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Assessing the efficacy and safety of STOP e

(successful treatment for paranoia)—an
app-based cognitive bias modification therapy
for paranoia: a randomised clinical trial protocol

Jenny Yiend'""®, Rayan Taher'", Carolina Fialho', Chloe Hampshire?, Che-Wei Hsu'"# Thomas Kabir?,
Jeroen Keppens?, Philip McGuire®, Elias Mouchlianitis', Emmanuelle Peters', Tanya Ricci',
Sukhwinder Shergill®, Daniel Stahl', George Vamvakas', Pamela Jacobsen?, the MPIT and Avegen

Abstract

Background Paranoia, the belief that you are at risk of significant physical or emotional harm from others, is a com-
mon difficulty, which causes significant distress and impairment to daily functioning, including in psychosis-spectrum
disorders. According to cognitive models of psychaosis, paranoia may be partly maintained by cognitive processes,
including interpretation biases. Cognitive bias modification for paranoia (CBM-pa) is an intervention targeting the bias
towards interpreting ambiguous social scenarios in a way that is personally threatening. This study aims to test

the efficacy and safety of a mobile app version of CBM-pa, called STOP (successful treatment of paranoia).

Methods The STOP study is a double-blind, superiority, three-arm randomised controlled trial (RCT). People are
eligible for the trial if they experience persistent, distressing paranoia, as assessed by the Positive and Negative Syn-
drome Scales, and show evidence of an interpretation bias towards threat on standardised assessments. Participants
are randomised to either STOP (two groups: 6- or 12-session dose) or text-reading control (12 sessions). Treatment

as usual will continue for all participants. Sessions are completed weekly and last around 40 min. STOP is completely
self-administered with no therapist assistance. STOP involves reading ambiguous social scenarios, all of which could
be interpreted in a paranoid way. In each scenario, participants are prompted to consider more helpful alternatives
by completing a word and answering a question. Participants are assessed at baseline, after each session, and at 6,
12,18 and 24 weeks post-randomisation. The primary outcome is the self-reported severity of paranoid symptoms
at 24 weeks, measured using the Paranoia Scale. The target sample size is 273 which is powered to detect a 15%
symptom reduction on the primary outcome. The secondary outcomes are standardized measures of depression,
anxiety and recovery and measures of interpretation bias. Safety is a primary outcome and measured by the Negative
Effects Questionnaire and a checklist of adverse events completed fortnightly with researchers. The trial is conducted
with the help of a Lived Experience Advisory Panel.

Discussion This study will assess STOP's efficacy and safety. STOP has the potential to be an accessible intervention
to complement other treatments for any conditions that involve significant paranoia.
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Trial registration ISRCTN registry, ISRCTN17754650. Registered on 03/08/2021. https://doi.org/10.1186/ISRCTN1775

4650.
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Role of sponsor {5¢}

Introduction

Background and rationale {6a}

Paranoia refers to the belief that other people are delib-
erately intending to cause harm to you in some way,
including emotional (e.g. humiliation) and physical harm
(e.g. your life being in danger). It also includes the fear
of coming to harm from physical objects and situations
(e.g. security cameras). Psychological models of paranoia
suggest that it occurs on a continuum. Paranoid think-
ing in the general population is thought to have a hier-
archical structure, ranging from mild social evaluative
concerns (e.g. fears of rejection) to severe threats (e.g.
significant personal harm) [1-5]. Persecutory delusions
fall at the extreme point on the continuum of paranoid
belief. As such, they are associated with more distress
than other types of delusion [6], are most likely to elicit
a behavioural response to cope with the experience [7]
and are a strong predictor of hospitalization [8]. Over
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one-third of UK psychiatric patients suffer from perse-
cutory delusions, often appearing in a range of psycho-
pathologies, including depression [9], bipolar disorder
[10], posttraumatic stress disorder [11], anxiety [12],
and with the highest prevalence and greatest intensity in
psychosis [13].

National Institute for Health and Care Excellence
(NICE) clinical guidelines for psychosis and schizophre-
nia recommend that service users are offered cognitive
behavioural therapy (CBT). However, some estimates
suggest that CBT is received by as little as 24% of those
who could benefit and it has shown only moderate effect
sizes for delusions [14-16]. Furthermore, a significant
proportion of patients suffering from persecutory delu-
sions continue to experience distressing symptoms fol-
lowing psychological treatment [17, 18]. Thus, there is a
need for novel, accessible, scalable interventions for par-
anoia, either as standalone treatments or as adjuncts to
boost existing therapies. This is also important for widen-
ing access to help and support for people who may expe-
rience paranoia which causes distress and impairment,
but who do not present to mental health services, or who
may not want to take up the offer of CBT delivered by a
therapist.

Recent thinking in the treatment for delusions empha-
sises briefer, targeted interventions, with a focus on puta-
tive causal factors such as cognitive biases [19, 20]. Here
we use the term ‘cognitive bias’ in its narrower sense
to refer to the selective processing of information that
matches the core content of the pathology of a disorder
[5]. For example, individuals with persecutory delusions
may consistently interpret emotionally ambiguous infor-
mation in one unhelpful direction (i.e. interpretation
bias). For example, two people laughing together at a bus
stop may be taken to mean ‘they are laughing at me/try-
ing to humiliate me’ Repeated paranoid interpretations
can produce an increased perception of danger of harm
to the self, which can reinforce paranoid beliefs, maintain
symptoms and increase distress. This, in turn, triggers
even more biased processing in a self-perpetuating cycle.
In theoretical models of psychosis, this cycle is proposed
as contributing to the formation and maintenance of pos-
itive symptoms such as delusions [6].

For these reasons, brief psychological treatments
that target cognitive biases directly, such as cognitive
bias modification (CBM), have been developed [21].
CBM is a class of theory-driven treatments that use
laboratory-derived, repetitive word tasks to manipu-
late biases and promote more adaptive processing and
have been used to ameliorate anxiety and depression
[21]. CBM-pa (cognitive bias modification for paranoia)
is a six-session computer desktop version of this class
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of intervention specifically designed to target paranoid
interpretations, i.e. it ‘trains’ the brain to process and
interpret emotionally ambiguous situations in a more
benign, non-paranoid way [22]. Feasibility testing of a
six-session CBM-pa has shown promising results [23].
STOP (successful treatment of paranoia) is the succes-
sor to CBM-pa. STOP takes the form of a 12-session,
self-administered mobile app with audio and graphic
enhancements of its therapeutic content. The develop-
ment of STOP was an iterative and thorough process
that involved collaboration between individuals with
lived experience of paranoia, clinical psychologists
and researchers with full details having been published
elsewhere [24].

The present paper presents the full protocol of the
STOP randomised controlled trial (RCT) to assess its
efficacy and safety for transdiagnostic use in people
with distressing clinical levels of paranoia. The use of
an active control (an identical app, but replacing the
therapeutic text and tasks with neutral content) per-
mits robust conclusions about the mechanism of action
of any therapeutic effects.

Objectives {7}
The primary objectives of the trial are as follows:

+ To assess the efficacy of STOP.

Efficacy is evaluated in two different doses (6 and
12 sessions) using a primary outcome (paranoia
scale) measured at 24 weeks post-randomisation
with a 12-session text reading control.

+ To assess the safety of STOP.

Safety is evaluated using the Negative Effects
Questionnaire at 12 weeks and a fortnightly
checklist of adverse events.

A secondary objective is to examine the dose-
response relationship by performing a retrospective
time-series dose—response modelling of change over
time on key outcome measures.

Trial design {8}

The trial is a double-blind, superiority, three-arm RCT
recruiting individuals across England and Wales who
experience clinical levels of paranoia as assessed by
the Positive and Negative Syndrome Scales and show
evidence of an interpretation bias towards threat on
standardised assessments. Participants are randomly
allocated to a 6-session intervention group, a 12-ses-
sion intervention group or a 12-session text reading
control. Treatment as usual (TAU) will continue for all
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participants. Sessions are weekly and last around 40
min. Assessments are at baseline, after each session,
and at 6, 12, 18 and 24 weeks post-randomisation. The
trial is designed to run entirely remotely.

Methods: participants, interventions and outcomes
Study setting {9}

This study is conducted across two main recruitment
hubs. The lead hub is the Institute of Psychiatry, Psy-
chology & Neuroscience (IoPPN), King’s College Lon-
don. The second hub is the Department of Psychology,
University of Bath. In addition, 20 NHS Trusts across
England and Wales were recruited to the study through
the Clinical Research Network (CRN) portfolio. The
trial is conducted with the help of a lived experience
advisory panel (LEAP).

Eligibility criteria {10}

There are no eligibility criteria relating to current or
past use of mental health services or diagnosis, as we
aim to assess the use of STOP in a wide range of peo-
ple experiencing paranoia, including those currently
underserved by available sources of help and support.

Inclusion criteria:

1. Any clinically significant persecutory or paranoid
symptoms, present for at least the preceding month.
This is operationalised as a score of 3 (‘mild’) or more
on item 6 of the Positive and Negative Syndrome
Scale (PANSS) [25]. Item 6 measures ‘suspiciousness/
persecution’ defined as ‘unrealistic or exaggerated
ideas of persecution, as reflected in guardedness, a
distrustful attitude, suspicious hyper-vigilance, or
frank delusions that others mean one harm’

2. Displaying an interpretation bias on the 8-item
screening version of the similarity ratings task (SRT).
The SRT screening task is a shortened (8-item) ver-
sion of the SRT [26, 27]. Screening bias scores range
from+3 to—3. Zero indicates no bias; plus scores
indicate a bias favouring paranoid interpretations
and minus scores indicate a bias favouring nonpara-
noid interpretations. A bias score of—2 or greater
(i.e.—2 up to+3) is necessary to be selected for the
study.

3. If on psychotropic medication, participants should
be stable on that medication for at least the last 3
months and expected to be so for the study duration.

4. Age 18 years or older.

5. Capacity to consent: if in doubt, this is assessed using
the Capacity Assessment Tool [28].
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Exclusion criteria:

1. Severe cognitive impairment (e.g. being unable to
validly complete one or more of the screening assess-
ments)

2. Illiteracy or inability to understand written and spo-
ken English.

3. Major current physical illness (e.g. cancer, heart dis-
ease, stroke, dementia).

4. Major substance or alcohol misuse, assessed by
CAGE-AID Substance Abuse Screening Tool [29].

5. Currently receiving, or soon due to receive, a psy-
chological intervention or having done so in the
last 3 months. A psychological intervention, for the
purpose of the study, is defined as five or more con-
secutive sessions with a trained therapist, either in an
individual or group setting, for the purpose of alle-
viating symptoms arising from paranoia or related
issues.

6. Currently taking part in any other interventional
research study.

7. Extreme paranoia, i.e. scoring 7 (defined as ‘Extreme—
a network of systematised persecutory delusions
denotes the patient’s thinking, social relations and
behaviour’) on item 6 of the PANSS.

8. At high risk of suicide as indicated by the Columbia
Suicide Severity Rating Scale (C-SSRS)—Screen Ver-
sion [30, 31].

Who will take informed consent? {26a}
Consent and screening are carried out by either.

i) Trained research assistants from the University of
Bath and King’s College London who are part of the
main study team or

ii) Good Clinical Practice (GCP)-trained CRN or clini-
cal staff at recruiting sites across England and Wales.

Capacity to consent is assumed in accordance with
government legislation [32]. Where there is doubt,
capacity is assessed during screening using a capacity
assessment tool that is based on this legislation.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}

We include an explicit item in our informed consent
procedures explaining the process for fully anonymised
data sharing via the national repository, UK Data
Archive and data files deposited at the ISRCTN registry
(https://www.biomedcentral.com/p/isrctn). Participants
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who do not wish their anonymised data to be deposited
can omit checking this box and/or strike out this item.

This trial does not involve collecting biological speci-
mens for storage.

Interventions

Explanation for the choice of comparators {6b}

The study uses an active control condition to enable the
evaluation of the effect of manipulating the hypothesised
mechanism of action (bias reduction) directly, controlling
for any non-specific effects (e.g. contact with researchers,
interaction with digital equipment, trial participation,
etc.) in a manner not possible with a waiting list control.

Intervention description {11a}

This trial will aim to compare two interventions, the
STOP mobile app and a text reading control. Both are
described here.

STOP intervention
Participants randomised to the intervention receive
40 training items per session on the STOP mobile app.

Session 1- Passage 4 of 40

Session 1 - Passage 4 of 40
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Participants read text inviting paranoid interpretations,
then complete missing words and answer questions in a
way that encourages alternative, adaptive beliefs about
themselves and others (see Fig. 1).

Full details of the development of the STOP interven-
tion have been published by Hsu and colleagues [24].
Here we provide an overview of key points. The item
content, including scenarios, questions and responses,
was derived from real-life examples generated by 18 peo-
ple with lived experience of clinical paranoia. The aca-
demic team then revised the questions and answers into
the standard format shown in Fig. 1 (three-line stories
with a final word completion resolving ambiguity posi-
tively, followed by a one-sentence question to reinforce
the positive resolution).

Severity grading of sessions

The order of intervention sessions was informed by the
paranoia hierarchy [1]. Clinician-delivered exposure
therapy involves gradually exposing clients to increas-
ingly triggering situations, meaning early sessions are less
anxiety-provoking and more tolerable for patients. This

Session 1 - Passage 4 of 40

&

You start a new job and hope to be
friends with your colleagues. At the
end of your first day you ask if
people would like to go for a drink
but they all say they are too busy.

You sense that they are..
ap _ |_getic

Type in the first missing letter

Next

&

You start a new job and hope to be
friends with your colleagues. At the
end of your first day you ask if
people would like to go for a drink
but they all say they are too busy.

You sense that they are...

o

Now use the passage to answer the

following question:

Should you ask again a

different day?

©

C

Copyright © 2021. Jenny Yiend, King's College London. All rights reserved.

Fig. 1 STOP training item example



Yiend et al. Trials (2024) 25:806

allows habituation of the emotional response to occur
gradually as the patient progresses through to more chal-
lenging therapeutic content and is usually more accept-
able to patients, reducing the risk of dropout. Similarly,
STOP’s early sessions include less severe items, with a
graded progression toward more challenging items in
later sessions.

Verb grading of sessions

Clinician-administered cognitive therapies tradition-
ally employ an increasing ‘drill-down’ from more sur-
face-level automatic thoughts, into more rigid rules and
assumptions, and then finally towards deeper core beliefs.
In order to reflect this in STOP, we selected specific verbs
for the final sentence of each passage. In sessions 1-4, the
following verbs are used to reflect automatic thoughts:
‘think; ‘imagine’ or ‘sense’ (e.g., you think that this
means...). In sessions 5-8, the following verbs are used to
capture underlying assumptions: ‘assume, ‘presume’ and
‘suppose’ (e.g. you assume that this means ...). In sessions
9-12, core beliefs are reflected using the verbs ‘believe,
‘are sure’ and ‘know’ (e.g. you believe that this means ...).
Appropriate verbs to capture each level were decided by

Session 1 - Passage 10of 40

Session 1- Passage 1of 40
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consensus of three members of the research team with
experience in paranoia, cognitive therapies and CBM
methods.

In the six-session arm of STOP, users receive only the
first 6 sessions of the full 12-session therapy. The content
of the first six sessions is therefore less severe in terms
of quantitative paranoia ratings and uses only the earlier
verbs in the drill-down sequence.

Text-reading control

Participants randomised to the active control condi-
tion receive 40 control items per session (approximately
40 min each) on the STOP mobile app. The experience
is identical to the intervention condition except the item
content that participants see omits the ‘active ingredient’
(resolution of a potentially triggering, but ambiguous,
situation in a benign/non-paranoid manner. Instead, con-
trol participants read and respond to factual material or
mundane everyday experiences (see Fig. 2).

Interventions: modifications {11b}
The trial arm interventions cannot be modified for
individual participants. Participants choosing to take

Session 1 - Passage 10of 40

You turn the kettle on and wait for the

water to boil. You get a teabag out of

the tin, which you put into a mug, and

pour the boiling water onto the teabag.

Next, you add the..

m k

Type in the first missing letter

Next

You turn the kettle on and wait for the

water to boil. You get a teabag out of

the tin, which you put into a mug, and
pour the boiling water onto the teabag.

Next, you add the...

Now use the passage to answer the
following question:

Have you made yourself a cup of
coffee

- )
. ©

Copyright © 2021. Jenny Yiend, King's College London. All rights reserved.

Fig. 2 Control item example



Yiend et al. Trials (2024) 25:806

part will follow the procedures as predefined for their
allocated arm. However, participants have the right to
withdraw from the study at any time for any reason.
Participants may also be withdrawn from the trial if
deemed appropriate by the trial steering committee
(TSC) or chief investigator (CI), for example, due to
adverse events (AEs), serious adverse events (SAEs),
protocol violations, administrative or other reasons.

Strategies to improve adherence to interventions {11c}
Adherence is a known challenge faced by online inter-
ventions. To mitigate this, STOP includes evidence-
based gamification techniques including progress
tracking and reward badges. During the trial, the fol-
lowing will be implemented to reduce drop-out:

1. When registering patients into the trial, researchers
and participants schedule dates together for complet-
ing each session using the app’s calendar. A (blinded)
administrator portal tracks participants’ progress.
Missed or incomplete sessions or assessments trigger
auto-alerts to the team for investigation and/or addi-
tional support.

2. Participants (intervention and control) receive a
weekly or fortnightly phone call from researchers,
following a pre-prepared script.

3. STOP and the text reading control condition include
audio-visual enhancements (e.g. dynamic and static
images and sounds) to increase participants’ interest
and engagement with the text they are reading.

Adherence to the intervention is defined in Table 1

and is extracted automatically by the app upon a par-
ticipant’s exit from the trial.

Table 1 Definitions of adherence
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Relevant concomitant care permitted or prohibited

during the trial {11d}

Care permitted: all three conditions are conducted in
addition to TAU, which consists of individualised combi-
nations of medication and care coordination.

Care prohibited: none. Patients are not eligible for the
trial if they are in receipt of a conflicting psychologi-
cal therapy currently, within the previous 3 months, or
are likely to start such a therapy for the duration of the
trial. If a patient starts a therapy while in the trial this is
recorded under TAU data collection; they would not be
withdrawn from the trial.

Provisions for post-trial care {30}
TAU will continue upon participants’ exit from the trial.

Outcomes {12}
The full assessment schedule is shown in Table 2.

Primary outcome measure

The primary outcome is mean paranoid symptoms meas-
ured using the paranoia scale (PS) [33] at 24 weeks post-
randomisation. The PS is a 20-item self-report measure
designed to assess paranoid ideation in response to eve-
ryday events and situations. Items on the PS include
‘someone has it in for me’ and ‘it is safer to trust no
one! Participants rate their agreement with each item
using a 5-point scale (1=not at all applicable to me to
5=extremely applicable to me). Individual scores are
summed, ranging from 20 to 100 with higher scores indi-
cating greater endorsement of paranoid ideation. The PS
has been used widely within clinical research and has
good psychometric properties with internal consistency,
r=0.84, and test—retest reliability, 7=0.70 [33]. The LEAP
contributed to discussion and decision-making around
the choice of primary outcome, informed by the data col-
lected from the feasibility study [22].

Definition

Acceptable values Target values

Individual sessions

To‘complete’an individual session participant must...

Enter responses on at least 20
out of 40 trials (50%)

Enter responses
on at least 30
out of 40 trials
(75%)

Intervention overall To‘complete’the intervention participants must... Complete ¥ of all sessions Complete V>
scheduled to date of all sessions
scheduled
to date
Number of participants Proportion of sample to be adherent to meet overall trial adher-  50% 75%

ence targets
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Table 2 Trial assessment schedule
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Timeline Screening Baseline

Sessions 1-6

Sessions 7-12
(The 6-session arm
does not receive
these treatment
sessions, but does
receive assessments)

Follow-up Follow-up Follow ups

(this is end of treatment
for the &-session arm, mid
treatment for the other
arms)

(this is 3 mth post
randomisation FU for 6
session arm, end of

for others)

Socio-demographics

Inclusion/Exclusion criteria checklist

Capacity Assessment Tool

Socio-demographic data

Participant Consent Form

Participant Information Sheet

Credibility/Expectancy Questionnaire

N[ wNm

Wechsler Test of Adult Reading (WTAR)

9 | Persuadability subscale (PER)

Target hanism (bias)

Similarity Ratings Task (SRT)
Scrambled Sentences Task (SST)
Clinical Symptoms

Paranoia Scale*

Green Paranoid Thought Scale (GPTS)
short version (18 items)

PANSS- item 6 only

SCID-5 Diagnostic interview

HADS

Paranoia Worries Questionnaire
State Mood chang

VAS (anxious, sad, paranoid, friendly)
Recovery

WEMWBMS

QPR

ReQol

User Satisfaction (Ben-Zeev et al 2014)

Miscell
Treatment As Usual
Self-reported Treatment Allocation

30

Negative Effects Questionnaire

1. Grey cells indicate measures subject to counterbalancing (C/bal) for:

a) task order (indicated by vertical arrows)

b) item content across multiple uses of the same task (indicated by horizontal arrows)
2. Full counterbalancing schedules available upon request from the corresponding author

3. Pre-post session = this assessment is given before (pre) and after (post) every session

4. FU 24w only = this assessment is administered at 24 week follow up only

Secondary outcome measures

The LEAP contributed to discussion and decision-mak-
ing around the choice of secondary outcomes informed

by the data collected from the feasibility study [22].

1. Paranoid symptoms are also measured as secondary
outcomes at baseline, 6, 12, 18 and 24 weeks post-
randomisation (24-week measurement is the primary

outcome).

2. Paranoid beliefs (i.e. interpretation bias, the cogni-

tive mechanism targeted by the intervention)

are

measured at baseline, 6, 12, 18 and 24 weeks post-

randomisation and after every session using:

« Similarity Rating Test (SRT)
o Scrambled Sentences Task (SST)

3. Clinical symptoms are measured at baseline, 6, 12, 18

and 24 weeks post-randomisation using:

« Green Paranoid Thoughts Scale Revised (R-GPTS).

« Positive and  Negative Symptom  Schedule
(PANSS)—item 6 only

« Hospital Anxiety and Depression Scale (HADS)

o Paranoia Worries Questionnaire (PWQ)

4. State mood changes are measured before and after

each session using visual analogue scales (VAS: anx-
ious, sad, paranoid, friendly). VAS for mood are psy-
chometric response scales used to measure present
mood state using visual representations (e.g. faces
representing different mood states) [34]. These detect
any abrupt changes in mood as part of the safety
assessment protocol of the STOP mobile app.

. Recovery is measured at baseline, 6, 12, 18 and 24

weeks post-randomisation using:

+ The Warwick-Edinburgh Mental Wellbeing Scale
(WEMWBS)
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+ Questionnaire about the Process of Recovery (QPR)

« Recovering Quality of Life (ReQoL)

o User satisfaction with the mobile app is measured
with the Ben-Zeev et al. [35] instrument.

6. Miscellaneous

« Negative Effects Questionnaire (NEQ)

» Adverse events (AEs) data is also collected and
reported using an adverse events checklist that
was developed specifically to assess the safety of
STOP; details about the development and content
of this checklist have been published elsewhere
[36].

See Supplementary file 1 for further details on the
scales used for the secondary outcomes.
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Socio-demographic data and other baseline measures

The following socio-demographic data are collected at
baseline: age, sex at birth, ethnicity, the Wechsler Test
of Adult Reading (WTAR) [37] as a proxy measure of
IQ, educational level, employment, living arrange-
ment, relationship status, self-reported dyslexia and
age of onset of distressing paranoia. The subscale of
the Multidimensional Iowa Suggestibility Scale [38] is
administered at baseline as part of the safety protocol
to determine those who require weekly, as opposed to
fortnightly, check-in calls (see Sect. 13, ‘Participant
timeline’). Two items (‘By the end of the intervention,
how much improvement in your paranoid symptoms do
you think will occur?” and ‘By the end of the study, how
much improvement in your symptoms do you really
feel will occur?’) from the Credibility and Expectancy
questionnaire [39] are used to measure participants’
expectations of benefiting from taking part in the trial,

Screening and
Informed Consent

Inclusions: clinical diagnosis
with paranoia; score 3 or
more on PANSS item 6;
interpretation bias; stable

on meds (if psychotropic) for
the last 3 mths; age 18 years
or over; capacity to consent.
Exclusions: severe cognitive

Baseline Assessment (given at the start of session 1) of:
target mechanism (interpretation bias); clinical
symptoms; recovery

impairment; illiteracy or
inability to understand
English; major physical
iliness; substance or alcohol
misuse; similar psychological

A

intervention during the
study period; currently in
another interventional

Random Allocat

ion (N =273)

research study; score of 7 on
PANSS item 6; high risk of

A

suicide

TAU + 6 sessions STOP

TAU + 12 sessions STOP

TAU + Active Text Reading Control

Intervention (Arm 1)
(N=91)

6 x 40 mins sessions

Intervention (Arm 2)
(N=91)

12 x 40 mins sessions

(Arm 3)
(N=91)

12 x 40 mins readings

Fig. 3 Trial flow diagram

‘L

Test (outcome measures) of:
target mechanism (interpretation
bias); clinical symptoms; recovery

A
Follow-up Assessments
(6,12, 18 and 24 wks
post-randomisation)
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to assess both equipoise and the role of expectation in
predicting improvement.

Participant timeline {13}

The participant pathway through the trial is shown
in the trial flow diagram (Fig. 3). Numbers indicate
recruitment targets.

Participants interested in taking part are provided
with the participant information sheet (PIS) and given
at least 24 h to consider taking part. They also have the
opportunity to ask any questions before written or elec-
tronic consent (as the participant prefers) is obtained.
Informed consent is taken before screening due to the
significant and necessary data collection that screening
involves. Participants’ eligibility is established by sys-
tematically assessing the inclusion and exclusion crite-
ria described above. Eligible individuals who choose to
take part then meet remotely with a trained researcher
who administers the baseline assessment. Researchers
then randomise the participant using the blinded ran-
domisation service provided by King’s Clinical Trials
Unit (KCTU). Researchers have remote contact with
participants to carry out the follow-up assessments.

Check-in calls

All participants (intervention and control) receive a
fortnightly phone call from researchers, following a
pre-prepared script to limit bias. Participants who
score>58 (2.5 standard deviations above the general
population mean) on the persuadability subscale of
the Multidimensional Iowa Suggestibility Scale (MISS)
[38] are deemed more vulnerable to the possible nega-
tive effects of the intervention by the Medicines and
Healthcare products Regulatory Authority (MHRA)
and are therefore offered weekly check-in phone calls.
Key objectives of the check-in calls are (i) to check par-
ticipants well-being, (ii) record any adverse events and
(iif) promote engagement in the trial.

Sample size {14}

With alpha=0.05 and 80% power, recruiting a sample of
77 per group would permit the detection of a clinically
useful drop of 8 points on the paranoia scale compared
to TAU assuming a standard deviation of 17.5 (based on
feasibility data) [22]. This magnitude drop would be a
15% reduction in the average score of paranoid patients
[40, 41]and represents an effect size of d=0.46 (small
to medium). Assuming a conservative estimate of 15%
drop-out (from feasibility data) a total sample size of 273
is required when using an independent ¢-test.
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Recruitment {15}

Participants include individuals who are, and are not,
currently using mental health services. The trial therefore
has a wide range of recruitment pathways including:

+ NHS Trust sites: 20 NHS Trusts across England and
Wales contribute to the study through the CRN port-
folio. In these trusts, GCP-trained CRN and clini-
cal staff may refer individuals to the central team for
screening or, following suitable training from the
central team, may perform screening themselves and
refer on eligible participants.

+ McPin Foundation: dedicated staff members from
McPin contribute significantly to recruitment
through service user networks, attending nationwide
events and other study publicity.

+ Recruitment registers in secondary care comprising
individuals who have agreed in principle and con-
sented in advance to a direct approach from research
teams.

+ MQ Mental Health Research (https://www.mqmen
talhealth.org/home/). A UK charity which publicises
opportunities to get involved in research directly to
the general public.

+ Self-referral through the study website could result
from any of the study publicity activities.

Potential participants from any source are encouraged
to access preliminary or additional information about the
study through the study website and recruitment flyers.

Assignment of interventions: allocation
Sequence generation {16a}
Randomisation is at the individual level in the ratio 1:1:1
and is performed by software development company,
Avegen, with advice and input from King’s Clinical Trials
Unit (KCTU). The randomisation procedure is completed
in the STOP app. There are no adjustments permitted to
randomisation once completed. Researchers and partici-
pants remain masked to the allocated condition. Block
randomisation with randomly varying block sizes is used.
Randomisation stratifiers (measured at screening) are
as follows:

1. Study hub (Bath, London)
2. Sex at birth (male, female)

Concealment mechanism {16b}

Randomisation lists including participant PIN numbers
are generated and communicated by KCTU to the soft-
ware developer. The developer is responsible for imple-
menting the randomisation process within their software
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platform. The patient’s assignment to study arm remains
concealed from all those involved in the study except
two nominated members of the software development
company. Data output for the data monitoring commit-
tee (DMC) and trial steering committee (TSC) is pooled
across arms. Upon specific request of the DMC, partially
unblinded data can be generated with labels A, B and C
to denote the different arms and only the external com-
mittee members and partially unblinded trial statistician
see these data. The study team, including the senior stat-
istician, sees only collapsed data.

Implementation {16c¢}

KCTU provides a unique blocked set of randomisation
codes to the developer. Prior to randomisation, each par-
ticipant is registered on a database system customised for
the study (MACRO) which provides a unique participant
identification number (PIN) that is used for their regis-
tration into the STOP app. PIN allocation is undertaken
by trial researchers going to www.ctu.co.uk and clicking
the link to access the MACRO system. A full audit trail of
data entry is automatically date and time stamped, along-
side information about the user making the entry within
the system.

Assignment of interventions: blinding

Who is blinded {17a}

This is a double-blinded study meaning that both
researchers and trial participants are unaware of which
arm a participant has been randomly allocated to. Two
members of the developer team who are independent of
those working with the trial research team are designated
to be fully unblinded throughout the trial and these indi-
viduals are not permitted to have direct contact with any
members of the research team.

Any cases of inadvertent unblinding (e.g. researcher
becoming aware of the content of sessions during a
routine phone call with a participant) are recorded by
researchers as protocol violations and participants con-
tinue with their participation. During data analysis, sen-
sitivity analyses are performed to assess the impact of
unblinded cases.

Procedure for unblinding if needed {17b}

It is not anticipated that there would be a need for an
emergency code break during the trial. However, if there
is a compelling reason to break the blind (e.g. in the event
of a serious adverse event which is related to the study
intervention, procedures or device) on an individual
basis, then this would be decided on the basis of advice
from the DMC and implemented via an approach from
the CI to one of the developer’s two named randomisa-
tion list holders.
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Data collection and management

Plans for assessment and collection of outcomes {18a}
Study researchers at both hubs are provided with appro-
priate training on the protocol for collecting trial data.
See the ‘Trial design’ section {12} for an overview of the
assessment schedule.

The design includes every arm receiving weekly post-
session ‘interim’ assessments for 12 weeks. Interim
assessments comprise a small subset of the main out-
come measures which are completed unsupervised
within the STOP app, as follows:

+ Paranoid beliefs measured using an 8-item version of
the SRT and the SST [26].

+ Clinical symptoms assessed by Paranoia Scale [33]
and R-GPTS [42].

+ State mood change measured pre-post each session
using visual analogue scales (VAS; anxious, sad, para-
noid, friendly) [34].

Participants also receive a check-in call on a fort-
nightly basis (weekly if they are high risk) to complete the
adverse events checklist. The rationale for and develop-
ment of this checklist is published elsewhere [43].

Follow-up assessments are given at 6, 12, 18 and 24
weeks post-randomisation to measure longer-term
effectiveness of the intervention. Follow-up assessment
includes the full battery of outcome measures at 6, 12, 18
and 24 weeks as shown in Table 2.

Plans to promote participant retention and complete
follow-up {18b}

A bespoke schedule of email and mobile app reminders
to both researchers and participants is programmed as
part of STOD, as detailed in Table 3.

Participants receive £20 for each follow-up assessment
they complete (four in total) as reimbursement for their
time. They receive an additional £20 final payment upon
completion of the last assessment.

Participants who withdraw early from the study may
have consented, via a dedicated checkbox, to an invita-
tion to complete a short exit assessment. In this case,
participants who remain willing to do so at the time of
withdrawal will:

« Self-report the main reason for withdrawal, which
will be qualitatively recorded by a researcher in the
withdrawal care report form (CRF) booklet

+ Complete Ben-Zeev et al. [35] mobile app user satis-
faction questionnaire

« Complete a bespoke, brief five-question question-
naire created for the study
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Table 3 Schedule of reminders and notifications
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Reminder/notification (sent 9am on next calendar day)

To participant To researcher

Push notification (in app) Email Email and
researcher
platform alert

Day before a scheduled session X X
Incomplete session: X X X
- Session not started on the scheduled day
- Session only partially completed on the scheduled day
Missed session: participant omits or only partially completes scheduled session  x X X
after the scheduled day
Mood worsening across 3 consecutive sessions on any VAS scale X
Day before a scheduled follow-up (6, 12, 18, 24 weeks) X X X

Beyond this, no further data are collected for any par-
ticipants who withdraw from the study and no follow-up
data are collected.

In contrast, for those who deviate from the protocol, or
withdraw from the study intervention only, all follow-up
data are sought.

Data management {19}

A large proportion of study data is collected on the
STOP app or by direct entry into the software company’s
researcher platform (HealthMachine: HM™). Monthly
data outputs of raw, non-aggregated data points are pro-
vided to the trial’s statistician by the developer. Full data
extracts are also sent every 6 months to prepare a com-
prehensive report for the DMC in order to meet DMC
reporting requirements or whenever requested by DMC.
In addition, data related to study progress (e.g. eligibil-
ity, recruitment, retention, drop-out, etc.) and study
milestones (e.g. adherence) are available live via either
a live dashboard linked to the app and/or internal study
recruitment tracking records.

Data not captured by the software company’s systems
are managed using KCTU procedures. A bespoke web-
based electronic data capture (EDC) system has been
designed, using the InferMed Macro 4 system. Database
access is strictly restricted through user-specific pass-
words to the authorised research team members. Par-
ticipant initials and age are entered on the EDC. No data
is entered onto the EDC system unless a participant has
signed a consent form to participate in the trial. The CI
team undertakes reviews of the entered data, in consul-
tation with the project analyst, for the purpose of data
cleaning and request amendments as required. Upon
a participant’s exit from the trial, a data monitor (CI or
project manager) reviews all the data for each participant
and provides electronic sign-off to verify that all the data
are complete and correct. When all participants have

received sign-off, data are formally locked for analysis
and KCTU provides a copy of the final exported dataset
in.csv format to the CI for onward distribution.

Confidentiality {27}

All information provided by participants is kept confi-
dential, within the limits of the law (i.e. the Data Protec-
tion Act). The limits of confidentiality and possibility of
action arising from certain disclosures (e.g. participant
discloses information that puts themself or someone else
at risk of serious harm) are outlined in the PIS and com-
prise part of the informed consent process.

Throughout the active trial period, all data collected
are held in pseudonymised form on secure password-
protected university servers. This includes indirect
identifiers (e.g. age, gender, ethnicity and sensitive clini-
cal diagnostic information). Individual participants are
coded within the datasets using their PIN assigned at
study registration. Direct identifiers (e.g. name, contact
details, etc.) are stored in a separate file location on the
university servers and used only for the purpose of liais-
ing with participants/clinicians during participation in
the trial. Only fully anonymised aggregated quantitative
data are used when the results of the study are published
or otherwise disseminated so participant identity will
never be revealed.

The quantitative data generated by this study are suit-
able for sharing after having been fully anonymised and
are deposited with UK Data Archive. Preparation for this
purpose is informed by recent literature advising on the
best way to reduce the possibility of re-identification [41,
42, 44]. We include a specific item in our informed con-
sent procedures allowing participants to indicate whether
they consent to anonymous data sharing via a national
repository. The data deposit is limited to those cases giv-
ing consent.
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Plans for collection, laboratory evaluation and storage

of biological specimens for genetic or molecular analysis

in this trial/future use {33}

Not applicable as there will be no biological specimens
collected (see above 26b).

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

Trial objective

We are interested in the estimand for the effect of treat-
ment under a treatment policy initially assigned at base-
line as expected under routine clinical care—as defined
by International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH)
[44]—at prespecified follow-up times. Following the ITT
(intention to treat) principle (which corresponds to the
treatment policy strategy approach), this requires esti-
mating the ITT estimand, which is defined as the aver-
age treatment effect (reduction of paranoid symptoms
measured using the paranoia scale) between 6 and 12 ses-
sions versus control at the 24-week follow-up, regardless
of adherence to the allocated study treatment (or other
intercurrent events that could occur) for all randomised
individuals. This has the consequence that subjects allo-
cated to a treatment arm need to be followed up, assessed
and analysed as members of that arm irrespective of their
compliance to the planned course of treatment [44]. This
approach requires the collection of outcome data after
treatment discontinuation, and we are required to treat
missing data after treatment discontinuation as though
they had been observed [44].

Baseline comparability of randomised groups
Baseline variables will be described overall and by inter-
vention group. Frequencies and proportions will describe
categorical variables, while numerical variables will be
described using mean and standard deviation (SD) if
normally distributed and median and interquartile range
(IQR) if not normally distributed.

No statistical testing of the baseline differences
between randomised groups is done.

Descriptive statistics for outcome measures

The primary and secondary outcomes will be summa-
rised at baseline, 6 weeks, 12 weeks and 24 weeks post-
randomisation by intervention group and overall. Mean,
SD, medians and IQR will be used to summarise varia-
bles, respectively.

Inferential analysis
The main statistical analyses aim to estimate the group
mean differences and associated 95% confidence intervals
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at the 6th week (end of the 6-session treatment), 12th
week (end of 12 session treatment), the 18th week and
the 24th week post-randomisation (6 weeks and 12 weeks
post-treatment observation time). These are estimated
using models that account for the repeated measure-
ments of the participants, as described below.
Randomisation is stratified by hub (London and Bath)
and sex at birth, which will always be included as covari-
ates in all statistical models. Post-randomisation meas-
urements will be taken at 6, 12, 18 and 24 weeks. We
expect an increasing dropout rate as treatment pro-
gresses, and as a result, we will analyse all four time
points simultaneously, under (restricted) maximum like-
lihood, to reduce potential biases and to maximise power.

Analysis of primary outcome

The primary outcome is mean paranoid symptoms meas-
ured using the Paranoia Scale (PS) [33] at 24 weeks post-
randomisation. PS ranges from 20 to 100 and are treated
as continuous. Our feasibility study suggested that the
primary outcome is normally distributed and ranges
between 20 and 80 points.

To evaluate the effect of a 6- and a 12-session STOP
mobile app compared with a 12-session text reading con-
trol, a linear mixed-model repeated measures (mmrm)
approach [41] will be fitted using restricted maximum
likelihood (reml). The model will allow a separate mean
paranoia scale (PS) parameter at each assessment time
in each treatment group and an unstructured covariance
matrix of the response-level residuals.

Under the repeated measures setup, we will treat base-
line outcome and dummy variables for the randomisation
factors (study hub, sex at birth) as independent variables
with a design matrix that allows no treatment difference
at baseline (though a different residual variance at follow-
up with non-zero covariances over time and across treat-
ment groups). Therefore, treatment randomisation group
(with levels denoting control, 6-session and 12-session
treatment), time (with levels denoting weeks 6, 12, 18 and
24 weeks), baseline PS score, treatment by time interac-
tion, baseline PS score by time interaction, study hub and
sex at birth will constitute the fixed part of the model.
Continuous baseline covariates will be centred at their
means. This setup allows us to estimate the treatment
effect at 24 weeks post-randomisation and lets follow-up
data be treated as ignorable under a missing-at-random
assumption. At the same time, the model accounts for the
possible imbalance due to random sampling in baseline
measurement of the outcome variable to control for pre-
treatment differences.

In addition to mean treatment differences with 95%
confidence intervals, standardised effect sizes (Cohen’s
d calculated as estimated treatment difference divided
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by the standard deviation of baseline outcome) with 95%
confidence intervals will be presented.

Model assumption checks

The linear mixed-effects models assume normally dis-
tributed residuals. Outcome residuals for each time point
will be plotted using a Q—Q plot to check for normality
and the existence of outliers. If violations of the assump-
tions will be observed, bootstrapped 95% confidence
intervals will be calculated using the bootstrap procedure
for multilevel data.

Analysis of secondary outcomes

For the secondary outcomes, we will use the same model
to evaluate the effect of the STOP intervention, provided
that the outcome values can be assumed to be normally
distributed. Where this is not the case, we will make use
of generalised random effects models with robust stand-
ard errors, under the missing-at-random assumption
about the data. For binary outcomes, we will fit random
effects logistic models and for ordered outcomes random
effects ordinal logistic models command.

Method for handling multiple comparisons

We control for type 1 error for our two planned and
orthogonal contrasts (6 months against control and 12
months against control at 6 weeks follow-up) by using
LSD test procedure, which does not require a correction
of the familywise error of pairwise comparisons of three
groups if the main effect is significant. No correction will
be made for multiple comparisons involving the primary
outcome.

Apart from our main outcome (paranoia scale), we
have identified five key secondary outcomes (two meas-
ures of the target mechanism: SRT, SST; three measures
of clinical symptoms: GPTS, HADS, PWQ) upon which
we will perform hypothesis testing.

For the remaining variables, we will provide statistics
and estimated treatment effects as purely explorative
results and do not perform formal statistical tests. Stand-
ard errors will be provided for the reader to make their
own formal assessment if desired.

Analysis of safety
There is a small likelihood that the STOP device can trig-
ger paranoia symptoms in users over and above their
baseline incidence levels of paranoia. We will therefore
analyse AEs/SAEs which involve paranoia symptoms
separately from other AEs/SAEs to identify potential
increases.

We will assess whether each AE and SAE is related to
the app itself and present any AEs and SAEs classified
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as potentially related to the app (including all paranoia
symptoms) in the following ways:

» For SAEs, each event, date and reason for potential
relation to the app will be listed individually.

+ We will then (i) plot the number of adverse events
and SAEs per predefined time period (e.g. 6 X4 week
blocks) and (ii) produce a cumulative plot over time.
The same descriptive analyses will be presented per
arm. The events will be presented as collapsed AE
and SAE as well as grouped into main categories.
The individual events and numbers will be regularly
assessed by the CI and by independent members of
the DMC at each meeting. The DMC will also assess
any critical development between bi-annual meet-
ings when necessary.

We do not expect the number of potential app-related
AEs/SAEs to occur frequently enough to perform formal
statistical analyses during the trial and will only report
the incidence rate (total number of those having the
event divided by the person-months at risk) and the ratio
of incidence rates between the two treatment arms per
time period will be calculated to allow detection of any
safety concerns within the treatment arm.

The data from the adverse events checklist in the
12-session arms (intervention and control) will be ana-
lysed using qualitative content analysis to produce a list
of adverse events along with their frequencies, serious-
ness, relatedness to the app and possible methods of
prevention/mitigation. Additionally, we will examine
the demographic and clinical characteristics of those
who experienced adverse events to identify patients who
might be at a higher risk.

The NEQ data will be provided as a total/overall score
of the negative effects that are related to treatment
and those that are related to other circumstances. As
these data provide quantitative scores for every partici-
pant, we will be able to perform comparative statistical
tests between treatment and control arms using a linear
regression approach.

Sensitivity of results to potential imbalance of baseline
characteristics

To assess the effect of potential chance imbalance five
prespecified baseline variables (education level, age, eth-
nicity, paranoia severity and bias score (SRT)) will be
controlled for and included as additional covariates in
the models. Any changes in treatment differences will be
reported.

Interim analyses {21b}
No interim analyses are planned.
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Methods for additional analyses (e.g. subgroup analyses)
{20b}
No subgroup analyses are planned.

Methods in analysis to handle protocol non-adherence
and any statistical methods to handle missing data {20c}
Sensitivity analysis due to protocol violations
A protocol violation or non-compliance is any devia-
tion from the protocol. These are recorded in a dedi-
cated log.

The statistical analyses will be primarily concerned
with two protocol violations:

1) Violations with regard to the occurrence of a ses-
sion and the extent of the adherence to the study,
as described in Section {11c} ‘Strategies to improve
Adherence to Interventions’

2) Violations due to unblinding

We will assess protocol violations by assessing the
violations (e.g. unblinding or data collected outside the
collection time frame) in further sensitivity analysis by
supplementing the model of the primary analysis with
an additional binary indicator variable coded 1 for the
existence of any protocol violation and 0 otherwise.
The analysis of this model will give intervention effect
estimates adjusted for potential effects of protocol vio-
lation. We will report the changes in the predicted out-
come differences alongside the main analysis.

Reporting of missingness

We will follow CONSORT guidelines of reporting the
reasons why patients were lost to follow-up and hence
why outcomes are missing. To identify the potential for
bias due to missing data, we will present a table com-
paring the distribution of baseline data by treatment
arm for patients with observed follow-up data and for
patients with missing follow-up data separately for each
study arm.

Missing data will be described both as a proportion
in each variable separately as well as using a graph that
ranks variables from most complete to least complete.
This will be done for all participants together as well as
for each arm separately.

Missing data in baseline variables

If the proportion of missing data in baseline variables
is small (approximately 1-2%), we will impute in with
the mean of the baseline variable [45]. If the propor-
tion of missing data in the baseline variables is large
(>2%), we will consider using multiple imputations
[46] by chained equations, which can accommodate the
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imputation of missing data in baseline variables as well
as in outcome measures at the same time. Results from
this process will be contrasted with results from the
complete case data analyses.

Missing data in the outcome

The described mixed model will be estimated via
restricted maximum likelihood that is valid under the
missing at random (MAR) assumption and allows to
include all patients with at least one follow-up observa-
tion. The MAR assumption requires that all predictors of
the missingness mechanism be included in the models to
maximise the likelihood that, conditional on these pre-
dictors, the outcome is missing at random.

To make the missing at-random assumption more
credible, we will identify prespecified baseline variables
(age, sex at birth, ethnicity, IQ (WTAR), educational
level, employment, living arrangement, relationship sta-
tus, self-reported dyslexia, age of onset of distressing
paranoia, paranoid beliefs, paranoia scale and HADS)
as potential predictors of missing data. We will perform
logistic regressions to identify significant predictors of
missing outcome variables, following Carpenter and
Smuk’s guidelines [47]. The analysis incorporates con-
structing binary indicators for missing outcomes at vari-
ous time points and utilizes logistic regression models to
assess if baseline variables predict missing outcome data.
The statistically significant variables at a 10% level from
this will constitute the predictors of missingness and
will be incorporated in the mixed-model repeated meas-
ures models for the analysis of the primary or secondary
outcomes as part of a sensitivity analysis. Interactions
between covariates and time will be assessed relaxing
the assumptions that missingness patterns are similar
between the treatment arm and over time. We will report
how sensitive our results are to the inclusion of these var-
iables and post-treatment group difference estimates and
associated confidence intervals will be reported.

Sensitivity of results due to missing data by assuming missing
not at random (primary analysis)

Analysis of data where the outcome is incomplete always
requires untestable assumptions about the missing data,
commonly that the data are missing at random. The esti-
mand would be inappropriate if a large proportion of
participants leave the study due to intercurrent events
and are not available for the final endpoint measurement.
In this case, we assume that the data are potentially not
missing at random (MNAR). To address this, the pri-
mary analyses are conducted using a pattern mixture
with multiple imputations model [48]. This approach
formulates the MNAR problem in terms of the differ-
ent distributions between the missing and observed data
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and different distributions can be specified for different
patterns of missingness of (groups of) participants that
reflects a specific assumption appropriate to their treat-
ment arm, drop-out time and possibly other relevant
information.

We will perform sensitivity analyses to explore the
effect of departures (varied over a plausible range) from
the assumption of missing at random made in the main
analysis following the steps recommended by White et al.
[49]. We will set up a multiple imputation model consist-
ent with the primary substantive analysis model. We will
use multiple imputations to impute missing values under
a MAR assumption and modify the MAR imputed data
to reflect a plausible range of patterns related to the effect
of non-compliance followed by drop-out following the
guidelines of Carpenter et al. [48].

Missing items in scales and subscales

The planned strategy for handling missing data at the
item and scales level will depend on the amount of miss-
ing data observed and the planned analyses for the out-
comes. For missing item data in secondary outcomes and
baseline measures, we will use pro-rating if less than 20%
of items are missing [50, 51]. If more than 20% are miss-
ing, we will treat it as a missing data point. To ensure the
same strategy is followed across all scales reported in
the principal paper(s), any guidance given by authors of
validated questionnaires will supersede the methods out-
lined herein.

Plans to give access to the full protocol, participant
level-data and statistical code {31c}

The full statistical analysis plan will be published in an
open access forum or journal. Data files are to be depos-
ited at the UK Data Archive. This is a clinical trial regis-
try recognised by WHO and ICMJE that accepts planned,
ongoing or completed studies of any design. It provides
content validation and curation and the unique iden-
tification number necessary for publication. All study
records in the database are freely accessible and search-
able. The statistical code is to be deposited in GitHub
(www.github.com), a Git repository hosting service.

Oversight and monitoring

Composition of the coordinating centre and trial steering
committee {5d}

The design, development and implementation of the
trial is managed by the CI and the co-applicants, in con-
sultation with service users. A dedicated project man-
ager, reporting to the CI, oversees trial conduct, assists
with governance and regulatory matters and provides
quality control. A Project Management Group (PMG)
meets quarterly to ensure the project remains focused on
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delivering against its objectives and monitors the project
against its stated budget, schedule, milestones and risks.
Its membership includes the investigators, the project
manager, two trial statisticians, a member of the soft-
ware development company and a representative from
The McPin Foundation. It will oversee the preparation of
reports to the funder, TSC and DMC.

The purpose of the TSC is to oversee the trial on behalf
of the sponsor and funder; to monitor adherence to the
protocol and statistical analysis plan; to ensure the rights,
safety and well-being of the participants and to provide
independent advice on all aspects of the trial. It con-
sists of five members independent of the trial team (a
chairperson, a statistician, two clinical academics, and a
patient and public involvement (PPI) representative) and
five members of the trial team (CI, two trial statisticians,
project manager and an additional PPI representative).

Composition of the data monitoring committee, its role
and reporting structure {21a}

The DMC consists of three independent members: a
chairperson, a clinical expert, and a statistician. The
DMC monitors the data emerging from the trial as
they relate to data quality and the safety of participants
and may request partially unblinded, fully unblinded or
interim analyses of trial data to be undertaken. It makes
recommendations to the TSC on whether the trial should
continue, stop or be modified.

Lived experience advisory panel (LEAP): context, formation
and contribution

A STOP study lived experience advisory panel (LEAP)
was recruited in March and April 2021. The LEAP con-
sists of five active members (three men and two women)
who use their lived experience of paranoia in consulta-
tion with the STOP study team. The LEAP is coordinated
by McPin staff who also use their lived experience of
paranoia in the project work. It meets four times a year
(every 3 months), mostly online but also in person.

The STOP predecessor study, cognitive bias modi-
fication for paranoia (CBM-pa), also had a LEAP. The
CBM-pa LEAP developed early ideas for the STOP study,
including branding guidance to be used on all study-
related materials such as the website, newsletter, and
within the app itself.

One of the first ways of involving the newly formed
STOP LEAP was to have them help develop and review
the scenarios used in the STOP app. The LEAP also
participated in user testing sessions where their ideas
about the use and content of a prototype of the app were
received by the study team and researchers, including
new features such as gamification. The STOP LEAP con-
tributes to study newsletters and was consulted about
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how much they thought participants should be paid for
taking part. The group was consulted regarding the out-
come measures in use in the study trial.

The LEAP is key in helping with recruitment to the
trial. LEAP members use their own local networks and
knowledge of community organizations to promote and
recruit participants to the STOP trial using a study poster
and flyer. The LEAP will be asked to contribute to the
interpretation of the trial outcome data and for ideas for
dissemination of the study findings.

Adverse event reporting and harms {22}

Full details on the process followed and materials devel-
oped for identifying, recording and reporting adverse
events in this trial have been published elsewhere [43].

AE data collection

Information concerning AEs is collected using an adverse
events checklist. Researchers use this checklist to proactively
enquire about patient safety at every scheduled contact (i.e.
fortnightly check-in calls and follow-up assessments).

Assessing AE data

Every AE reported by participants and captured on
the checklist is assessed for seriousness, relatedness,
severity and whether it was anticipated or not, by trial
researchers.

Reporting AE data

The study follows European Commission guidance on
serious adverse event reporting in clinical investigations
[52] and by the HRA [53]. The trial also follows its locally
developed procedures for identifying, recording and
reporting Adverse Events [43].

Regular reporting

All AEs and SAEs are pooled and reported to each meet-
ing of the DMC, who report to the TSC. As this is a
medical device trial, quarterly safety summary reports
detailing all SAEs occurring in the last quarter must be
submitted to MHRA. Every SAE must also be individu-
ally notified to MHRA using their standard reporting
template, within 48 h of it coming to the attention of the
CI. SAEs are also reported to the sponsor who instructs
the team whether or not to notify the Research Ethics
Committee (REC).

Frequency and plans for auditing trial conduct {23}

The TSC and the DMC are responsible for ensuring the
trial is conducted to a high standard. These committees
convene every 6 months. The trial statistician prepares a
comprehensive report for each DMC meeting.
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Plans for communicating important protocol amendments
to relevant parties (e.g. trial participants, ethical
committees) {25}

We do not envisage any amendments to the protocol due
to the implications on time and resources. Any amend-
ment would be submitted to the TSC for approval in
principle and subsequently to REC and MHRA for gov-
ernance approval. Subsequent changes would then be
communicated to sites and, if appropriate, participants
and recorded in the ISRTCN registration.

Dissemination plans {31a}

Results will be published in good quality academic journals
and presented at appropriate national and international
conferences. The study website (www.STOPtrial.co.uk) will
be used to communicate study progress and key findings.
The study and its findings will also be publicised through
the dissemination networks at The McPin Foundation
(https://mcpin.org/), using materials such as infographics,
leaflets, podcasts and articles for newsletters and popular
press. These are made available on the study website and
are proactively disseminated through user networks, rel-
evant mental health charity websites and newsletters, and
NHS trust communications.

Discussion

The development of digital mental health interventions
(DMHIs) has seen exponential growth over the last 20
years [54]. Despite some growing evidence around their
effectiveness [55], some reviews have highlighted that
only a few of these interventions are evidence-based
[56]. For that, NICE (2023) has made recommenda-
tions regarding the use of eight digital therapies for
managing mental health conditions like agoraphobia,
anxiety, depression and psychosis [57]. For DMHIs to
be integrated into health services and realize their ben-
efits for patients, it is crucial to strengthen the evidence
base demonstrating their efficacy. Additionally, assess-
ing safety in digital therapeutic trials has become para-
mount now that they are uniformly classified as medical
devices. The current study will build on a previous feasi-
bility study [22] by evaluating the efficacy and safety of
a novel, entirely self-administered digital therapeutic for
paranoia called STOP. If effective, STOP could comple-
ment other psychological treatments (including CBT)
[58] offering an accessible and flexible supplementary
treatment.

Trial status

Protocol version 3.2, 12 September 2022. Recruitment
for the trial commenced in September 2022. Recruitment
ended in June 2024 when the recruitment target was met.
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