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Background and Hypothesis: Digital remote monitoring
(DRM) captures service users’ health-related data re-
motely using devices such as smartphones and wearables.
Data can be analyzed using advanced statistical methods
(eg, machine learning) and shared with clinicians to aid
assessment of people with psychosis’ mental health, ena-
bling timely intervention. Such methods show promise in
detecting early signs of psychosis relapse. However, little
is known about clinicians’ views on the use of DRM for
psychosis. This study explores multi-disciplinary staff per-
spectives on using DRM in practice.

Study Design: Fifty-nine mental health professionals
were interviewed about their views on DRM in psychosis
care. Interviews were analyzed using reflexive thematic
analysis. Study Results: Five overarching themes were de-
veloped, each with subthemes: (1) the perceived value of
digital remote monitoring; (2) clinicians’ trust in digital
remote monitoring (3 subthemes); (3) service user factors
(2 subthemes); (4) the technology-service user-clinician in-
terface (2 subthemes); and (5) organizational context (2
subthemes).

Conclusions: Participants saw the value of using DRM to
detect early signs of relapse and to encourage service user
self-reflection on symptoms. However, the accuracy of data
collected, the impact of remote monitoring on therapeutic
relationships, data privacy, and workload, responsibility
and resource implications were key concerns. Policies and
guidelines outlining clinicians’ roles in relation to DRM
and comprehensive training on its use are essential to sup-
port its implementation in practice. Further evaluation re-
garding the impact of digital remote monitoring on service
user outcomes, therapeutic relationships, clinical work-
flows, and service costs is needed.

Key words: relapse prediction; active symptom monitoring;
passive sensing; machine learning; staff views.

Introduction

Psychosis poses considerable personal and public health
challenges, with schizophrenia being one of the leading
causes of disability worldwide.! Globally 71% of people
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with psychosis do not receive mental health care® and re-
lapse rates are high, with 36% of people experiencing a
relapse within a year of their first episode.® Relapses are
associated with significant costs for mental health serv-
ices.*” Current mental healthcare provision for people
with psychosis is inadequate, with significant staff short-
ages across all mental healthcare professions resulting in
long waiting lists and treatment delays that lead to crisis-
driven and reactive care.®® In this landscape, it is chal-
lenging for mental health professionals to identify, and
respond proactively to, early signs of people’s mental
health deteriorating.

Digital technology is increasingly recognized as
playing an important role in improving access to and the
quality of mental healthcare, with organizational bodies,
such as the World Health Organization, the UK National
Institute for Health and Care Excellence, and the UK
National Health Service (NHS) developing initiatives to
support digital health development and deployment.!*'?
One such technology, digital remote monitoring (DRM),
has the potential to improve mental health by detecting
early signs of relapse in people with psychosis.!*'> DRM
involves regular symptom monitoring via digital devices
and can include both active monitoring of symptoms,
where people record their “real-time” symptoms through
digital devices (eg, via questionnaires on a smartphone
app), and passive collection of contextual health-related
data, such as information on sleep, physical activity,
and location, via sensors in a smartphone or wearable
device."® Collated data can be analyzed using machine-
learning methods, which involve algorithms that detect
patterns and make predictions from highly characterized
datasets. This can then be shared with mental health serv-
ices to support clinical assessment and identify priority
areas for targeted intervention.'

DRM can provide rich information to supplement
service user reports by collating near real-time data on
changes in symptoms, mitigating recall biases evident
in traditional clinical assessment methods.'*'® This is of
particular value in psychosis, where cognitive difficulties
commonly affect symptom recall and timely access to
personalized interventions in response to early warning
signs (EWS) is central to relapse prevention. Preliminary
evidence suggests DRM can identify unique digital indi-
cators for psychosis relapse!®? and is feasible, acceptable,
and safe for people with psychosis.'* Such findings sug-
gest DRM could be used in clinical practice to identify
EWS of relapse, enabling intervention before a full re-
lapse occurs: this has the potential to significantly reduce
the devastating personal, social, and economic costs of
relapse.

Despite its potential, DRM approaches for psychosis
are still evolving, and implementing novel digital tech-
nologies in real-world clinical settings is not without
challenges.?! These include concerns about data privacy
and security, trust from both clinicians and service users,
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varying levels of digital literacy, and maintaining sus-
tained engagement with digital interventions, to name a
few. As well as the importance of people with psychosis
finding DRM usable, acceptable and effective, clinicians’
attitudes toward, and knowledge about, novel technolo-
gies have been found to influence their implementation
in practice.'®** It is essential to consult both service users
and clinicians who are expected to use digital technolo-
gies in their day-to-day practice to ensure such technolo-
gies are workable and effective.” Despite the growing
interest in DRM within mental healthcare, several lim-
itations and knowledge gaps exist regarding mental
health professionals’ perspectives on its implementa-
tion in psychosis care. First, several existing studies use
quantitative (survey) methods to explore digital mental
health more broadly, % which are not designed to cap-
ture the depth and nuance of clinicians’ experiences with
DRM. Second, existing qualitative studies have prima-
rily examined active symptom monitoring (ASM) and/or
comprised small, localized samples,”° limiting the trans-
ferability of findings across geographical locations and
diverse settings. Third, few studies have specifically exam-
ined passive sensing and machine learning approaches in
the context of psychosis care.?® As a result, research to
date has yet to fully explore the unique challenges and
facilitators of DRM across diverse clinical settings. By
addressing these gaps with a detailed, context-rich quali-
tative approach, we can gain a deeper and more nuanced
understanding of clinicians’ perspectives. Therefore, this
study aimed to qualitatively explore the perspectives of
multi-disciplinary staff on the feasibility, benefits, and
challenges of implementing DRM in mental health serv-
ices for people with psychosis. Our focus is on identifying
key factors influencing adoption, potential barriers, and
facilitators, and how DRM could be integrated into ex-
isting care pathways across diverse geographical and
service settings.

Methods

Study Design

This qualitative study was nested within a broader pro-
gramme of work funded by The Wellcome Trust (www.
connectdigitalstudy.com). The CONNECT cohort study
aims to develop a digital platform used for predicting
psychosis relapse, and an adaptive sampling frame-
work that dynamically adapts the frequency of active
symptom monitoring. To do this, data will be captured
actively via a self-monitoring app, passively via sensors
in a smartphones and/or a wearable devices, and from
clinical assessments and medical records. Statistical and
machine-learning methods (which use algorithms to
identify patterns in data and make predictions based on
past observations) will be used to analyze the data with
the aim of creating a digital system that monitors service
users’ mental health and alerts them and/or their clinical
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team to early signs of relapse, enabling timely access to
support.

This qualitative study was underpinned by a critical
realist epistemological position, which is particularly
well-suited for exploring complex social phenomena such
as the implementation of DRM in mental health serv-
ices. Critical realism posits that there is both an objective
social world and that one’s understanding of the social
world is limited by one’s experiences and position within
it.* This position is particularly valuable in this study, as
it enables an in-depth exploration of mental health pro-
fessionals’ experiences, recognizing both their subjective
interpretations and the structural and contextual factors
influencing DRM adoption. Critical realism supports the
identification of underlying factors that shape practice,
allowing for nuanced insights that extend beyond indi-
vidual accounts, allowing for tentative transferability of
findings to similar settings.*”> The study is reported in line
with the Consolidated Criteria for Reporting Qualitative
Studies checklist.*® Institutional and Health Research
Authority ethical approvals were granted (REC Number:
22/WS/0083).

Participants and Sampling

Purposive sampling* was used to recruit participants
from 9 NHS mental health Trusts/Health Boards across
6 geographical sites in the United Kingdom: Manchester,
Sussex, South London, Glasgow, Edinburgh, and South

Glasgow Edinburgh

South
London

Figure 1. CONNECT study research sites.
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Wales (see Figure 1). Inclusion criteria included (1) staff
working within an adult mental health service sup-
porting people who experience psychosis; (2) a good un-
derstanding of the English language; and (3) ability to
provide informed consent. Efforts were made to recruit
staff with varying professional backgrounds to reflect
the multi-disciplinary NHS workforce, including those
in clinical roles as well as in leadership positions. This
involved targeted invitations, engagement with different
NHS teams, and recruitment across diverse clinical and
managerial settings to ensure broad representation.

Procedure and Data Collection

Researchers approached managers of services for per-
mission to promote the study via posters, leaflets, emails,
and attendance at team meetings. Interested staff con-
tacted researchers for further information. Informed
consent was obtained via signed paper consent form,
signed electronic consent form, or audio recorded con-
sent. Participants were assigned a unique ID number to
ensure anonymity. Interviews were conducted one-to-
one either in-person at the participant’s place of work
or via videoconferencing software. Interviews were re-
corded using encrypted software and had an average
duration of approximately 1 hour (ranging from 24 to
75 minutes). Each interview was transcribed verbatim,
anonymized to protect participant confidentiality, and
securely stored. All participants also completed a demo-
graphics form. Field notes and reflective logs were kept
throughout data collection.

Interviews were based on a topic guide developed in
consultation with clinical experts that was pilot tested to
assess the language and clarity of the questions, and the
flow of the interview. Questions addressed participants’
views on the use of DRM in the care of people with psy-
chosis. Example questions included: What would help you
as a clinician feel more comfortable about health-related
information being gathered in this way? What do you think
about using these methods to spot early signs that a service
user might be experiencing an impending psychosis relapse?
What support would youlstaff need to use a digital remote
monitoring system like CONNECT? DRM was defined as
the use of both active symptom monitoring via an app
and passive monitoring of health-related behavior via
sensors in smartphones and wearable devices, as well as
the use of a personalized algorithm developed using ma-
chine learning methods to detect, and alert clinicians to,
EWS of psychosis relapse. These concepts were explained
to participants using example scenarios during the inter-
views (see Text, Supplementary Data Content 1 for the
topic guide). Questions were open-ended and probes
were used to facilitate elaboration where applicable. The
reflective logs were used to iterate the topic guide during
the data collection period. For example, questions about
the implications of DRM implementation at managerial
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level were added. Interview data were collected between
November 2022 and January 2024.

Data Analysis

Analysis was inductive, guided by reflexive thematic anal-
ysis protocol,** and supported by NVivo qualitative data
analysis software.’® Data analysis followed a 6-stage itera-
tive process: (1) familiarization with the data, (2) code gen-
eration, (3) initial theme creation, (4) revision of themes,
(5) defining final themes, and (6) writing the report.*® Two
researchers (HB and XZ) coded the data; codes were dis-
cussed and compared as analysis progressed. Themes
were primarily created by HB: they were reviewed and
refined by EE, JN, PW, and SB to ensure they were reflec-
tive of the original data, related to the aim of the research
and told a core interpretative story.*>*’ There were no at-
tempts to determine inter-rater reliability, in line with a
non-positivist approach which embraces, rather than at-
tempts to mitigate, researcher subjectivity®>?’ (see Text,
Supplementary Data Content 2 for further information
on reflexivity).

Results

Participant Characteristics

Ninety-one staff expressed an interest in taking part:
most of those who subsequently did not participate failed
to respond to initial enquiry, others declined due to time
constraints or role changes. The final sample (n = 59) in-
cluded 12 participants in leadership positions and 47 em-
ployed in traditionally more service-user facing roles (eg,
psychologists, psychiatrists, mental health nurses, social
workers, support workers). See Table 1 for further partic-
ipant characteristics.

Themes and Subthemes

Five overarching themes and 9 corresponding subthemes
(Table 2) were developed. Supporting quotes are pre-
sented in Table 3.

Theme 1. The Perceived Value of Digital Remote
Monitoring

Most participants perceived the main benefit of DRM
was that it could provide another source of information
for assessment and care planning, deemed particularly
useful for identifying patterns in service users’ symp-
toms and recognizing EWS for relapse. Participants
thought having this additional information could facili-
tate prioritzsation of care and help clinical teams to “be
more responsive and get in quicker...[which] might avoid
a hospital admission” (E509). Some participants strug-
gled to see how DRM would benefit people with “typ-
ical” nonaffective psychosis, instead seeing more value in
using DRM for mood difficulties. There was a sense this
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Table 1. Participant Characteristics.

Gender N (%)
Female 38 (67)
Male 21 (33)
Ethnicity
White British 46 (78)
White Other 8(13)
Black African 2(3)
Chinese 1(2)
Indian 1(2)
Other Asian Background 1(2)
Mean age in years (range) 41.48
(25-66)
Service area
Community Mental Health Team 22 (37)
Early Intervention in Psychosis Team 15 (26)
Inpatient Services 10 (17)
Mental Health Liaison Team 4(7)
Assertive Outreach Team 3(5)
Specialist services 3(5
Cross-service leadership 2(3)
Mean (range) years working for service 5.3(0.1-26)
Mean (range) years working in mental health serv- 15.2(0.3-42)
ices
Discipline
Psychiatrist 15(25)
Psychologist 10 (17)
Team Manager / Service Lead 12 (20)
Mental Health Nurse 7(12)
Social Worker 7 (12)
Support Worker 2(3)
Employment Specialist 1(2)
Junior Doctor 1(2)
Mental Health and Wellbeing Practitioner 1(2)
Peer Support Worker 1(2)
Occupational Therapist 1(2)
Nurse Advanced Practitioner 1(2)

was because psychosis relapse was perceived to be quick
and unpredictable, and thus would be ineffectively cap-
tured by remote monitoring:

“It would be quite good for people with...bipolar disorder or
mood difficulties, where there will be changes in sleep, activity,
these sorts of things are definitely, maybe, pre-cursors to be-
coming more unwell. But I think for the psychosis group it
can be...a florid relapse quite quickly...So I'm not sure how
helpful [ DRM would be].” (G502)

DRM data, specifically passively collected data, was per-
ceived to be more objective than traditional assessment
methods that rely on service user reports. Participants
also noted continuous passive data collection provides
information about service users’ lives at times when clin-
icians are not present, which was deemed particularly
helpful for service users who have limited contact with
services. Several participants felt that passive data collec-
tion would therefore provide evidence about service users’
activity and symptoms, where “if people say, ‘I haven't left
the house for a week’...you wouldn’t just have to take their
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Table 2. Themes and Subthemes.

Themes Subthemes

1.The perceived value of digital remote monitoring

2. Clinicians’ trust in digital remote monitoring 2.1 Clinician digital confidence and competence
2.2 Privacy issues
2.3 The quality and accuracy of the data

3. Service user factors 3.1 The “right type” of service user
3.2 Issues of (ongoing) consent
4. The technology-service user-clinician interface 4.1 The relational context
4.2 Risks and responsibilities
5. Organizational context 5.1 Stretched services and stretched clinicians

5.2 Embedding DRM into service delivery

Table 3. Themes, Subthemes, and Supporting Quotes.

Theme Subtheme Supporting quotes

1.The “We might miss these prodromal symptoms or some relapse signs, just because we’re not in the position to
perceived see the service user often enough or maybe when they are unwell that’s when they don’t want to get in con-
value of tact with services. So, I think that if we have an alternative to get this information, it would be very, very
DRM useful.” (K501)

“I suppose if perhaps the person that you are working with is not... being open or is not telling you what’s
going on if they are having some difficulties...then this would almost be an objective way of showing that
there are some issues and communicating that to you.” ( M509)

“The benefits would be...building evidence for [service users] and helping their insight...I think if they
can...self-report ‘I was feeling panicky at this time in the day’ and then the data shows that you were on a
phone call, we can say ‘well what were you doing during that, that phone call?’, ‘I was having a really dif-
ficult conversation with my boss’, then they could kind of make sense as to why they were feeling panicky
without needing to think back retrospectively to what, what was going on.” (S506)

“It would be quite good for people with...bipolar disorder or mood difficulties, where there will be changes
in sleep, activity, these sorts of things are definitely, maybe, pre-cursors to becoming more unwell. But I
think for the psychosis group it can be...a florid relapse quite quickly...So I'm not sure how helpful [ DRM
would be].” (G502)

“...it’s one of the biggest factors of service users’ health, is their physical health. I think some of that with
the smart wearable stuff...[could] be really useful to monitor their physical health. But yes, it would worry
me about monitoring a smartphone...it feels a bit too much, really.” (C503)

2.Clin- 2.1 Clini- “We don’t get guidance as to specific apps for individuals to access...there’s [not] a gold standard, or a...

icians’ trust cian digital recommended app.” (C501)

in digital confidence “We'd have to be shown how to use it, to understand it, how to decipher the data. If it went wrong, what

remote and com- would we do? We'd probably need an understanding of who we can contact if something went wrong

monitoring petence with it... I struggle with technology, always have done... But with the support, I'd definitely give it a try.”
(M508)

“I'notice often when new technology is implemented...people are expected to implement new systems...
on the top of their existing workload and also by themselves. So, it’s a lot of self-directed learning...I
think sometimes it’s over-estimated how much time and energy and skills [clinicians ] already have to
implement some things...So, it would be great to think [about] how clinicians can be eased into using
these and being trained and being supported and having access to additional support throughout.”

(E501)
2.2Privacy “It’s always about privacy and people’s right to do whatever...I think particularly for patients who are de-
issues tained...or who are on a [community treatment | order I think they would be very suspicious about use of

technology in that way, as another form of control.” (G508)

“Idon’t really think [ DRM data] should be sent to the teams though...I personally would be a bit like
that’s a bit too much invasion of privacy...That is too much for me. But again, it’s an individual choice.”
(M503)

“If [service users ] ask us questions [such as] ‘Where is my information going? Why is this information
being taken?’. If we can’t answer that, then I wouldn’t feel comfortable suggesting it.” (S501)

“Data protection would be...a very important issue for me. [I would need] some convincing information
about the storage of personal information about the patient...it would need to be convincing and so it would
need to be explained to the patient very easily for him to consent.” (K503)
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Table 3. Continued

Theme

Subtheme

Supporting quotes

3.Service
user factors

4. The
technology-
service
user-
clinician
interface

2.3 The
quality and
accuracy of
the data

3.1 The
“right
type” of
service user

3.2 Issues
of (on-
going)
consent

4.1 The
relational
context

4.2 Risks
and re-
sponsibil-
ities

“[Passive data ] would really need to be put into some form of context...it could be something completely
innocent, that...for example, if the device indicates they haven't been outside the front door for X amount
of days, or their step rate has gone down dramatically, there could be a multitude of completely innocent
reasons why...any information really has to be contextualized.” (C501)

“There is a risk of some people being overtreated, basically, because you could say, ‘oh, this sounds like
you might be relapsing, things might be going downhill a bit, maybe we will increase the dose of your anti-
psychotics’, when that might not have happened, and they might have been fine.” ( M504)

“I think people will still be meeting people, they’ll still go with their gut, they’ll still use their skills that a
computer will never have. [ DRM ] will be helpful, but it won't be the ‘be all and end all’. I think that we will
continue to work around it, and it will be helpful when it works and, when it doesn’t, we’ll continue working
in the way that we do and that’s OK.” (E507)

“It depends on the quality of the [relapse prediction algorithm ] tool because if you've just got a spectacular
number of false positives...if it’s wrongly saying, you know, ‘everyone is relapsing’ then...you'd get a bit fed
up of the tool, I suspect. And then you'd probably just disregard it...if it was wrong all the time.” (K505 )
“...there’s a big chunk of the client group that I work with that really don’t like technology...and it’s really
tricky, even using their phones, they really struggle with that. But there are some folk that have worked with
a few people that have used [wearable devices | and they’re familiar with phones...so yeah, I guess there
would be few folk that would probably take to [DRM ] quite easily.” (E509)

“...the younger generation have grown up with digital and mobiles and so they might be more competent
with using a mobile phone and using apps...they’re a lot more transparent and open and engaged with [data
sharing ] ...they think everybody knows everything about them anyway so what does it really matter? And
they’re, kind of, open to that mentality.” (M512)

“[ Using technology to ] monitor and track how [service users are] doing could actually potentially trigger
a relapse if...if it becomes entwined in any sort of delusional belief system they have, or if they start to
become paranoid or suspicious of it, and that could actually be harmful for the therapeutic relationship with
the mental health service as well.” (K510)

“It’s within their presentation, they’ve got a particular bias, as it were...I think the more manipulative might
want to use [DRM ] as a way of benefitting themselves, as it were, getting themselves a quick admission to
hospital to avoid their drug debts, ‘oh, look I'm relapsing and this, this, and this, so I need to be in hos-
pital,” you know?” ( M506)

“I think if they’ve made an informed decision about it, and they want [DRM ] to be part of their care
package, that’s fine...there’s probably a percentage of our folk that won't fully understand the technology
and might not be able to make a properly informed decision.” (E504)

“I think my gut reaction is that [ DRM ] could be so helpful but the patients that it would be useful and
helpful for wouldn’t probably be the ones that could give informed consent for it...I think there would need
to be very stringent safeguards around its use in insight-limiting illnesses.” ( G505)

“...Idon’t think you could section someone and force them to wear a wearable device. That’s just wrong.
You can’t make people do stuff, everyone has bodily autonomy. That’s a moral right that’s inherent to being
a human being.” (K504 )

“I always am a little bit worried about using technology because it can actually lead to people feeling dis-
connected, because maybe they wouldn’t speak to their care coordinator...if they're reporting things on an
app more...and that could lead to like a disconnection with the service.” (K510)

“...if you have this app system and you know you [visit people ] weekly at first, but actually [the app is saying |
‘they’re fine and they don’t really need intensive support’...we'll take our foot off the pedal and focus more on
other people...and then in two months’ time and it’s flashing at you saying ‘everything’s awful'...things were
going awry for weeks beforehand, but because you were relying on the app to alert you to anything wrong [you
didn’t know ]...you lose that kind of therapeutic alliance and relationship building.” ( G507)

“This could be a really great way of starting a conversation, ‘look, that app that you agreed to is telling us that
you are struggling to sleep recently’...almost like a good starting point for a conversation. . .around maybe some
factors that we weren't aware of. The person’s not telling us that they’re not sleeping. ..so maybe this can help with
that kind of thing, like being aware of more factors that potentially are affecting their health.” (M511)
“[Clinicians ] need to respond to [ DRM data] because if they don’t and somebody...you know, an incident
occurs, then they’ve not responded to the information that they have sight of... the most extreme [con-
sideration] is fear...is clinical safety, is accountability, responsibility...lack of response and ending up in
coroner’s [court] as a consequence of not responding to the right information at the right time.” (M512)
“We would all need to be clear, as to what we then would do, as a service...if that information [from DRM ]
comes to us...with care plans we provide now, paper care plans, we have a crisis contingency plan...every-
body knows in advance, if X happens, or Y happens, there will be Z response...that would need to be the
same again [when using DRM ], wouldn’t it?” (C501)

“My only reservation would be, it’s almost handing over responsibility for, you know, seeking help and con-
tacting services then to a third party. And that can be something that we really... it can take a lot of work
to try and build up a sense of taking responsibility for your own mental health that I think is really impor-
tant for longer term recovery.” (G505)
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Theme Subtheme Supporting quotes
5.0rgan- 5.1 “There could be a bit of resistance, that people would see [DRM ] as yet another thing that they're having
izational Stretched to do in their daily work, or understand, or work with, that might feel like an additional pressure...when
context serv- services are already really pressured.” (G510)
ices and “I suppose it’s just that the idea that [DRM ] is an extra thing that could be complicated, that could take
stretched up a lot of time, [we're] going to have to look through that data, make sense of that...if it adds to work-
clinicians load...getting to grips with anything new initially can take a wee bit of time to incorporate into your work
so that’s really the main barrier I think probably, or perceived barrier.” ( E509)
“The NHS computer systems and general IT setup is pretty terrible...I think actually having access to
hardware and software that functions reliably so that you can access [DRM ] and use it...that’s a real chal-
lenge.” (S509)
“I guess one thing that comes to mind first is the cost...budgets are very, very tight...how realistic is it to be
able to implement [DRM ] in terms of funding and budget? I think that’s, the practical hurdle. . .realistically
that’s something that would come up.” (K510)
5.2 “Even finding somebody...an actual team member who might be really interested in [DRM ]...be the kind
Embedding of go-to person on the team level...we've used that kind of model for other things and that’s been helpful.”
DRM into (G510)
service de- “If we got an alert that somebody may be relapsing it would go to the duty worker and the duty worker
livery would give them a call and see how they are...” (E507)

“If the data was easier to record, accessible, you could get a nice graph from it and it could...go in their
electronic notes...all the services could see it, [that would be ] much more useful [than paper notes].”

(E509)

“The biggest thing is making sure...the creation of the app and how it’s delivered through whichever
system...making sure [clinicians are ] involved in the process...having it being developed by them for
them... if it’s designed for you by you it’s a bit different than someone saying, “oh here use this.”...and
you're like, “but this doesn’t help me in my day-to-day [work ] this is what I actually want to see, not this.”

(K507)

“You'd have to show...the benefits of [DRM ], so people are interested if they think it will help their pa-
tients...if people thought it was just a number crunching exercise or something for the Trust or the NHS

they wouldn’t [be ] interested.” (S510)

word for it, you might have some evidence of that” (S505).
Participants thought such factors could enhance the va-
lidity of assessments, enabling more effective clinical
decision-making.

Many participants also thought DRM, particularly active
symptom monitoring, could encourage service users to re-
flect on their experiences. It was noted that service users can
have difficulty recalling their experiences during appoint-
ments due to memory difficulties or difficulties engaging
with the clinical team. The information collected by DRM,
alongside support from clinicians, could help service users
to develop “insight” into their mental health that could ulti-
mately help them better manage their experiences:

“...the more chaotic patients, if they’re manic, if they're
hearing voices a lot, they struggle to be able to reflect on what
they’ve got up to in a day, especially in a week...if this in-
Jformation could be presented back, ‘actually, you've only slept
for three hours per day all week’...it’s a good way of being able
to say, ‘this is how you've been’.” ( M508)

In general, participants welcomed the use of active symptom
monitoring to provide information about service users’
mental health. However, passive data collection was seen
to be most useful and valid for physical health monitoring,
with less understanding of how it may provide insights into
mental health. The perceived legitimacy of physical health

monitoring for this client group meant many clinicians ap-
peared more comfortable with collecting passive data for
physical health rather than mental health purposes:

“But I think in terms of the physical health side of things it’s a lot
easier than the mental health side of things... I think ‘cause we’re
looking at tangible results, as it were. So, you can see the number
of steps, or you can chart the number of calories that have been
burnt off, you can look at the extent of the activity” ( M506 ).

Theme 2. Clinicians’ Trust in Digital Remote
Monitoring

Clinician Digital Confidence and Competence  Participants
thought that some clinicians lack confidence and experi-
ence with apps and wearables in their clinical practice due
to unfamiliarity, limited device access, and low awareness
of NHS-approved digital innovations. Some participants
spoke about how a lack of confidence in technology
would likely impact on clinicians’ ability or inclination to
use DRM in practice, where “trying to bring in an app
where they have to potentially check in and log in with what
other people are doing and read that data might be really
tricky.” (S502).

Given such concerns, participants highlighted the need
for clinicians to be reassured that DRM is evidence-based,
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clinically effective, “that it’s tried and tested, that people
have used it, it is working” ( C503 ) before they would con-
sider using it. Participants reported that staff training to
increase staff confidence, knowledge and trust in DRM
would be crucial for adopting it in practice. Training
topics should include how to use the digital devices, how
to interpret the data, and data storage and sharing ar-
rangements. Many participants also felt that clinicians
would require ongoing support to effectively use DRM
including having access to individuals with digital exper-
tise who can assist with troubleshooting.

Privacy Issues Many participants felt that the amount
and types of data collected by DRM was excessive and
considered sharing this data with clinicians to be an in-
vasion of service users’ privacy, particularly sharing
passively collected data. There was a sense this could po-
tentially exacerbate power imbalances between clinicians
and service users:

“I wouldn’t want that information going to my mental health
team ...it almost feels like, you know, you're an adult and
someone is babysitting you.” (S504)

Passively collected location data appeared to cause the
most concern for clinicians, particularly if it involved
the sharing of service users’ location with the clinical
team. Although some clinicians highlighted the utility of
knowing service users’ whereabouts in crisis situations,
most participants did not see location data as clinically
useful or justifiable to collect. Some participants de-
scribed tensions between needing to work in a “least re-
strictive way” and the potential “pressure on clinicians to
use [location data] ...if anything goes wrong it’s a ques-
tion of ‘why didn’t you use it?’ So, it potentially would lead
to quite an increase in some restricted and coercive prac-
tice.” ( M504)

In general, concerns about privacy appeared to be less
of an issue for actively collected data, perhaps because
this requires direct input from the service user, implying
a more concrete decision to share this information.
Whether collected actively or passively, almost all parti-
cipants spoke about the importance of data being stored
safely and securely, with some expressing concerns about
the potential for data breaches. While some participants
felt reassured that data would be stored appropriately due
to legal and organizational governance requirements, a
larger number expressed concerns this might not be the
case. This uncertainty affected their trust in DRM, and
some participants felt they did not understand DRM and
data sharing enough to use it in their work. Participants
emphasized the need for clear information about where
data would be stored, who it would be shared with, and
the reasons for sharing it and stated this information
should be provided in an accessible format for service
users to ensure they understand what will happen with
their data.
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The Quality and Accuracy of the Data Clinicians’ trust
in DRM was affected by the perceived quality and accu-
racy of the data. For example, some participants noted
that feedback from their own wearables can inaccurately
reflect their behaviors, causing them to question the ac-
curacy of data collected in this way. Participants also
questioned the comprehensiveness of the data because
they felt service users would be unlikely to consistently
engage with DRM due to amotivation and cognitive
difficulties, meaning “if someone is presenting with early
warning signs, we might miss the actual timescale because
they may not be filling in the questionnaire.” ( K509)

Most  participants  highlighted that having
de-contextualized passive data about service users (e.g.,
about their sleep or activity) without knowing the reason
for any change in these measures, limited the utility of the
information. Many spoke about the “innocent” reasons
as to why a change might be detected by the DRM system
and the potential for staff to respond with unnecessary
interventions if they were to rely on this data alone to
inform their clinical decision making. Thus, they empha-
sized the importance of considering DRM data alongside
their own clinical judgement, rather than replacing it:

“...don’t just ignore your own training and your own experi-
ence and say, ‘OK, well, the machine has told us that, so that
must be true’...you only need to look at a weather forecast
sometimes, and it’'ll say, ‘it’s bright and sunny today’ and
there’s hail as you speak...so don’t replace your own judge-
ment.” (K505)

Since participants generally viewed DRM as a supple-
mentary source of information, they broadly accepted
relapse prediction algorithms might not always be accu-
rate and acknowledged that clinicians could receive both
false-positive and false-negative relapse alerts. However,
there was a limit to this. Participants expressed concerns
that false-positive relapse alerts (ie, where the algorithm
identifies someone to be relapsing when they are not)
could worry service users and inadvertently lead to a re-
lapse that would not have happened otherwise. Others
noted that if DRM is too inaccurate clinicians might dis-
miss the alert altogether and “lose faith in it.” (E503)

Theme 3. Service User Factors

The “right type” of Service User Participants expressed
their views on which service users DRM is appropriate
for. Many said that people with psychosis often experi-
ence difficulties in accessing and using digital devices due
to poverty and lower levels of digital literacy, making it
challenging for these service users to adopt DRM. Most
participants stated that they felt DRM would be more
appealing to younger service users because they were
considered more likely to already regularly engage with
technology and to be more accustomed to sharing data
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online. Overall, DRM was typically seen as more appro-
priate for service users who usually use digital devices and
were motivated to do so.

Almost all participants expressed that DRM may
not be appropriate for people experiencing paranoia:
there was a sense participants would feel uncomfortable
broaching the subject of using digital devices with such
service users due to fears DRM might distress them.
Additionally, some staff expressed concerns that DRM
could exacerbate paranoia:

“... [service users | can be quite worried about who’s watching
them...And if we're actually doing that to patients, then it en-
forces a lot of the beliefs that are already there...they might
become more paranoid...I don’t think you'd even bother of-
fering them [DRM ], if they felt [paranoid].” (C503)

There were also concerns that DRM, particularly the ac-
tive monitoring of symptoms, may cause some service
users to become “obsessive” about tracking their mood
and health-related behavior, which could make them
more anxious and increase rumination on negative ex-
periences. As such, participants perceived DRM to be
less appropriate for “anybody with a significant risk his-
tory...where there are fluctuations in mood that happen very
quick.” (S506)

Furthermore, some participants believed that certain
service users may be dishonest in their reporting of symp-
toms, either over-reporting to access further support or
under-reporting to avoid interventions by clinicians.
Others questioned whether some might deliberately skew
passive data collection; for example, by having others
wear wearables for them or by only wearing wearables at
certain times. This fed back into concerns about the accu-
racy of DRM data and participants were hesitant to use
DRM with service users they believed might manipulate
the data in this way.

Issues of (ongoing) Consent Participants stated it was
necessary for service users to provide informed consent
to use DRM, noting this would require a thorough un-
derstanding of DRM and how it works, with some par-
ticipants thinking service users may not understand the
technology enough to be able to consent to using it.
Participants also spoke about consent needing to be re-
visited with service users because their capacity or choice
to consent to DRM may fluctuate, particularly if they are
relapsing. Some participants thought this would lead to
ethical and legal ambiguity about whether DRM could
still be used in such circumstances. They argued this
would limit the usefulness DRM because people might
not consent to using it during periods of more severe
symptoms, precisely when the data would be most useful:

“If a person is quite unwell...are they actually able to give con-
sent right now? The consent would probably have to be given
in advance of these technologies or permissions being put to
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use... Then what if they change their mind when they are un-
well and say, ‘I don’t want you tracking where I am’. What
does the team do then?” (G504)

All participants felt strongly that service users should be
able to opt in and out of using DRM. Although some
participants acknowledged that other parts of healthcare
can be enforced without service users’ consent under the
Mental Health Act,* all were clear that DRM should not
be enforced under any circumstances. Reasons for this
included concerns that mandatory use of DRM would
unfairly exclude people from services; that many service
users would be unable, or not want, to use the technology;
that it would negatively affect service users’ trust and en-
gagement with services; and that it would be restrictive
and coercive.

Theme 4. The Technology-service User-clinician
Interface

The Relational Context The impact of introducing DRM
into therapeutic relationships was consistently discussed.
Although most participants saw value in the information
DRM could gather, participants believed that it cannot
provide the “human factor” that therapeutic relation-
ships provide:

“[it is ] not a substitute for a therapeutic relationship based on
trust and judicial [sic] use of self as a clinician and mutuality
that you get in a genuine therapeutic relationship.” (S508)

Some participants thought that the consistent input from
DRM could help service users feel cared for at times
when not seeing clinicians, whereas others thought that
there was a risk DRM could be used to replace thera-
peutic contact, leading to disconnection between staff
and service users. Many participants felt that DRM data
would be useful to bring into conversations with service
users to facilitate care planning. This was deemed to be
particularly useful where service users struggle to “open
up” to the clinical team, where discussing data could be
a “way in” for clinicians to talk to service users about
their experiences. Conversely, some participants reported
feeling uncomfortable about discussing information they
knew about the service user that they had not explicitly
shared themselves. This was particularly the case when
DRM data may appear to contradict service user reports,
with some participants worrying this could fuel mistrust
between service users and clinicians:

“...if you went in [to an appointment ] saying, ‘do you know
what, I already know you're struggling’... 'we’re going to start
tracking you...we're going to challenge you on that'...they’'d
feel very, ‘well you don’t trust in what I'm telling you anyway’.
It could break down your relationship.” ( M508)

Therefore, participants emphasized the importance of
using DRM in a personalized manner within the context
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of an existing trusting, collaborative therapeutic relation-
ship, “where [DRM ] really cements and grows the rela-
tionship, the trust, the decision making...” (M513)

Risks and Responsibilities Gathering remote data from
service users was perceived to come with additional risks
and responsibilities for clinicians. All staff noted that
there would be a responsibility to respond to informa-
tion received by DRM, particularly relapse alerts, and
many expressed concerns about the consequences of not
responding, such as professional liability and negative
impacts on therapeutic relationships. One of the main
concerns was that risk information relayed by service
users via DRM might not be responded to in time to pre-
vent serious incidents. Given these concerns, many parti-
cipants queried where responsibility lies if they used data
from DRM to inform their clinical decision making:

“...If I base any of my actions on the results on this app and
the results of the app are wrong, whose responsibility is it?...
[if 1] use this to inform my decision and I make a wrong deci-
sion...at least in part because of the output of the system, then
whose responsibility is it?” (E506)

Almost all participants emphasized the importance
of clear organizational policies regarding responding
to DRM data to help mitigate clinicians’ concerns and
safeguard professionals. Participants also advocated for
the use of response plans with service users to ensure
they understand how their data will be used by serv-
ices. Some participants talked about a potential shift in
responsibility that DRM, specifically the use of relapse
alerts, could cause, with worries that being notified about
changes in people’s mental health takes the responsi-
bility to manage this away from the service user. This was
viewed as disempowering:

“[clinicians ] want service users to be less reliant on us...we
want them to manage independently.” (C503)

In contrast, service users actively tracking their symp-
toms was perceived to promote personal agency and help
them feel less like passive recipients of clinical care. Thus,
whilst some participants thought a digital system auto-
matically alerting clinicians to potential relapse would
be disempowering, it was thought that independent self-
monitoring “could be encouraging independence... [ service
users ] taking control over their own recovery, and trying
to identify their own symptoms, their own relapse indica-
tors and managing and keeping on top of their own well-
being...giving them a bit of autonomy and give them power
over that.” (K510)

Theme 5. Organizational Context

Stretched Services and Stretched Clinicians Throughout
interviews, participants referenced the impact that the
broader organizational system would have on the use of
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DRM in services. Participants consistently spoke about
services being under-resourced, with most thinking that
a DRM system would increase clinician workload due
to the requirement to check the system and respond to
alerts, noting “if’ you're under-staffed and overwhelmed,
sometimes more information isn't as helpful as it might
sound.” (S501)

Others thought that if clinicians found the initial ef-
fort and time required to adopt DRM manageable, then
it could have benefits longer term by helping staff to
manage their caseloads through enabling prioritization
of care. The importance of data from DRM being quick
and easy to interpret was highlighted, as it would allow
clinicians to make timely clinical decisions:

“...it’s just impossible for [clinicians] to keep track of every-
body...if a CPN could spend half an hour looking at 20 pa-
tients on the screen and looking at a series of graphs... and go,
‘veah, that’s fine, that’s usual for this person’, then [DRM]
might well help with managing caseloads.” ( E503)

Many participants also commented on the current lack
of financial resources and IT infrastructure in services
that made it difficult to complete their routine work. In
this context, it was difficult for participants to see how
DRM could be implemented given the funding and IT
infrastructure it would require.

Embedding DRM into Service Delivery When consid-
ering what could help embed DRM into service delivery,
many participants spoke about the senior leaders of or-
ganizations leading implementation from a “top down”
approach, where it would become a normalized “part
of the culture of service delivery...very much a treatment
option for patients” (G510). Some felt that this would
require key instigators in services, such as specialized
“champions” or particularly motivated team members, to
lead the way in promoting the use of DRM and to pro-
vide ongoing support to staff and service users.

Some participants suggested that DRM data should be
integrated into multi-disciplinary team meetings, where
it could provide supplementary information to aid team
decision making. Several participants also thought that
DRM, particularly relapse alerts, could be managed and
responded to by duty workers, ie, clinicians assigned to
respond to unscheduled contacts from service users and
provide urgent care where necessary. On a practical level,
participants spoke about factors that would make DRM
easier to embed in services, such as ease of use, easily
interpretable data, and automatic integration into clin-
ical notes. Some participants mentioned that coproduc-
tion with both clinicians and service users would ensure
such factors are considered in the development of DRM,
making it more likely to be adopted by services.

Ensuring the benefits of DRM are known at organiza-
tional, clinician and service user level was considered to
be one of the main facilitators to implementing DRM.
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Many participants noted that clinicians would be more
likely to use DRM if it has positive clinical effects such as
reduced relapse rates for service users. Ultimately, to get
NHS organizations on board, DRM must save money by
reducing crisis care and unnecessary clinical contacts:

“...things are cost driven, so if there was a way that we can
save on like staff time and resources...[if] it could poten-
tially reduce hospital admissions...they cost money...they are
hugely distressing for patients...if there was any impact on ad-
missions that would be monumental for the NHS.” (C506)

Discussion

This is the first study of its size and scope to capture the
nuanced perspectives of mental health professionals in
both clinical and leadership roles regarding the use of
DRM in psychosis care. This comprehensive account of
diverse views will inform the development and implemen-
tation of DRM in routine practice.

Consistent with previous findings,?®3!' participants in
our study saw the value of DRM for identifying EWS
of psychosis relapse and reducing the use of crisis inter-
ventions. DRM was perceived to provide a comprehen-
sive clinical picture than traditional assessment methods
through continuous collection of objective data that relies
less on service user reports. Participants also expressed
that DRM could increase service users’ understanding of
their mental health and foster a sense of empowerment, a
finding supported by first-hand accounts by people with
psychosis.¥# Despite its potential, participants expressed
some concerns about DRM. In line with previous re-
search on digital interventions for people with psychosis,
privacy, and data sharing concerns,** digital poverty
and poorer digital literacy amongst service users,?36-3
worries about the interplay between technology and par-
anoia and potential distress resulting from increased
self-monitoring,** the impact on clinician workload,*4
concerns about risks and responsibilities*#* and the po-
tential for digital technology to neglect the therapeutic
aspects of in-person healthcare® were consistently
discussed.

Our findings add to previous literature by highlighting
issues to consider regarding the use of passive sensing and
relapse prediction algorithms in psychosis care. Ongoing
service user consent to passive data collection was a
prominent issue for participants due to concerns that ca-
pacity to consent can fluctuate: participants expressed
ethical concerns regarding continuing to use DRM in
such circumstances. Initiatives such as dynamic consent®’
or advanced directives*® could help provide clarity on
consent processes for clinicians and empower service user
decision making regarding the use of DRM in their care.
Additionally, many participants believed that contin-
uous monitoring of health-related data, particularly lo-
cation data, is excessive and invades service users’ right to
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privacy. However, most proposals for using passive moni-
toring in mental healthcare do not involve the sharing of
actual location data, rather location derived metrics (eg,
location variance, entropy, and circadian movement) to
ascertain changes in individual’s mental health®: clinician
and service user views on the use of such metrics in the
context of psychosis care should be further investigated.

Furthermore, participants were generally accepting of
receiving passively collected physical health-related data
(eg, on service user activity, sleep), reflecting findings
from the general population also showing that people
are more comfortable with sharing health-related data
with healthcare professionals than personal data (eg, on
location, social activity and communication).® Service
users’ sleep, activity and mood are commonly discussed
in service user-clinician relationships: passive data re-
flecting this information is therefore more closely aligned
to the norms of participants’ clinical practice,® perhaps
resulting in clinicians feeling this type of data is less in-
vasive of service users’ privacy. There was also a sense
that participants perceived health-related data to be more
directly related to physical health than mental health and
therefore more justifiable to collect. This could be reflec-
tive of wider westernized healthcare which encourages
mind and body to be viewed as separate entities,’' poten-
tially resulting in professionals devaluing the role behav-
ioral or physical measures can play in informing mental
health outcomes. Clinicians will need to be aware of how
each type of data collected via DRM contributes to the
assessment of service users’ mental health to understand
its utility. Future research should consider how differ-
ences in the type of passive data both shared and received
may influence service user and clinician engagement with
DRM in practice.

Participants in our study appeared to understand
the theoretical value of using a relapse prediction algo-
rithm to identify, and alert clinicians to, EWS of relapse.
However, some participants felt this would not effectively
detect EWS due to beliefs that deterioration happens rap-
idly. There is some evidence that clinicians can confuse
EWS of relapse with the initial symptoms of psychosis
rather than recognizing them as affective, cognitive or
basic symptom precursors.’> Some clinicians may there-
fore fail to appreciate the existence of EWS and thus
undervalue the use of DRM for psychosis. Additional
training in relapse assessment may therefore be impor-
tant in supporting the adoption of DRM in services.

Furthermore, although previous research has considered
the impact of digital monitoring on clinicians’ roles, respon-
sibilities and workload,**¢53 our findings highlight unique
factors to consider in the context of receiving alerts from
a machine learnt relapse prediction algorithm. Concerns
about the accuracy of the data fed into worries that a re-
lapse alert system would result in unsustainable increases
in workload due to false positive relapse alerts. Although
DRM has been posited to reduce clinician workload by
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aiding targeted intervention, the initial effort to understand
it, adopt it and evaluate its effectiveness, and both the ac-
tual and conceptual shift from reactive to proactive care it
would require, are likely barriers to its implementation.

Participants also expressed concerns about their re-
sponsibilities and professional liability if relapse alerts
were inaccurate or missed. Such concerns echo previous
findings that worries about risks can be a barrier to
implementing digital interventions for people with psy-
chosis*'* and more broadly.'® Given these concerns, some
participants expressed a preference for choosing when to
access DRM data themselves rather than being automat-
ically notified about potential EWS of relapse, perhaps
because having this awareness comes with responsibility
to act on it, which was perceived as not always possible in
the context of an under-resourced system. Adopting an
algorithm-based relapse alert system in services will re-
quire clear guidelines regarding the integration of DRM
data into clinical decision making and clinicians’ profes-
sional responsibilities in relation to responding to alerts.

Despite the accuracy of relapse alerts being a concern,
participants generally accepted some degree of inaccu-
racy, based on the understanding that clinicians would
not rely solely on this data for clinical decisions. Imperfect
data derived from DRM can still be valuable in guiding
clinicians to consider certain possibilities and should be
viewed as a tool to augment, not replace, clinician prac-
tice.> This is important where the perceived objectivity
and validity of DRM data could risk the exacerbation
of epistemic injustice,” where service users’ accounts of
their experiences are dismissed due to unjustified precon-
ceptions that they are not able to provide reliable knowl-
edge.’ Clinicians should avoid over-determining what
DRM data may mean in relation to a service users’ mental
health’” and work collaboratively with service users when
using DRM to inform clinical practice. Indeed, the
sharing of data from DRM could facilitate communi-
cation between service users and clinicians: when used
collaboratively, digital interventions have been found to
enhance service user—clinician relationships.™

Strengths and Limitations

A key strength of this study is our systematic approach,
along with a large sample that captures perspectives from
a broad geographical area. Our findings identify specific
barriers, facilitators and contextual factors influencing
adoption, providing actionable insights for policy and
practice. This supports future digital interventions to
better align with the needs and concerns of mental health
professionals, who play a critical role in their imple-
mentation. There are, however, some limitations. Study
participants were self-selected and therefore may hold
stronger views about the use of technology in mental
healthcare that may not be representative of the broader
workforce. Despite aiming to recruit a diverse sample,
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the low representation of participants from ethnic mi-
nority backgrounds reflects the demographic compo-
sition of the workforce within the services we recruited
from. Although there were no observable differences in
perspectives across different geographical sites, profes-
sions, or services, we did not explicitly explore the ways
in which these factors may influence participants’ view-
points. Future research should consider whether these
factors, as well as demographics such as age and ethnicity
influence professionals’ perspectives. Additionally, given
that a considerable barrier to implementing digital innov-
ations in mental healthcare is user perspectives,'® views
of other stakeholders, such as people with psychosis and
policy makers, should be sought.

Conclusions

Findings suggest that mental health professionals
see the value in using DRM to support the care of
people with psychosis, particularly to encourage self-
reflection and to detect EWS. Nevertheless, they have re-
alistic concerns about factors such as DRM’s evidence
base and limitations, the service user—clinician relation-
ship, service user consent, clinicians’ responsibilities and
workloads, and organizational culture and resources.
Training and supporting clinicians in using DRM is crit-
ical. Comprehensive guidelines and policies are needed to
clarify the responsibilities of service users, clinicians, and
organizations regarding the use of DRM in psychosis
care. These guidelines should address risk management,
service user rights, and data security and sharing pro-
cedures. Wider implementation of DRM will allow for
evaluation of the cost-effectiveness of DRM as well as its
effect on service user outcomes, therapeutic relationships,
and clinical workflows. This will enable stakeholders to
understand its utility, costs and requirements, informing
its adoption in services for people with psychosis.

Supplementary material

Supplementary material is available at https://academic.
oup.com/schizophreniabulletin.
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