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Abstract

Background: Cognitive bias modification for interpretation (CBM-I) is a technique to modify interpretation and is used to
reduce unhelpful negative biases. CBM-I has been extensively studied in anxiety disorders where interpretation bias has been
shown to play a causal role in maintaining the condition. Successful Treatment of Parancia (STOP) isa CBM-I smartphone app
targeting interpretation bias in paranoia. It has been developed following research on the feasibility and acceptability of a
computerized version. This qualitative study extended that research by investigating the acceptability of STOP in individuals
with paranoia. The study design and implementation were informed by the Evidence Standards Framework for Digital Health
Technologies (DHTSs) published by the UK National Institute for Health and Care Excellence (NICE).

Objective: The aim of the study was to involve service users in the design, development, and testing of STOP and understand
the degree of satisfaction with the product. We aimed to establish the extent to which STOP met the NICE minimum and best
practice standards for DHTS, specifically its acceptability to intended end users.

Methods: Intotal, 12 participants experiencing mild to moderate levels of paranoiawere recruited to complete 6 weekly sessions
of STOP before being invited to a feedback interview to share their experiences. Interview questions revolved around the
acceptability of the app, its perceived usefulness, and barriers to the intervention, as well as practicality and views on the use of
adigital intervention in principle. Interviews were coded and analyzed using the framework analysis method, combining both
deductive and inductive approaches.

Results: Framework analysis yielded 6 themes: independent use and personal fit; digital versus traditional approaches; user
reactions and emotional impact; impact on thinking, awareness, and well-being; design, engagement, and usability; and intervention
relevance and practical fit.

Conclusions: STOP was found to be a broadly acceptable intervention and was positively received by most participants. The
study findings are in line with the NICE Evidence Standards Framework for DHTS, as intended end users were involved in the
development, design, and testing of STOP and were mostly satisfied with it. These findings will contribute to the further iterative
development of this intervention that targets interpretation bias in paranoia.
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Introduction

Interpretation Bias and Cognitive Bias M odification

Paranoia refersto unfounded beliefs that othersintend to cause
harm and exists on a continuum from mild suspiciousness to
severe persecutory delusions [1]. Interpretation bias toward
threat, defined as the tendency to interpret ambiguous
information in a threatening or negative way, is thought to be
one of the key cognitive processesinvolved in the devel opment
and maintenance of parancia. Specificaly, individuals with
parancia are more likely to interpret neutral or ambiguous
situations as intentionally harmful, often exhibiting hostility
interpretation bias (perceiving others as deliberately malicious)
and external-persond attribution bias (attributing negative events
to the harmful intent of others), as well as biases related to
physical threats (such as those involving security devices or
medical interventions) [2-6]. While similar biases are seen in
anxiety disorders, paranoia is distinguished by its focus on
intentional harm, rather than fear of negative evaluation or
embarrassment as seen in social anxiety. Cognitive biases,
including interpretation bias, have therefore been identified as
critical maintenance factors in psychosis and paranoia,
highlighting the need for targeted interventions that address
these specific processing styles[1,7,8].

Cognitive bias modification for interpretation (CBM-I) is one
such technique, designed to reduce interpretation bias toward
threat. Research has demonstrated that it is possible to change
bias through training [9,10], helping individuals replace
maladaptive cognitive patterns with more neutral or positive
interpretations. Successful Treatment of Paranoia (STOP) isa
smartphone app that delivers CBM-I through a series of
ambiguous scenarios, encouraging the user to generate more
adaptive interpretations [11]. CBM-I has shown consistent
benefits in reducing anxiety and repetitive negative thinking
[12-14], but studies applying this approach to paranciaremain
limited. One feasibility randomized controlled trial evaluated
a desktop version of cognitive bias modification for paranoia
(CBM-pa) [15], and a subsequent qualitative study highlighted
the need for improvements in the task’s audiovisua design to
enhance attention and engagement [16]. Thesefindingsdirectly
informed the development of STOP, the smartphone app
evaluated in this study.

While STOP draws on CBM principles, it differs significantly
from the earlier CBM-pa platform. CBM-pa was delivered in
acontrolled laboratory setting, whereas STOP is a stand-alone
smartphone app designed for independent use. Unlike CBM-pa,
STOP enabl es parti cipants to schedul e sessions autonomously,
receive automated reminders, and engage with a web-based
interface designed to enhance immersion. These structural and
experiential differences mean that the findings from the earlier
CBM-pa evaluation cannot be assumed to generalize to STOP.
A distinct evaluation istherefore warranted.

Thus, a qualitative study, such as the one reported here, is
essential to determine whether STOP, in its current form, is a
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product that would be acceptable to users and suitable for use
in routine clinical practice. The importance of gathering this
type of evidence for any potential new digital therapy is
emphasized in the Evidence Standards Framework for Digital
Health Technologies published by the UK National Institute
for Health and Care Excellence (NICE) [17], which requires
evidence of “acceptability with users’ and their involvement in
development, design, and testing. The qualitative data were
contextualized using the User Experience Questionnaire (UEQ),
which quantified participants’ experience of the app, such as
their perception of its attractiveness, ease of use, and creativity
[18]. Therefore, descriptive statistics of the UEQ are reported
to indicate the overall experience of participantsusing the digital
health technology (DHT).

In addition to assessing acceptability, a growing body of
literature highlightsthe importance of applying ahuman factors
lenswhen evaluating DHTSs. Thisincludes attention to usability,
accessibility, and alignment with user needs and preferences.
Human factors research considers not only whether an
intervention works but also how individuals interact with
it—factoring in context of use, autonomy, and digital literacy;
for example, the concept of the digital therapeutic alliance has
gained prominence in recent years, recognizing that users may
formrelationa connectionswith digital tools, whichin turn can
affect engagement and perceived effectiveness. Evaluating
STOP through both experiential and design lenses enables a
more comprehensive understanding of its acceptability and
potential for real-world implementation.

TheRiseand Useof DHTs

Digital interventions have become increasingly common over
time, and some have proven to be effective [19]. In a scoping
review, Zhang et a [19] identified 22 randomized controlled
trialsexploring the effect of CBM techniquesdelivered through
aweb-based intervention and found that CBM could help reduce
biasesin anxiety disorders and depression in adolescents.

Despite these advancements, there remains a lack of available
treatments specifically targeting psychosis and paranoia. Other
than pharmacological interventions, the only treatment that
NICE recommendsfor psychosisis cognitive behavioral therapy,
a psychological intervention. Smartphone app interventions
offer an alternative treatment approach for paranoia. Additional
benefits of using smartphone app interventions include their
potential to help address long waiting times to access
psychological services and to reduce the costs associated with
in-personinterventions. Furthermore, digital technologies could
be considered low-stigma interventions, as service users can
accessthem privately from any location. They could additionally
be seen as empowering, enabling service users to take a more
active and autonomous role in their care. More specifically for
individuals with paranocia, digital health interventions may
facilitate help seeking by reducing the need to build atherapeutic
alliance and trust in atherapist, both of which can be especialy
challenging for this population [20,21].
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Aims of This Study

This qualitative study explored users' views and opinions of
STOPR, aDHT that targetsinterpretation biasin individualswith
parancia. The study provided an opportunity for individuals
reporting distress from paranoia to voice their attitudes and
experiences of using STOP and to offer feedback. The purpose
of the study was therefore to explore different views and
opinions of the digital intervention and to identify key strengths
and weaknesses of the DHT aswell as potential improvements.
More specificaly, the aim was to involve end users in the
design, development, and testing of STOP and to assess the
extent to which they were satisfied with it. The research
guestions were therefore formulated as follows:

« To what extent does the smartphone app STOP meet the
NICE minimum or best practice standards for DHTS?
+ IS STOP acceptable toitsintended end users?

Methods

Ethical Considerations

This qualitative study received ethics approval from the
London-Stanmore Research Ethics Committee (21/LO/0896).
Potential participants were emailed a digital copy of the study
information sheet and had at least 24 hours to consider
participating in the study. All potential participants had the
opportunity to ask questions and were free to withdraw at any

Textbox 1. Inclusion and exclusion criteria.
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stage without giving reasons. Interested, eligible participants
were then asked to compl ete an electronic consent. Participants
received £40 (US $52) in vouchers as compensation for their
time and effort.

Screening and Recruitment Process

Participants were recruited from various sources, including the
South London and Maudsey NHS Foundation Trust's
Psychological Interventions Clinic for Outpatients with
Psychosis; Psychological Interventions Clinic for Outpatients
with Psychosisclinic at the South West London and St George's
Mental Health NHS Trust, through MQ (M Q Foundation, mental
health research charity); and the McPin Foundation (a mental
health research charity that specializes in integrating lived
experiences in research).

Research assistants working on the main STOP randomized
clinical trial (ISRCTN17754650) screened participants against
themain trial digibility criteria. Some of the main trial criteria
were not relevant for this study, including the following: if on
psychotropic medication, no change for at least the last 3
months; interpretation bias screening score of >-2; and Positive
and Negative Syndrome Scale (PANSS) [22] item 6 score of
>3. Therefore, suitable participants who were ingligible for the
main trial were redirected to this qualitative substudy and were
then assessed against this study’sinclusion and exclusion criteria
(Textbox 1[23]).

Inclusion criteria

«  Sdf-reported paranoid concerns
« Aged>18y

o Fluent in written English

«  Capacity to consent

Exclusion criteria

«  Severe cognitive impairment

«  Mgjor current physical illness likely to impact participation
«  Substance dependence

«  Currently receiving another psychological intervention

« Scoring 7 (defined as “extreme”) on the Positive and Negative Syndrome Scale
« Athighrisk of suicide as per the Columbia Suicide Severity Rating Scale [23]

The choice of the sample size was guided by the concept of
information power, which suggests that the number of
participants needed for qualitative interview studies decreases
asthe amount of information held by the sampleincreases[24].
A smaler sample can be sufficient when the study aim is
narrow, the sampleis specific, the quality of dialogueisstrong,
and the analysisistheory informed [24]. Given the focused aim
of exploring user experiences of STOP and the relevance of the
sampleto thisaim, thefinal sample size was deemed appropriate
for capturing key insights. Of note, patient and public
involvement researcher and coauthor AK also took part in this
study as a participant.

https://humanfactors.jmir.org/2025/1/€70181

The STOP Intervention

STOP was delivered through a smartphone app. It consisted of
40- to 60-minute sessions (depending on reading speed) inwhich
patients were presented with ambiguous scenarios that could
be interpreted in either a threatening or a benign way. Each
session consisted of 40 scenarios, presented as blocks of 10
items, followed by trivia items to alow users to take a short
break (refer to Figure 1 for an intervention item example, a
screenshot of STOP's home page, and atrivia example). After
reading each scenario, participants were asked to complete a
word with missing letters and a comprehension question, both
of which aimed to encourage them to interpret the scenario in
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anonthreatening way. Further details regarding theintervention
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and its development have been published elsewhere [11].

Figure 1. Screenshot of an example of a Successful Treatment of Paranoiaintervention item.

mMaoorion ans

Here are your badpes!
- &>
2 L . . . . Pnuacy Poisy

tirm= & Conmioans

Progres iioam 1

Sensoutsn
linviroctinre.

Session 8

Welcomel it'a time to thart wim Sesiion 8
todny Ace you reedy?

Ousik uae, Hramuch

STOP DeweE penau=

Sessam & - Praciaon 1ov 40

You and your poetner hove just had o
fioby The boby has just been fed and
when you hold her she intrnedichely

vou and your partred hove just had a
boby The booy hos just been fed or
when you hoid her sne imimectiptry

stortsto cry sharts to oty
You suppose it is becouse the baby You suppose it is because the baby
s ls—
h__gn hungry
Tegien the anfirinmins patter

Materials

The UEQ isavalidated and reliable scale designed to measure
users' experiences of using digital products [25]. It consists of
26 items grouped into 6 scaes. attractiveness (overall
impression; do users like or dislike the product?), perspicuity
(isit easy to learn how to useit?), efficiency (can userscomplete
tasks without unnecessary effort?), dependability (doesthe user
feel in control of the interaction with the product?), stimulation
(is it exciting and motivating to use?), and novelty (is it
innovative and creative? Does it catch users' interest?). Each
item presents a par of contrasting attributes (eg,
annoying-enjoyable and confusing-clear), and respondents are
asked to expresstheir agreement with the attributes by selecting
the point that most closely reflects their impression of the
product. The UEQ demonstrates satisfactory reliability and
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construct validity [25] and provides normative data from 452
prior digital product evaluations, enabling benchmarking against
existing products.

Procedure

Participants who provided consent were sent a study Android
smartphone with the STOP app preinstalled and ready for use.
In line with medical device study requirements, hard copy
instructions to use the smartphone and the app were mailed to
participants home addresses. They were then given the
opportunity to test the STOP app and were asked to complete
6 weekly sessions of the STOP intervention. They were also
offered the option to meet with the researcher (LE) at any time
for assistance with navigating the smartphone or app.
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All participants had fortnightly check-in callswith the researcher
(LE). They were also given the opportunity to ask questions
and were offered support for any technical difficulties they
encountered.

After the 6 STOP sessions ended, a time was scheduled for a
feedback interview and completion of the UEQ. The feedback
interviews were semistructured and lasted between 30 and 60
minutes. A topic guide (Multimedia Appendix 1) was used to
structure the interview, while allowing flexibility for additional
comments. Thetopic guidewasinformed by the NICE Evidence
Standards Framework for DHTs[17]. Questionsrevolved around
users experiences of using the digital intervention, its perceived
strengths and weaknesses, their opinions of the visual display
of the app aswell asthe CBM scenarios used, session duration
and ease of use, and suggestionsfor improvement. All interviews
were conducted via Microsoft Teams, as all participants had
access to a computer and aworking internet connection.

After the interviews, participants were asked to complete the
UEQ. They could chooseto receive adigital version or aprinted
copy sent to their home address and to complete it either at the
beginning of the interview together with the researcher or on
their own.

Data Analysis

UEQ quantitative datawere aggregated across participants, and
mean scores were plotted against normative data[25] to enable
within-sector comparisons.

The qualitative data from the interviews were coded and
analyzed using the framework method [26]. The NICE Evidence
Standards Framework for DHTs [15] was used to inform the
topic guide, codes, and deductive themes. To enhance quality
and rigor, the Reflexive Thematic Analysis Reporting Guidelines
were followed [27].

Interview recordings were autotranscribed by the software and
then manually corrected by LE. Data familiarization was
achieved through repeated reading of the transcripts alongside
any additional notes made during meetings.

Initial coding was surface level and descriptive and was
conducted by LE using NVivo 14 (Lumivero).

A working analytical framework was developed by grouping
and categorizing codes. New or revised codes were devel oped
iteratively throughout coding. The data were then summarized
in amatrix. Several group discussions between LE, JY, and PJ
led to agreement on a final analytical framework and

https://humanfactors.jmir.org/2025/1/€70181
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corresponding matrix. Themes were exclusively and
intentionally related to users experiences of testing,
acceptability, and satisfaction with the STOP app. Deductive
codeswereinformed by the topic guide and the NICE Evidence
Standards Framework for DHTs [17]. Inductive codes were
driven by the data and reflected participants’ unique experiences
and language.

Resear ch Team and Reflexivity

A critical realist postpositivist stance was adopted to account
for the fact that the coding and interpretation of data would be
impacted by the researchers' rolesin the study. Reflexivity was
therefore viewed not as ameans of eliminating subjectivity but
of making it visible and critically examined throughout the
research process. Indeed, based on previousresearch [ 28], most
researchersinvolved in the study held beliefsthat the app would
help reduce interpretation bias in people with parancia. In
addition, the researchers' own views as well as findings from
previousresearch onindividuals' experiences with smartphone
apps and CBM [28,29] would likely influence the analysis and
interpretation of data. Using the topic guide informed by the
NICE guidelines, interview questions were phrased to avoid
guiding or stigmatizing language. The researcher attempted to
embrace each participant’s unique and important experiences,
as opposed to trying to reach a consensus. A reflective log was
maintai ned throughout recruitment, data collection, and analysis
to record reflective thoughts, which were used toinform analysis
and interpretation and understand how personal preconceptions
and assumptions may influence findings.

Results

Overview

We contacted 34 participantsto complete 6 sessions of the STOP
intervention, followed by a feedback interview. Of these 34
individuals, 16 (47%) met the eligibility criteriaand consented
to take part in the qualitative study. Of these 16 participants, 4
(25%) dropped out (n=3, 75% reported that they did not feel
that they had the time to commit to the study; n=1, 25% was
uncontactable), resulting in a final sample of 12 (75%)
participants. The participants’ mean age was 36.33 (SD 10.74)
years. Of the 12 participants, 7 (58%) identified as female, 8
(67%) were White, and 2 (17%) identified as being from a
minority ethnic background (n=2, 17% did not disclose their
ethnicity). The mean score on PANSS item 6 was 3.58 (SD
0.79) [22]. Participants’ characteristics and individual scores
are summarized in Table 1.

JMIR Hum Factors 2025 | vol. 12 | €70181 | p. 5
(page number not for citation purposes)


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

JMIR HUMAN FACTORS

Eidetd

Table 1. Participants' characteristics and User Experience Questionnaire (UEQ) scores.

Participants ~ Sex Age Raceand Scoreon UEQatrac- UEQper- UEQeffi- UEQ de- UEQgimu- UEQ Sessions
) ethnicity item6of tiveness spicuity ciency pendability lation novelty  completed
PANSS? (n=6), n (%)

1 Male NRP NR 4 -0.33 -0.25 -0.33 0.25 -0.25 0.00 4(67)

2 Female 57 White 3 -117 -1.25 -2.00 -0.75 -1.00 -1.00 5(83)
British

3 Male 29 Pakistani 3 217 2.00 0.75 1.50 1.00 225 1(17)

4 Female 25 Asian 3 1.00 2.00 0.00 0.75 0.75 1.25 3(50)

5 Male 40 White 4 1.00 1.00 1.50 125 0.75 125 2(33)
Irish

6 Male 29 White 5 _c — — — — — 3(50)
British

7 Female 38 NR 4 — — — — — — 3(50)

8 Femae NR  White 4 — — — — — — 3(50)
British

9 Femae 37 White 4 1.67 2.00 2.00 1.75 175 2.00 5(83)
British

10 Femade NR White 2 — — — — — — 1(17)
British

1 Male 47  White 4 1.33 1.75 2.00 1.50 1.00 0.75 2(33)
British

12 Femae 25 White 3 2.67 275 1.75 2.00 225 1.75 2(33)
British

3PANSS: Positive and Negative Syndrome Scale (item 6 relates to suspiciousness and persecution).

BNot reported.
®Missing data.

UEQ Results

After the feedback interview, 8 (67%) of the 12 participants
completed the UEQ. The results are provided in Table 1. UEQ
scores range from -3 (maximum negative evaluation) through
0 (neutral) to +3 (positive evaluation). A bandwidth of —0.8 to
+0.8 indicates neutral evaluation, with scoresoutsidethisrange
indicating overal negative and positive evauations,
respectively. Participantswho completed the UEQ in this study
scored an average of between 0.9 and 1.5 on the different scales,
whichindicatesthat they described their experience as positive.
The UEQ indicated generally positive user perceptions across
all subscales, with the highest mean scores observed for
perspicuity (mean 1.464, SD 1.302), attractiveness (mean 1.238,
SD 1.224), and novelty (mean 1.179, SD 1.087). Lower, yet
still positive, ratings were recorded for dependability (mean
1.143, SD 0.923), stimulation (mean 0.929, SD 1.018), and

https://humanfactors.jmir.org/2025/1/€70181
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efficiency (mean 0.857, SD 1.457). Participant 1 showed
inconsistencies on 5 scales (attractiveness, perspicuity,
efficiency, dependability, and stimulation; Table 1, row 1) and
was therefore excluded from the reported averages and from
the scale mean and variety plotsin Figures 2 and 3, as suggested
by the UEQ handbook [18]. Specifically, the handbook defines
inconsistency as a lack of uniformity in item ratings within a
scale. While it may be possible for inconsistencies to occur in
asingle scale, due to a misunderstanding of the question or an
error, it is less likely to be the case when they occur across
multiple scales. The handbook therefore suggests excluding
such participants from analysis because it is more likely that
the behavior indicates random or nonserious completion of the
guestionnaire.

Summary statistics are presented graphically by scale (Figure
2) and benchmarked against digital sector norms (Figure 3).
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Figure 2. User Experience Questionnaire (UEQ) results. Mean scores on each scale are shown, with error bars representing variance. Green shading
indicates a positive evaluation range, cream shading a neutral evaluation range, and red shading a negative evaluation range.
3

2

UEQ_ scores (mean)
o

UEQ scales

Figure 3. Benchmark graph for Successful Treatment of Paranoia (STOP) based on User Experience Questionnaire (UEQ) scores compared to sector
averages. The black data points represent STOP mean scores by scale. The bar colors represent the percentage of other products in the sector falling
within that range; for example, a data point faling in pale green (“above average’) indicates that 25% of other products scored higher than STOP,
whereas a data point falling in orange (“below average”) indicates that 50% scored higher.
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Themes and topic summaries

Example quotations

Independent use and personal fit

Having agency, taking responsibility, self-discipline, and self-growth

Matches lifestyle and preferences

Provides privacy, safety, and flexibility

Ability, or otherwise, to complete without assistance: neurodiversity,
language barrier, and technological proficiency

Digital versustraditional approaches

Advantages of apps over traditional therapies

Disadvantages compared to traditional therapies: digital exclusion,
dropout rate, lack of feedback, distractions, and potential dependence
on the app

Focused, structured, and specific intervention

User reactions and emotional impact

Perceived as judgmental, patronizing, and invalidating

Validating and normalizing

Elicited mixed feelings: confusion, excitement, fear and embarrass-
ment, hope, sadness, or neutral

Evocative and triggering of actual experiences

Perceived as restrictive

Impact on thinking, awareness, and well-being

Helpful impact on daily life and thinking patterns, sense of achieve-
ment, and general positive feelings

Offers new perspectives

Self-reflection, awareness, and understanding of paranoia and its
presence in the user’slife

“The advantages are the independence and the self-control and the
mindfulness and those skillsin themselves, the self-discipline aswell,
they can [be used] in their own treatments and their own self-discov-
ery journeys.” [Participant 10]

“ S0, like an advantage of thisisespecially for people who are suffer-
ing anxiety and PTSD and don’t get out.” [Participant 5]

“When you're on your own, you sort of have time to think and like
go through the answers at your own pace and when it suits you.”
[Participant 12]

“l wasableto do it myself but for other people, there's a chance they
might need assistance. It could be because they have like dyslexiaor
thereisalanguage barrier.” [Participant 7]

“[T]here'sless need for human intervention because the app is
friendly and fun.” [Participant 8]

“You don't get personalized feedback like you would with aperson.”
[Participant 1]

“[Usually a] therapist can guideit, whereas | like the way that this
was more structured and forced you to think through different scenar-
ios. And | like that aspect of it.” [Participant 1]

“Thereisnothing to validate you or to say your initial response actu-
aly had somevaueinit.” [Participant 1]

“Itisvalidating. It'salmost asif the researchers have taken into ac-
count that we struggle with these thoughts, no matter how insignificant
they seem.” [Participant 4]

“1 think | possibly felt more sad at the end of each session.” [Partici-
pant 9]

“1 would look forward to it, it was interesting.” [Participant 2]

“1t's not good, nor bad.” [Participant 7]

“They're very good at conveying the paranoid thoughts, they were
very evocative and brought up quite alot of feelings when reading
them.” [Participant 9]

“One negative thing was that it doesn’t et you say no, | don’t agree
with that.” [Participant 5]

“I foundit really helpful...it has been giving me some clueslike some
other way of thinking other than like me, always overthinking what
other peopl€’sintentions are.” [Participant 4]

“1 found one of the big values of the app isidentifying other options
and other ways of looking at things.” [Participant 1]

“It has made me realize how insidious paranoia and anxiety arein
my everyday life viathe scenarios, for which | was always instinc-
tively drawn to the negative assumptions, and so many of which |
regularly worry about.” [Participant 9]
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Themes and topic summaries Example quotations
Design, engagement, and usability
Design and look of the app «  “l think the color schemeisvery calming and soothing...| think it's

Engagement with the app

Suggestions for improvement: managing expectations, personalizing
the experience, suggestions for design changes, and access to the app

Intervention relevance and practical fit

Acceptability and testing of scenarios

Perceived difficulty of the intervention

Session frequency and duration

Views and suggestions related to implementation

quite good like, it's not really intimidating or like causing people
distress.” [Participant 4]

«  “Intuitive, really well designed and written, and very engaging.”
[Participant 9]

. “ltwasabit like areading comprehension for a 7-year-old.” [Partic-
ipant 10]

o “So, about half | think were quite pretty easy to identify with and
about half | had to work abit harder.” [Participant 1]

«  “l thought they're al very relatable...there wasn't a single one that |
thought it seemed odd or shouldn’t be in there.” [Participant 8]

o “Yeah, | guessthe more effort just like you'd have to think about it
more to try and work out what that word isinstead of like * Ohh well,
clearly it hasthis like one word that fitsin there.” [Participant 11]

o “ltwaslikethere's always avery obvious word that fitsin...if it was
more challenging, I’d probably focus more on the sentence.” [Partic-
ipant 12]

« “I had to think about it more, and that's not necessarily a bad

thing...those were the scenarios which helped me the most.” [Partici-
pant 1]

. “l would say it'sjust about right, but it's not alittle ask. It took me,
| would say just over half an hour...that's still afair commitment.
Possibly for some people would need it to be a bit shorter.” [Partici-
pant 1]

« “l'would likeit to be on acontinuous basis.” [Participant 4]

« “ltwasquitelong aswell. The sessions were longer than expect-
ed...Maybeif the session were half thelength aswell, then | wouldn’t
have got bored so quick so easily.” [Participant 10]

o “I’'mseverely disabled, that's what's unrelatable. Maybe the app is
aimed at people who have less severe disabilities. And yet | did find
it helpful.” [Participant 11]

83uggestions are presented in Multimedia Appendix 3.

Theme 1. I ndependent Use and Personal Fit

This theme depicted participants' attitudes toward completing
the intervention on their own and explored the extent to which
an autonomous treatment was acceptable. An autonomous
treatment was defined here as an intervention to be completed
independently, meaning on one's own and without additional
support from professionals or other individual s, aside from any
necessary practical or safety checks (eg, in STOP, fortnightly
safety check-in calls with the researcher were required). This
theme captured users views on both obstacles and benefits.
Overall, participants seemed satisfied with the intervention
being an autonomous treatment.

Some participantsindicated that completing STOP on their own
gave them a sense of agency and allowed them to take
responsibility for their issuesand for their progress by deciding
to engage with the app and complete sessions on aweekly basis.
Some described that STOP hel ped them monitor their progress

https://humanfactors.jmir.org/2025/1/€70181

and visualizeit in the form of badges that they accumulated as
they completed sessions. Others thought it could positively
impact their self-confidence and alow them to grow:

| would say responsibility because...one of the things

that can really happen is that you give up

responsibility or you lack confidence, whereas with

thisit’slike I'mtrying, I'm doing it. [Participant 1]
Some participants reported satisfaction with the way the
intervention was delivered as it fit their preferences and
lifestyles. Often, the preferences were associated with mental
health conditions getting in the way of seeking help. These
participants reported that engaging in a smartphone app was
helpful in that it allowed them to access help from their homes.
For others, the intervention being an autonomous treatment fit
with their personalities and offered them privacy and the space
to be honest with themselves as well as the option to complete
it at their own pace:
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It gives you the independence, the privacy, the
self-motivation and discipline. [Participant 10]

Theme 2: Digital Versus Traditional Approaches

This theme described participants’ acceptability of STOP
compared to other interventions, such as cognitive behavioral
therapy or counselling. It captured users views on both
obstacles and benefits related to the intervention’s delivery
through a smartphone app. Compared to other treatments,
participants seemed to be partly satisfied with the intervention,
particularly the fact that it offered flexibility and was specificaly
focused on paranoia

This treatment is different because it's very specific
to paranciaand | have not seen any treatment specific
to paranoia before. [Participant 8]

A few noted disadvantages of smartphone appsin general. These
included the need for an internet connection and concerns about
digital exclusion. In addition, some of the participants
highlighted the high dropout rates associated with app-based
interventions, while others reported that it can be distracting,
potentially lead to dependence on the app, or not bein linewith
their preferences. Several comments revolved around the lack
of human contact and feedback associated with using an app:

| mean thereisan element, | suppose, of theisolation
being extended and not having any human support
around you, that you would miss out on. [Participant
10]

Theme 3: User Reactions and Emotional | mpact

This theme depicted the extent to which users were generally
satisfied with the app after having completed afew sessions. It
encompassed awide range of emotions and reactions that were
elicited and labeled. Two contrasting views emerged in the
interviews. Most participants described their experiences as
positive; however, some expressed negative views, particularly
perceiving the app as invalidating or restrictive because it did
not allow them the option to disagree with the answers provided
within the therapeutic content:

You [ar€] only allow[ed] to answer the question one
way. So not only is it restricting, what are you
honestly expecting everyone to have the same
opinion?...I can't give you my opinion if you don't let
me answer the question in a way | feel right in
answering it. [Participant 6]

| found it validating. [Participant 8]

Overall, emotions ranged from confusion and sadness to
hopefulness and excitement. Such arange of emotions, even at
an individual level, highlighted the unique experience of each
participant and the complexities involved. Some participants
explored the feelings elicited and used the opportunity to
understand themsel ves better. Others reported that the scenarios
presented in the app were evocative because of their relatability.
A few described the experience as triggering their paranocia
(which is an expected and possible element of STOP's
therapeutic process), whether due to the content of the scenarios
or the use of an external smartphone provided by the researcher.
However, this was not reported as particularly harmful or
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distressing. Some participants described STOP as validating
because it normalized paranoid thoughts as well asthe negative
interpretations commonly associated with paranoia.

Theme 4: Impact on Thinking, Awareness, and
Well-Being

This theme described users' satisfaction with the app in terms
of itsimpact on their daily lives, changes in thinking patterns,
self-reflection, and awareness. Most participants reported that
STOP had been helpful in some way.

Some described the impact as emerging from the fact that the
app served as a distraction, while others described a sense of
achievement from completing the weekly sessions. Some
participants highlighted the positive impact on their daily lives,
noting changesin their thinking patterns. Some described feeling
generally more positive and less stressed after using the app.
Some participants, including a few who described the app as
restrictive, found it helpful in that it offered alternative waysto
interpret situations that they would usually interpret in a
threatening or negative manner.

Participants explicitly and spontaneously reported that they
perceived the app asatool for modifying their thinking patterns
and also noted that it encouraged reflection and helped them
identify themes of paranoiathat they related to. They described
STOP as helpful in recognizing personal thinking patterns and
understanding the extent to which paranoia features in their
day-to-day life. Some participants disclosed that the app helped
them gain a better understanding of paranoia and how it is
perceived by the general population.

Theme 5: Design, Engagement, and Usability

Thistheme outlined participants' views of the design of the app
and explored the extent to which this would be acceptable and
satisfying to end users. Participants also spontaneously shared
their suggestions for improvement.

Most participants reported feeling satisfied with the design,
look, and fedl of STOP, including thetrivia, audiovisual features,
and scheduling and reminder functions. They expressed that
they found it “clear” (participant 7) and “not overloading of
information” (participant 5). Some reported that they enjoyed
the color schemes, the images, and the fact that “it involves all
senses’ (participant 10), especially if one had “poor eyesight”
(participant 1). One participant noted that the images used
reinforced binary gender stereotypes, which made the app less
relatable. Most users described the app as engaging and
interesting, easy to use, and friendly, although a few found it
childish. One participant found the app helpful for addressing
stigma, noting that its anonymous delivery madeit feel discreet.
In contrast, another participant felt that the app’s colors and
sounds made it stand out and attract unwanted attention (the
sounds can be switched off within the app).

Although STOP seemed largely well accepted, participants
offered suggestions for improvement. The most common
suggestions revolved around offering more response options
for the scenarios, personalizing the app, and encouraging more
flexible use. Suggestions also included managing expectations
and providing more introductory and contextual information

JMIR Hum Factors 2025 | vol. 12 | €70181 | p. 10
(page number not for citation purposes)


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

JMIR HUMAN FACTORS

about the intervention’s aims, mode of action, and length. Some
participants offered alternative design ideas that they believed
would make the app more attractive and could help address
possible issues of digital exclusion. Additional suggestions
included making the app more stimulating and challenging to
avoid boredom and to increase engagement:

If it was me, | would |eave a section for another option
where you could put your own feedback into, like
feedback on what you think of the question or if your
idea on the scenario didn't fit into the boxes, boxes
of yes or no. [Participant 6]

Theme 6: | ntervention Relevance and Practical Fit

The final theme focused on the core intervention and how it
was experienced by users. It reflected the extent to which STOP
was perceived as therapeutic, generaly acceptable, and
satisfying. Some participantsindicated that they could strongly
relate to the scenarios, while others found some scenarios
personally irrelevant. A few reported feeling marginalized or
excluded when the scenarios did not reflect the experiences of
individuals with disabilities, restrictive lifestyles, or different
lifestyle preferences. Some felt that the intervention was too
easy and needed to be more stimulating and challenging. They
found the more difficult or less relatable scenarios to be the
most beneficial. Participants also noted that automatically and
systematically completing the missing-letter tasks discouraged
them from putting in the effort and therefore did not impact
their way of thinking in a positive way.

Most participants commented on the length of the intervention,
the frequency of sessions, and the duration of each session. In
terms of session duration, most participantsfelt that the sessions
were long and that they would benefit from shorter sessions.
Some reported that the session duration interfered with their
day-to-day activities and was difficult to fit into their busy
schedules, while others said that it suited their lifestyle. Some
participants highlighted the benefits of having aweekly session
and compared it to therapy, while others expressed a wish to
complete the content at their own pace and in shorter blocks
throughout the week. In terms of the length of theintervention,
some participants reported that 6 sessions would be enough in
terms of changing thinking patterns, while others suggested
more sessions to enhance the learning. Some partici pants offered
suggestions related to the core intervention, such as shortening
the duration of individual sessions, amending the frequency of
sessionsand length of theintervention, encouraging participants
to complete the session, offering the intervention on an indefinite
basis, integrating some human contact and additional support
if needed, or targeting a specific population.

Other suggestions were related to how participants would
envisage the implementation of STOP outside of a research
trial:

Well, | guess like if the app was going to sort of
develop, maybeintegrating some sort of like breathing
techniques or something. If things get too much,
almost like a little like panic button crisis button on
it or something. [Participant 12]

https://humanfactors.jmir.org/2025/1/€70181

Eidetd

| think it should be prescribed by your GP or your
psychiatrist or your psychologist or occupational
therapist. You should be signposted to it and there's
amandatory one-to-one onboarding session to answer
any questions, to explain and yeah. [Participant 8]
The full list of recommendations arising from themes 5 and 6
is provided in Multimedia Appendix 3.

Discussion

Principal Findings

This study explored the acceptability of STOP for individuals
struggling with paranoia, in the context of the NICE Evidence
Standards Framework for DHTs. Overall, participants
representing the intended end users expressed broadly positive
views of the smartphone app, describing aspects of the
experience and design as acceptable and well thought out. These
findings are consistent with a previous qualitative study
exploring the acceptability of an earlier, computer-based version
of theintervention [16]. However, given the modest engagement
levelsand variation in participant feedback, these results should
be interpreted cautiously and viewed as indicative rather than
conclusive.

More specifically, after up to 6 weeks of using STOPR
participants acknowledged its potential as an autonomous
treatment that was not directly supported by a therapist. Most
participants reported that the way the intervention was delivered
fit their preferences and offered them flexibility and privacy,
in line with the perceived advantages of internet-based
interventions in previous studies [30,31].

The transdiagnostic approach adopted by STOP avoids the use
of stigmatizing diagnostic |abels and targets a single symptom
by seeking to alter its associated underlying maintaining
mechanism.

Our findings suggest that the autonomy of STOP (theme 1) gave
users asense of agency, in contrast to the lack of empowerment
frequently experienced by individual swith severe mental health
conditions. In this respect, our findings concur with those of
others suggesting that DHTs can help empower individuals,
offering them more control of their condition and a better
understanding of it [32,33].

Of the 12 participants, 1 (8%) reported concerns about data
protection, which is common in the context of using DHTsin
similar populations [33]. Digital therapies designed for usewith
those experiencing paranoia will need to pay specia attention
to transparency and reassurance around data privacy and security
if these technologies are to benefit this user group.

Some participants reported that factors related to technical
proficiency, neurodiversity, and individual preferences may
interfere with users' ability to benefit from the intervention,
highlighting the need to address these considerations in future
versions of STOP. While only 1 (8%) of the 12 participants
explicitly reported concerns about digital exclusion, thisis a
commonly reported barrier in the digital mental health literature.
By contrast, other circumstances, such as interpersona
challenges, can lead to digital technology improving access to
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appropriate health care [33,34]. It is likely, then, that some
health inequalities may be mitigated by DHTs such as STOPR,
while others will inevitably be introduced. For this reason,
STOPR, and DHTsin general, are best seen not as a panacea but
as a complement to traditional therapies, with the potential to
fill some important gapsin provision.

Some disadvantages of using STOP were aso reported (captured
in the Theme 2: Digital Versus Traditional Approaches
subsection), the most common one being the lack of human
contact and feedback—absent from many DHTs and often
reported in the literature [32]. Participants offered some
suggestions to resolve this perceived disadvantage, such as
providing the option to contact a mental health professional as
needed while using the app or combining sessions of STOP
with traditional psychological therapy. The preferencefor having
alternative options to seek help seems to be common in the
context of DHT use[33]. Acceptability was also related to user
experience (theme 3). Some participants perceived STOP as
judgmental and restrictive, mainly due to the language used
within the app (despite it having been codevel oped with users).
Others described the intervention as validating and normalizing.
Some participants held what seemed to be opposing views of
the experience, such as frustration and validation or sadness
and hope. This may reflect a common experience of therapy,
in which patients may have ambiguous and contradicting
feelings toward the approach used, the process of therapy, or
their therapist. However, in traditional therapy, the therapeutic
aliance is examined, feelings about therapy explored, and
approaches adapted to the patients' needs and feedback. Such
aprocess may not be achievable in digital interventions where
the negative aspects of the experience are not addressed in the
moment. Future digital therapies may benefit from
accommodating this need, for example, by giving participants
the opportunity to report their experience in real time. Indeed,
the concept of the “digital therapeutic alliance” is gaining
traction in psychotherapy literature and provides a suitable
theoretical platform from which to explore and improve the
digital therapeutic experience [35].

Moreover, some users reported noticing a positive impact of
STOP on their lives (theme 4), for example, in terms of their
well-being, their thinking patterns, self-reflection, understanding,
and awareness of their paranoia. Users aso reported general
satisfaction with both the core therapeutic intervention and its
digital interface (themes 5 and 6). However, some participants
expressed that they found a 30- to 40-minute session too long
to completein 1 sitting. Thesefindings echo previousliterature
on CBM, which has noted that the approach can fedl repetitive
and monotonous [ 28,36] . Participants offered some suggestions
for improvement, such as shortening the intervention, integrating
some additional support, amending the duration of each session,
personalizing the scenarios, or making the intervention more
challenging and stimulating to optimize changes in thinking
patterns.

Asshownin Figure 3, STOP received average or above average
ratings for attractiveness, perspicuity, dependability, and
novelty, but it scored below average on efficiency and
stimulation. These findings align with qualitative themes in
which participants described the task as repetitive or lacking
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engagement and occasionally reported that the interface did not
facilitate smooth or efficient use. The absence of “good” or
“excellent” ratings across scales may reflect the early-stage
design of STOP and highlight areas for improvement,
particularly in terms of enhancing engagement and interactivity.
Given the exploratory nature of this qualitative study and the
limited UEQ response rate, we present these results descriptively
and cautiously. We have clarified this point in the manuscript
and reflected on how thisfeedback can inform future iterations
of STOP.

Finally, it is important to note that engagement with the
intervention was low, with only 3 (25%) of the 12 participants
completing >4 sessions and none completing the full 6-session
program. Previous reviews of unguided digital mental health
tools have consistently highlighted high dropout rates, with
engagement often declining sharply after initial use[37]. Inthis
context, the lack of full intervention completion among our
participants aligns with broader trends but still raisesimportant
guestions about the real-world feasibility of STOP as a
stand-alone tool.

Comparisons with similar digital interventions show mixed
engagement outcomes; for example, the EMPOWER study
reported relatively high engagement when supported by peer
involvement [38], while other unguided CBM interventions
have faced attrition challenges [28,36]. These findings suggest
that embedding some form of human support may be critical
for boosting sustained use, particularly in populations with
paranoia. Future versions of STOP may therefore benefit from
exploring hybrid model sthat bal ance autonomy with light-touch
support or therapeutic onboarding. Furthermore, the role of the
digital navigator is becoming increasingly recognized as a
valuable component in the delivery of digital interventions, and
thiswill be an important element to explore in future iterations
of STOP[39].

Strengthsand Limitations

A strength of this study isthat acritical realist perspective [40]
was adopted during the coding and analysis stages, alowing
the researchers to reflect on their views and experiences
throughout the study and understand how these may have
influenced the analytic process. In line with this perspective, a
reflective log was maintained throughout the study. To account
for the possibility of response and desirability bias during the
interviews, the researcher (LE) attempted to normalizeall points
of view, including negative experiences of using the app. This
was achieved by using open-ended questions and encouraging
participants to share their own experiences. To avoid steering
responses toward the researcher’s expectations, participants
were prompted and guided only when necessary. Finally, the
researcher adopted astance of curiosity and nonjudgment during
the interviews to encourage participants to share their views
openly and without fear of judgment. To our knowledge, this
study isthe first to explore the acceptability of adigital health
intervention delivered viasmartphonethat targetsinterpretation
biasinindividual swith paranoia, in linewith the NICE Evidence
Standards Framework.

The findings need to be understood in light of possible
limitations. Most participants reported mild levels of paranoia,
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asindicated by their PANSS scores (Table 1). The sample does
not therefore reflect the full spectrum of paranoia that will be
experienced by the intended end users. In addition, there was
an underrepresentation of ethnic diversity in the sample because
most of the participants (7/12, 58%) identified as White British.
Moreover, none of the participants completed the full 6-week
intervention before the interview. One possible barrier may be
related to difficulties engaging with apps in psychosis [41],
particularly for service users with more severe paranoid
symptoms. This partial exposure may have influenced their
views on usability, engagement, and perceived benefit. However,
even limited engagement was sufficient for participantsto form
meaningful opinions about key features of theintervention, and
themes were largely consistent across those who completed
more versus fewer sessions. Low completion rates are not
uncommon in digital interventionsfor psychosisand may reflect
broader challenges around attention, motivation, and trust in
technology—particularly among individuals with more severe
symptoms [41]. Participant feedback in this study pointed to
task repetitiveness, lack of stimulation, and external factors (eg,
life stressors and environment) as potential barriers. These
insights are valuable for informing future iterations of STOP.
Future studies could focus on implementing the suggestions
offered by participants and reassessing acceptability in linewith
NICE guidelines. In addition, it could be helpful to explore the
acceptability of different intervention doses (eg, 6 wk vs 12
wk), particularly in relation to the efficacy findings reported for
each dose in the main trial [42]. It will aso be important to
understand  clinicians  experiences, opinions, and
recommendations regarding STOP, both to improve the
intervention further and to assessits“ credibility with UK health
and socia care professionals,” as recommended in the NICE

Eidetd

Evidence Standards Framework [17]. One other limitation of
thisstudy isthat, although participants self-reported experiences
of paranoia, their interpretation bias and paranoid symptoms
were not formally assessed. While this means that our sample
did not correspond to that of the main efficacy trial, it was
arguably a more appropriate reflection of the likely population
whenin clinical use. Finally, the absence of contributors offering
external critical perspectives represents a further limitation,
which we acknowledge as an area for improvement in future
work.

Conclusions

Thisstudy provides evidence of the central involvement of users
experiencing paranoiain the qualitative evaluation and further
development of the STOP digital mental health intervention.
Participants were generaly satisfied with STOP, as reflected
in the quantitative survey data (UEQ scores) and views
expressed during the qualitative interviews. They found the app
broadly acceptable and were mostly satisfied with the way it
was delivered, the core intervention itself, and theimpact it had
on their lives. The findings were in line with the target
expectations outlined in the NICE Evidence Standards
Framework for DHTs [17]. Participants reported that the
intervention provided insight and awareness of their paranoid
thinking patterns and offered them alternative ways of
interpreting situations they related to. Participants also offered
some suggestionsfor improvement that fit with their preferences
and condition. This study therefore incorporates suggestions
for future devel opment. It will beimportant to take the findings
into account if STOP is to succeed as a new potential
intervention targeting interpretation bias toward threat in
individuals with paranoia.
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