses will only be conducted at request of the DMC if
there is a concern about harmful effects of the intervention under investiga-
tion; based on these analyses, the DMC will decide if the trial should be dis-
continued on the basis of participant well-being and safety. All serious
adverse events will be reported to the University of Exeter ethics committee
within 2 working days for review.
The study has a risk and safety protocol, which includes action for ancillary
care for participants with mental health disorders, including signposting to
help, aiding with onward referrals, and contact with the research team.
All participants will provide written informed consent prior to baseline
assessment. All participants can discontinue allocated interventions at their
own choice and request.

Consent for publication
Not applicable.

Edge et al. BMC Psychiatry          (2021) 21:519 Page 8 of 10

http://clinicaltrials.gov
http://www.clinicaltrials.gov
http://clinicaltrials.gov


Competing interests
The authors declare no competing interests, except for MF, who is a co-
founder and shareholder of Monsenso, whose solution delivered the app.

Author details
1Mood Disorders Centre, School of Psychology, University of Exeter, Exeter
EX4 4LN, UK. 2Department of Psychology, LMU, Munich, Germany.
3Monsenso ApS, Copenhagen, Denmark.

Received: 17 September 2021 Accepted: 12 October 2021

References
1. Thapar A, Collishaw S, Pine DS, Thapar AK. Depression in adolescence.

Lancet. 2012;379(9820):1056–67. https://doi.org/10.1016/S0140-6736(11
)60871-4.

2. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime
prevalence and age-of-onset distributions of DSM-IV disorders in the
national comorbidity survey replication. Arch Gen Psychiatry. 2005;62(6):
593–602. https://doi.org/10.1001/archpsyc.62.6.593.

3. Mehta N, Croudace T, Davies SC. Public mental health: evidenced-based
priorities. Lancet. 2015;385(9976):1472–5. https://doi.org/10.1016/S0140-673
6(14)61400-8.

4. Patton GC, Sawyer SM, Ross DA, Viner RM, Santelli JS. From advocacy to
action in global adolescent health. J Adolesc Health. 2016;59(4):375–7.
https://doi.org/10.1016/j.jadohealth.2016.08.002.

5. Royal College of Psychiatrists. No health without public mental health
[Internet]. 2010. Available from: https://www.rcpsych.ac.uk/pdf/PS04_201
0.pdf

6. Clarke AM, Kuosmanen T, Barry MM. A systematic review of online youth
mental health promotion and prevention interventions. J Youth Adolesc.
2015;44(1):90–113. https://doi.org/10.1007/s10964-014-0165-0.

7. Hetrick SE, Cox GR, Witt KG, Bir JJ, Merry SN. Cognitive behavioural therapy
(CBT), third-wave CBT and interpersonal therapy (IPT) based interventions
for preventing depression in children and adolescents. Cochrane Database
Syst Rev. 2016;8.

8. Merry SN, Hetrick SE, Cox GR, Brudevold-Iversen T, Bir JJ, McDowell H.
Psychological and educational interventions for preventing depression in
children and adolescents. Cochrane Database Syst Rev. 2011;12. https://doi.
org/10.1002/14651858.CD003380.pub3.

9. Stockings EA, Degenhardt L, Dobbins T, Lee YY, Erskine HE, Whiteford HA,
et al. Preventing depression and anxiety in young people: a review of the
joint efficacy of universal, selective and indicated prevention. Psychol Med.
2016;46(1):11–26. https://doi.org/10.1017/S0033291715001725.

10. Newbold A, Warren FC, Taylor RS, Hulme C, Burnett S, Aas B, et al.
Promotion of mental health in young adults via mobile phone app: study
protocol of the ECoWeB (emotional competence for well-being in Young
adults) cohort multiple randomised trials. BMC Psychiatry. 2020;20(1):1–18.
https://doi.org/10.1186/s12888-020-02857-w.

11. Schueller SM, Muñoz RF, Mohr DC. Realizing the potential of behavioral
intervention technologies. Curr Dir Psychol Sci. 2013;22(6):478–83. https://
doi.org/10.1177/0963721413495872.

12. Kazdin AE. Technology-based interventions and reducing the burdens of
mental illness: perspectives and comments on the special series. Cogn
Behav Pract. 2015;22(3):359–66. https://doi.org/10.1016/j.cbpra.2015.04.004.

13. Torous J, Roberts LW. Needed innovation in digital health and smartphone
applications for mental health transparency and trust. JAMA Psychiat. 2017;
74(5):437–8. https://doi.org/10.1001/jamapsychiatry.2017.0262.

14. Bakker D, Kazantzis N, Rickwood D, Rickard N. Mental health smartphone apps:
review and evidence-based recommendations for future developments. JMIR
Ment Heal. 2016;3(1):e7. https://doi.org/10.2196/mental.4984.

15. Donker T, Petrie K, Proudfoot J, Clarke J, Birch M-R, Christensen H.
Smartphones for smarter delivery of mental health programs: a
systematic review. J Med Internet Res. 2013;15(11):e247. https://doi.org/1
0.2196/jmir.2791.

16. Sucala M, Cuijpers P, Muench F, Cardoș R, Soflau R, Dobrean A, et al.
Anxiety: there is an app for that. A systematic review of anxiety apps.
Depress Anxiety. 2017;34(6):518–25. https://doi.org/10.1002/da.22654.

17. Torous J, Andersson G, Bertagnoli A, Christensen H, Cuijpers P, Firth J, et al.
Towards a consensus around standards for smartphone apps and digital
mental health. World Psychiatry. 2019;18:97–8.

18. Firth J, Torous J, Carney R, Newby J, Cosco TD, Christensen H, et al. Digital
Technologies in the Treatment of Anxiety: Recent Innovations and Future
Directions. Curr Psychiatry Rep. 2018;20(6):44.

19. Firth J, Torous J, Nicholas J, Carney R, Pratap A, Rosenbaum S, et al. The
efficacy of smartphone-based mental health interventions for depressive
symptoms: a meta-analysis of randomized controlled trials. World Psychiatry.
2017;16:287–98.

20. Mehu M, Scherer KR. The appraisal Bias model of cognitive vulnerability to
depression. Emot Rev. 2015;7(3):272–9. https://doi.org/10.1177/175407391
5575406.

21. Scherer KR. When and why are emotions disturbed? Suggestions based on
theory and data from emotion research. Emot Rev. 2015;7(3):238–49. https://
doi.org/10.1177/1754073915575404.

22. Scherer KR. The dynamic architecture of emotion: evidence for the
component process model. Cognit Emot. 2009;23(7):1307–51. https://doi.
org/10.1080/02699930902928969.

23. Castro VL, Cheng Y, Halberstadt AG, Grühn D. EUReKA! A conceptual model
of emotion understanding. Emot Rev. 2016;8(3):258–68. https://doi.org/10.11
77/1754073915580601.

24. Castro VL, Cooke AN, Halberstadt AG, Garrett-Peters P. Bidirectional linkages
between emotion recognition and problem behaviors in elementary school
children. J Nonverbal Behav. 2018;42(2):155–78. https://doi.org/10.1007/s1
0919-017-0269-9.

25. Sánchez-Álvarez N, Extremera N, Fernández-Berrocal P. The relation between
emotional intelligence and subjective well-being: a meta-analytic
investigation. J Posit Psychol. 2016;11(3):276–85. https://doi.org/10.1080/1
7439760.2015.1058968.

26. Schutte NS, Malouff JM, Thorsteinsson EB, Bhullar N, Rooke SE. A meta-
analytic investigation of the relationship between emotional intelligence
and health. Personal Individ Differ. 2007;42(6):921–33. https://doi.org/10.101
6/j.paid.2006.09.003.

27. Sheppes G, Suri G, Gross JJ. Emotion regulation and psychopathology. Annu
Rev Clin Psychol. 2015;11(1):379–405. https://doi.org/10.1146/annurev-
clinpsy-032814-112739.

28. Zeidner M, Matthews G, Roberts RD. The emotional intelligence, health, and
well-being Nexus: what have we learned and what have we missed? Appl
Psychol Heal Well-Being. 2012;4(1):1–30. https://doi.org/10.1111/j.1758-
0854.2011.01062.x.

29. Ehring T, Watkins ER. Repetitive negative thinking as a transdiagnostic
process. Int J Cogn Ther. 2008;1(3):192–205.

30. Topper M, Molenaar D, Emmelkamp PMG, Ehring T. Are rumination and
worry two sides of the same coin? A structural equation modelling
approach. J Exp Psychopathol. 2014;5(3):363–81. https://doi.org/10.5127/jep.
038813.

31. Nolen-Hoeksema S, Wisco BE, Lyubomirsky S. Rethinking rumination.
Perspect Psychol Sci. 2008;3(5):400–24. https://doi.org/10.1111/j.1745-6924.2
008.00088.x.

32. Watkins ER, Roberts H. Reflecting on rumination: consequences, causes,
mechanisms and treatment of rumination. Behav Res Ther. 2020;127:1–28.

33. Watkins ER. Constructive and unconstructive repetitive thought. Psychol
Bull. 2008 Mar;134(2):163–206. https://doi.org/10.1037/0033-2909.134.2.163.

34. Just N, Alloy LB. The response styles theory of depression: tests and an
extension of the theory. J Abnorm Psychol. 1997;106(2):221–9. https://doi.
org/10.1037/0021-843X.106.2.221.

35. Robinson MS, Alloy LB. Negative cognitive styles and stress-reactive
rumination interact to predict depression: a prospective study. Cognit Ther
Res. 2003;27(3):275–91. https://doi.org/10.1023/A:1023914416469.

36. Nolen-Hoeksema S, Morrow J. A prospective study of depression and
posttraumatic stress symptoms after a natural disaster: the 1989 Loma Prieta
earthquake. J Pers Soc Psychol. 1991;61(1):115–21. https://doi.org/10.1037/
0022-3514.61.1.115.

37. Abela JRZ, Brozina K, Haigh EP. An examination of the response styles
theory of depression in third- and seventh-grade children: a short-term
longitudinal study. J Abnorm Child Psychol. 2002;30(5):515–27. https://doi.
org/10.1023/A:1019873015594.

38. Jones NP, Siegle GJ, Thase ME. Effects of rumination and initial severity on
remission to cognitive therapy for depression. Cognit Ther Res. 2008;32(4):
591–604. https://doi.org/10.1007/s10608-008-9191-0.

39. Schmaling KB, Dimidjian S, Katon W, Sullivan M. Response styles among
patients with minor depression and dysthymia in primary care. J Abnorm
Psychol. 2002;111(2):350–6. https://doi.org/10.1037/0021-843X.111.2.350.

Edge et al. BMC Psychiatry          (2021) 21:519 Page 9 of 10

https://doi.org/10.1016/S0140-6736(11)60871-4
https://doi.org/10.1016/S0140-6736(11)60871-4
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1016/S0140-6736(14)61400-8
https://doi.org/10.1016/S0140-6736(14)61400-8
https://doi.org/10.1016/j.jadohealth.2016.08.002
https://www.rcpsych.ac.uk/pdf/PS04_2010.pdf
https://www.rcpsych.ac.uk/pdf/PS04_2010.pdf
https://doi.org/10.1007/s10964-014-0165-0
https://doi.org/10.1002/14651858.CD003380.pub3
https://doi.org/10.1002/14651858.CD003380.pub3
https://doi.org/10.1017/S0033291715001725
https://doi.org/10.1186/s12888-020-02857-w
https://doi.org/10.1177/0963721413495872
https://doi.org/10.1177/0963721413495872
https://doi.org/10.1016/j.cbpra.2015.04.004
https://doi.org/10.1001/jamapsychiatry.2017.0262
https://doi.org/10.2196/mental.4984
https://doi.org/10.2196/jmir.2791
https://doi.org/10.2196/jmir.2791
https://doi.org/10.1002/da.22654
https://doi.org/10.1177/1754073915575406
https://doi.org/10.1177/1754073915575406
https://doi.org/10.1177/1754073915575404
https://doi.org/10.1177/1754073915575404
https://doi.org/10.1080/02699930902928969
https://doi.org/10.1080/02699930902928969
https://doi.org/10.1177/1754073915580601
https://doi.org/10.1177/1754073915580601
https://doi.org/10.1007/s10919-017-0269-9
https://doi.org/10.1007/s10919-017-0269-9
https://doi.org/10.1080/17439760.2015.1058968
https://doi.org/10.1080/17439760.2015.1058968
https://doi.org/10.1016/j.paid.2006.09.003
https://doi.org/10.1016/j.paid.2006.09.003
https://doi.org/10.1146/annurev-clinpsy-032814-112739
https://doi.org/10.1146/annurev-clinpsy-032814-112739
https://doi.org/10.1111/j.1758-0854.2011.01062.x
https://doi.org/10.1111/j.1758-0854.2011.01062.x
https://doi.org/10.5127/jep.038813
https://doi.org/10.5127/jep.038813
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1037/0033-2909.134.2.163
https://doi.org/10.1037/0021-843X.106.2.221
https://doi.org/10.1037/0021-843X.106.2.221
https://doi.org/10.1023/A:1023914416469
https://doi.org/10.1037/0022-3514.61.1.115
https://doi.org/10.1037/0022-3514.61.1.115
https://doi.org/10.1023/A:1019873015594
https://doi.org/10.1023/A:1019873015594
https://doi.org/10.1007/s10608-008-9191-0
https://doi.org/10.1037/0021-843X.111.2.350


40. Spasojević J, Alloy L. Rumination as a common mechanism relating
depressive risk factors to depression. Emotion. 2001;1(1):25–37. https://doi.
org/10.1037/1528-3542.1.1.25.

41. Hankin BL. Rumination and depression in adolescence: investigating
symptom specificity in a multiwave prospective study. J Clin Child Adolesc
Psychol. 2008;37(4):701–13. https://doi.org/10.1080/15374410802359627.

42. Young CC, Dietrich MS. Stressful life events, worry, and rumination predict
depressive and anxiety symptoms in young adolescents. J Child Adolesc
Psychiatr Nurs. 2015;28(1):35–42. https://doi.org/10.1111/jcap.12102.

43. Dickson KS, Ciesla JA, Reilly LC. Rumination, worry, cognitive avoidance, and
behavioral avoidance: examination of temporal effects. Behav Ther. 2012;
43(3):629–40. https://doi.org/10.1016/j.beth.2011.11.002.

44. Eisma MC, Boelen PA, Schut HAW, Stroebe MS. Does worry affect
adjustment to bereavement? A longitudinal investigation, vol. 30. Stress and
Coping: Anxiety; 2017. p. 243–52.

45. Hubbard NA, Faso DJ, Krawczyk DC, Rypma B. The dual roles of trait
rumination in problem solving. Personal Individ Differ. 2015;86:321–5.
https://doi.org/10.1016/j.paid.2015.06.034.

46. Lyubomirsky S, Nolen-Hoeksema S. Effects of self-focused rumination on
negative thinking and interpersonal problem solving. J Pers Soc Psychol.
1995;69(1):176–90. https://doi.org/10.1037/0022-3514.69.1.176.

47. McLaughlin KA, Borkovec TD, Sibrava NJ. The effects of worry and
rumination on affect states and cognitive activity. Behav Ther. 2007;38(1):
23–38. https://doi.org/10.1016/j.beth.2006.03.003.

48. Metzger RL, Miller ML, Cohen M, Sofka M, Borkovec TD. Worry changes
decision making: the effect of negative thoughts on cognitive processing. J
Clin Psychol. 1990;46(1):78–88. https://doi.org/10.1002/1097-4679(199001
)46:1<78::AID-JCLP2270460113>3.0.CO;2-R.

49. Watkins ER. Rumination-focused cognitive-behavioral therapy for
depression. New York: Guildford Publications; 2016.

50. Watkins ER, Mullan E, Wingrove J, Rimes K, Steiner H, Bathurst N, et al.
Rumination-focused cognitive-behavioural therapy for residual depression:
phase II randomised controlled trial. Br J Psychiatry. 2011;199(4):317–22.
https://doi.org/10.1192/bjp.bp.110.090282.

51. Watkins ER, Taylor RS, Byng R, Baeyens C, Read R, Pearson K, et al. Guided
self-help concreteness training as an intervention for major depression in
primary care: a phase II randomized controlled trial. Psychol Med. 2012;
42(7):1359–71. https://doi.org/10.1017/S0033291711002480.

52. Hvenegaard M, Moeller SB, Poulsen S, Gondan M, Grafton B, Austin SF, et al.
Group rumination-focused cognitive-behavioural therapy (CBT) v. group CBT
for depression: phase II trial. Psychol Med. 2020;50(1):11–9. https://doi.org/1
0.1017/S0033291718003835.

53. Topper M, Emmelkamp PMG, Watkins E, Ehring T. Prevention of anxiety
disorders and depression by targeting excessive worry and rumination in
adolescents and young adults: a randomized controlled trial. Behav Res
Ther. 2017 Mar 1;90:123–36. https://doi.org/10.1016/j.brat.2016.12.015.

54. Cook L, Mostazir M, Watkins E. Reducing stress and preventing depression
(RESPOND): Randomized controlled trial of web-based rumination-focused
cognitive behavioral therapy for high-ruminating university students. J Med
Internet Res. 2019;21(5):e11349.

55. Zalta AK, Shankman SA. Conducting psychopathology prevention research
in the RDoC era. Clin Psychol Sci Pract. 2016;23(1):94–104. https://doi.org/1
0.1111/cpsp.12144.

56. Schleider JL, Weisz JR. Reducing risk for anxiety and depression in
adolescents: effects of a single-session intervention teaching that
personality can change. Behav Res Ther. 2016;87:170–81. https://doi.org/10.1
016/j.brat.2016.09.011.

57. Schulz KF, Altman DG, Moher D, Group C. CONSORT 2010 statement:
updated guidelines for reporting parallel group randomized trials. Ann
Intern Med. 2010;152(11):726–32. https://doi.org/10.7326/0003-4819-1
52-11-201006010-00232.

58. Grant S, Mayo-Wilson E, Montgomery P, Macdonald G, Michie S,
Hopewell S, et al. CONSORT-SPI 2018 explanation and elaboration:
Guidance for reporting social and psychological intervention trials.
Trials. 2018;19(1):406.

59. Eysenbach G, CONSORT E-HEALTH Group. CONSORT-EHEALTH: Improving
and Standardizing Evaluation Reports of Web-Based and Mobile Health
Interventions. J Med Internet Res. 2011;13(4):e126.

60. Nolen-Hoeksema S, Parker LE, Larson J. Ruminative coping with depressed
mood following loss. J Pers Soc Psychol. 1994;67(1):92–104. https://doi.org/1
0.1037/0022-3514.67.1.92.

61. Meyer TJ, Miller ML, Metzger RL, Borkovec TD. Development and validation
of the penn state worry questionnaire. Behav Res Ther. 1990;28(6):487–95.
https://doi.org/10.1016/0005-7967(90)90135-6.

62. Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16(9):606–13. https://doi.org/10.1
046/j.1525-1497.2001.016009606.x.

63. Stewart-Brown S, Platt S, Tennant A, Maheswaran H, Parkinson J, Weich S,
et al. The Warwick-Edinburgh mental well-being scale (WEMWBS): a valid
and reliable tool for measuring mental well-being in diverse populations
and projects. J Epidemiol Community Health. 2011;65(Suppl 2):A38–9.
https://doi.org/10.1136/jech.2011.143586.86.

64. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-
Edinburgh mental well-being scale (WEMWBS): development and UK
validation. Health Qual Life Outcomes. 2007;5(1):1–13. https://doi.org/10.11
86/1477-7525-5-63.

65. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):
1092–7. https://doi.org/10.1001/archinte.166.10.1092.

66. Hankin BL, Young JF, Gallop R, Garber J. Cognitive and interpersonal
vulnerabilities to adolescent depression: classification of risk profiles for a
personalized prevention approach. J Abnorm Child Psychol. 2018;46(7):
1521–33. https://doi.org/10.1007/s10802-018-0401-2.

67. Norman GR, Sloan JA, Wyrwich KW. Interpretation of changes in health-
related quality of life: the remarkable universality of half a standard
deviation. Med Care. 2003;41(5):582–92. https://doi.org/10.1097/01.MLR.
0000062554.74615.4C.

68. Sealed Envelope Ltd. Power calculator for continuous outcome superiority
trial [Internet]. 2012 [cited 2021 Jun 28]. Available from: https://www.sea
ledenvelope.com/power/continuous-superiority/

69. White IR, Carpenter J, Horton NJ. Including all individuals is not enough:
lessons for intention-to- treat analysis. Clin Trials. 2012;9(4):396–407. https://
doi.org/10.1177/1740774512450098.

70. Marcus M, Yasamy MT, van Ommeren M, Chisholm D. Depression, a global
public health concern [internet]. WHO Department of Mental Health and
Substance Abuse. 2012; Available from: http://www.who.int/mental_health/
management/depression/who_paper_depression_wfmh_2012.pdf.

71. Muñoz RF, Bunge EL, Chen K, Schueller SM, Bravin JI, Shaughnessy EA, et al.
Massive open online interventions: a novel model for delivering behavioral-
health services worldwide. Clin Psychol Sci. 2016;4(2):194–205. https://doi.
org/10.1177/2167702615583840.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Edge et al. BMC Psychiatry          (2021) 21:519 Page 10 of 10

https://doi.org/10.1037/1528-3542.1.1.25
https://doi.org/10.1037/1528-3542.1.1.25
https://doi.org/10.1080/15374410802359627
https://doi.org/10.1111/jcap.12102
https://doi.org/10.1016/j.beth.2011.11.002
https://doi.org/10.1016/j.paid.2015.06.034
https://doi.org/10.1037/0022-3514.69.1.176
https://doi.org/10.1016/j.beth.2006.03.003
https://doi.org/10.1002/1097-4679(199001)46:1<78::AID-JCLP2270460113>3.0.CO;2-R
https://doi.org/10.1002/1097-4679(199001)46:1<78::AID-JCLP2270460113>3.0.CO;2-R
https://doi.org/10.1192/bjp.bp.110.090282
https://doi.org/10.1017/S0033291711002480
https://doi.org/10.1017/S0033291718003835
https://doi.org/10.1017/S0033291718003835
https://doi.org/10.1016/j.brat.2016.12.015
https://doi.org/10.1111/cpsp.12144
https://doi.org/10.1111/cpsp.12144
https://doi.org/10.1016/j.brat.2016.09.011
https://doi.org/10.1016/j.brat.2016.09.011
https://doi.org/10.7326/0003-4819-152-11-201006010-00232
https://doi.org/10.7326/0003-4819-152-11-201006010-00232
https://doi.org/10.1037/0022-3514.67.1.92
https://doi.org/10.1037/0022-3514.67.1.92
https://doi.org/10.1016/0005-7967(90)90135-6
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1136/jech.2011.143586.86
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1007/s10802-018-0401-2
https://doi.org/10.1097/01.MLR.0000062554.74615.4C
https://doi.org/10.1097/01.MLR.0000062554.74615.4C
https://www.sealedenvelope.com/power/continuous-superiority/
https://www.sealedenvelope.com/power/continuous-superiority/
https://doi.org/10.1177/1740774512450098
https://doi.org/10.1177/1740774512450098
http://www.who.int/mental_health/management/depression/who_paper_depression_wfmh_2012.pdf
http://www.who.int/mental_health/management/depression/who_paper_depression_wfmh_2012.pdf
https://doi.org/10.1177/2167702615583840
https://doi.org/10.1177/2167702615583840

	Abstract
	Background
	Method/design
	Discussion
	Trial registration

	Background
	Objective
	Methods
	Study design
	Recruitment and study settings
	Outcomes
	Primary outcome
	Secondary outcomes
	Eligibility criteria
	Screening and consent procedure
	Participant timeline (see Figures 1 and 2)
	Baseline and follow-up assessments
	Randomisation, intervention delivery and masking
	Interventions
	Digital RNT- targeting self-help app (experimental intervention group)
	Waiting list control
	Intervention adherence
	Sample size

	Statistical analysis plan
	Organization, quality assurance and data management
	Trial status

	Discussion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

