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Abstract

Background

Digital health interventions (DHIs) have the potential to improve the delivery of
psychoeducation to people with mental health problems, and their relatives. Despite
substantial investment in the development of DHIs, successful implementation into routine

clinical practice is rare.

Objectives
Implementation of the Relatives’ Education And Coping Toolkit (REACT) for
psychosis/bipolar disorder to identify critical factors affecting uptake and use, and

development of an implementation plan to support delivery of REACT.

Design

Implementation study using a mixed-methods, theory-driven, multiple case study approach.
We developed and tested a study-specific implementation theory for REACT based on
normalisation process theory (NPT), and developed iterations of an implementation plan to

address the key factors affecting implementation.

Setting

Early intervention teams in six NHS mental health trusts in England (3 North, 3 South).

Participants
In all, 281 staff and 159 relatives’ accounts were created; 129 staff and 23 relatives took part
in qualitative interviews about their experiences; 132 relatives provided demographic data,

56 baseline data, and 21 data at 12 weeks’, and 20 at 24 weeks’ follow-up.

Interventions

REACT is an online supported self-management toolkit, offering 12 evidence-based
psychoeducation modules and support via a forum and confidential direct messaging service
for relatives of people with psychosis or bipolar disorder. The implementation intervention
was developed with staff and iteratively adapted to address barriers identified. Adaptations

included modifications to the toolkit, and how it was delivered by teams.

Main outcome measures



The main outcome was factors impacting on implementation of REACT, assessed primarily
through in-depth interviews with staff and relatives. We also assessed quantitative measures
of delivery (staff accounts and relatives’ invites), use (relatives’ logins and time spent on the
site) and impact of REACT (relatives’ distress (GHQ-28); carer wellbeing and support (CWS

questionnaire).

Results

Staff and relatives were generally positive about the content of REACT, seeing it as a
valuable resource that could help services improve support and meet clinical targets, but
only within a comprehensive service that included face-to-face support, and with some

additional content.

Barriers to implementation included high staff caseloads and difficulties prioritising
supporting relatives; technical difficulties using REACT; poor interoperability with trust IT
systems and care pathways; lack of access to mobile technology and IT training; restricted
forum populations leading to low levels of use; staff fears of managing risk, online trolling, or
replacement by technology; and uncertainty around REACT’s long-term availability. There
was no evidence that REACT would reduce staff time supporting relatives (which was

already very low), and might increase it by facilitating communication.

In all, 281 staff accounts were created, but only 57 staff sent relatives invites. In total, 355
relatives’ invites were sent to 310 unique relatives, leading to the creation of 159 relatives’
accounts. The mean number of logins for relatives was 3.78 (SD 4.43) but with wide
variation from 0-31 (median 2, IQR 1-8). The mean total time spent on the site was 40.6
minutes (SD 54.54 minutes) with a range of 0-298 minutes (median 20.1, IQR 4.9-57.5).
There was a pattern of declining mean scores for distress, social dysfunction, depression,
anxiety, and insomnia, and increases in relatives’ wellbeing and eHealth literacy, but no

changes were statistically significant.

Conclusions

DHls, such as REACT, should be iteratively developed, evaluated, adapted and
implemented, with staff and service user input, as part of a long term strategy to develop
integrated technology-enabled services. Implementation strategies must instil a sense of
ownership for staff and ensure they have adequate training, risk protocols, and resources to
deliver the technology. Cost effectiveness and impact on workload and inequalities in

accessing healthcare need further testing.



Limitations
REACT was offered by the same team running the IMPART study, and perceived by staff
and relatives as a time-limited research study rather than ongoing clinical service, which

affected engagement. Access to observational data was limited.

Future work

The effectiveness and generalisability of our findings to other DHIs requires testing.

Study registration and funding details

ISCTRN 16267685. This study was funded by the National Institute of Health Research
(NIHR), Health Services and Delivery Research 14/04/16. The views expressed are those of

the author(s) and not necessarily those of the NHS, NIHR, or the Department of Health.
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Glossary

Bipolar disorder: A mood disorder characterised by periods of low mood (depression) and

periods of elevated mood (hypomania, or mania).

Digital health intervention: Interventions delivered via digital technologies such as

smartphones, website, text messaging.

Early intervention in psychosis: EIP teams are part of public sector clinical services in
England that provide early intervention support to people with early signs of psychosis
and/or other severe mental health problems (including bipolar disorder) in a particular

geographical locality in England.
eHealth: Alternative term for digital health intervention.

EQ-5D-5L: Measure of health-related quality of life developed by the EuroQol Group (EQ).
The latest version assesses five dimensions (5D): mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Ratings can be given for each across five levels of

severity (5L).

NASSS framework: Non-adoption, Abandonment, Scale-up, Spread, and Sustainability
framework. Developed to help predict and evaluate the success of a technology-supported

health or social care program.

Normalisation process theory (NPT): This theory was developed to describe the process
by which a new healthcare intervention becomes (or doesn't become) part of normal

everyday practice.

Psychosis: A state in which people perceive or interpret the world around them very
differently. Psychosis most frequently manifests as: having beliefs that are not shared by
others and do not have a basis that is understandable to others (often called delusions); not
being able to think clearly and so sounding muddled and hard to follow (often called thought
disorder); and experiencing, for example hearing or seeing, things that other people cannot

(often called hallucinations).

XXViii



REACT: The Relatives' Education And Coping Toolkit. An online supported self-

management toolkit for relatives or friends of people with psychosis or bipolar disorder.

Technology-enabled service: Health service in which technology plays a role alongside

many other face-to-face components.

NHS trusts: Healthcare delivery organisations that cover defined geographical areas across

England.
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Plain English summary

This study looked at what helps and what hinders the introduction of online support services
in NHS care.

To do this, we examined the introduction of an online toolkit for relatives of people with
psychosis or bipolar disorder into routine practice in six mental health trusts. The Relatives’
Education and Coping Toolkit (REACT) had previously been shown to be a promising way to
support relatives, though how well it works in reducing relatives’ distress is still being tested
in a parallel study (REACT trial).

This study asked: what do organisations need to put in place so that people can successfully
use this support package? What gets in the way of this and what helps? Our research team

included carers.

Our approach was to build case studies of each trust to describe what happened. REACT
was introduced in two trusts first, the lessons from these being transferred to the next two
trusts and then again to the last two trusts. We collected data on how many people used
REACT and how often; we also talked to people about their experiences. Finally a two-day

event was held to draw the findings into a framework.

It was hard to get REACT to relatives. Over 18 months, about half the relatives invited to use
REACT did so. Staff and relatives both valued REACT, but staff found it difficult to prioritise
support for relatives because of workload, and were frustrated by technical issues. Some
staff viewed REACT as a useful addition to face-to-face support, but felt personal
relationships remained more important. There was significant resistance to a stand-alone
online package, and some concern about managing risk in online forums. The use of

REACT might increase engagement with relatives, so there are cost implications.

The findings show that significant changes are needed to both the way in which online

interventions are developed, tested and delivered, and to the NHS services hosting them.

316 words
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Scientific summary

Background

Digital health interventions (DHIs) are increasingly being developed to support delivery of
healthcare. DHIs are particularly suited to providing education and support to people with
long-term health conditions and their relatives. However, despite substantial investment in
development, successful implementation of DHIs into routine clinical practice is rare. We

need to understand how to overcome barriers to implementation.

The Relatives’ Education And Coping Toolkit (REACT) was a supported self-management
toolkit, offering evidence-based information and support for relatives of people with
psychosis or bipolar disorder. REACT consisted of 12 comprehensive psychoeducation
modules, a resource directory, and an interactive forum and direct messaging service
facilitated by “REACT supporters” (clinical team members). This study investigated
implementation of REACT within early intervention for psychosis (EIP) teams in National
Health Service (NHS) mental health trusts in England. The overall aim was to identify critical
factors affecting uptake and use of REACT to inform an implementation plan. A parallel

study tested clinical and cost effectiveness of REACT.

Objectives

1. Measure uptake and use of REACT by NHS EIP teams and relatives.
2. ldentify critical factors affecting REACT implementation.

3. Identify resources required (and cost implications) for successful implementation of
REACT in EIP teams.

4. Investigate the impact of REACT delivered by EIP teams on self-reported relatives’

outcomes.

5. Develop a REACT implementation plan and related resources to facilitate widespread

use and dissemination.

6. Use findings from this study to inform theories of implementation of digital interventions

in real world practice.
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Methods

This was a theory-driven multiple case study design using a mixed methods approach,
integrating quantitative assessments of outcome (delivery, use and impact of REACT) and
qualitative assessments of mechanisms of implementation through observation, document
analysis and in-depth interviews. Our cases were six NHS trusts in England. We used
normalisation process theory (NPT) to understand work done by staff to facilitate
implementation, and the non-adoption, abandonment, scale-up, spread, and sustainability
(NASSS) framework to integrate this with key factors affecting relatives’ engagement with

REACT, and barriers to implementation in the wider context.

In phase 1, we developed a provisional implementation theory by identifying factors we
hypothesised would influence successful implementation of REACT. Our study theory was
informed by NPT and specific hypotheses were further refined by a systematic review of
relevant literature, qualitative analysis of data from an earlier feasibility study for REACT,

and stakeholder workshops of staff and relatives at each participating trust.

In phase 2, we tested our hypotheses. We developed and iterated an implementation plan
intended to target implementation barriers, and made this available in successively more
developed forms across three waves. All six participating NHS trusts were given
implementation plan version 1 (IPv1) at the start of phase 2. In wave 1, we conducted
detailed case studies in two trusts. Significant barriers were identified and shared with
stakeholders in the two trusts in wave 2, to collaboratively design IPv2 in these trusts.
Further data were collected to test the impact of IPv2 and identify remaining barriers. IPv3

was developed and delivered in the wave 3 trusts.

In phase 3, we synthesised data across all trusts and developed a national implementation
plan for REACT (IPv4). We used local “data analysis days” to engage staff in analysing trust
level data; key staff involved in REACT roles across all trusts in integrating findings across
trusts; and the whole project team, including carer researchers, as participants in a final two

day “explanatory framework event” during which we produced IPv4.

Results

Over the data collection period (18 months), across all six trusts, 281 staff accounts were
created, 355 relatives invites sent, 310 individual relatives invited (excluding repeat invites),

and 159 relatives registered for an account. Registered relatives were predominantly white,
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educated females aged over 50. The mean number of logins for the whole group was 3.78

(SD 4.43) but there was wide variation, ranging from 0 to 31 logins (median 2, IQR 1-8).

The mean total time spent on the site was 40.6 minutes (SD 54.54 minutes) with a range of
0—-298 minutes (median 20.1, IQR 4.9-57.5). These levels of engagement compare relatively

favourably with other online interventions, which often show very low engagement.

Key influences on implementation were identified.

Staff working in EIP teams were under great pressure with heavy caseloads and multiple
competing priorities. In some trusts, this was aggravated by high levels of staff absence and
rapid staff turnover. Staff found it difficult to prioritise the support of carers when struggling to
meet service user needs. Staff and relatives agreed that REACT could offer an appropriate
way to increase access to information and support for carers, but only if delivered as part of
a comprehensive care package, including face-to-face support. Staff who used REACT felt it
facilitated communication with relatives, and saw it as a valuable resource for staff and
relatives and an appropriate way to meet national and local clinical targets. However, they
did not feel that REACT had saved time in supporting relatives, and had perhaps even led to

an increase in contact.

Relatives were generally very positive about the content of REACT. They valued the
comprehensiveness of the modules and hearing the experiences of other relatives and
service users through the videos. However, many reported technical issues with accessing
the toolkit, and were disappointed by the low level of activity on the forums, which made
them reluctant to post messages. As staff became aware of relatives not logging into REACT
or lack of activity on the forum, they became less motivated to refer more relatives, creating

a vicious cycle working against sustained use.

Staff also reported practical difficulties when using REACT, and technical failures, which
made them frustrated. REACT did not fit with their current ways of working, which were
primarily paper-based and community located. This incompatibility was exacerbated by lack
of up-to-date mobile technology to facilitate sharing REACT with relatives in their home. Staff
felt they needed more support and training to use digital DHIs and had specific fears about
being trolled online, and risk management. Fundamentally, they saw human relationships as

the main agent of change in mental health services, and felt DHIs potentially threatened this.
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A key barrier to staff engagement was that REACT was offered in the context of the IMPART
research study and consequently staff saw the responsibility to drive it forward as belonging
to the research team rather than clinicians. They also recognised that REACT’s availability
might be limited to the period of the research study; the lack of longer term funding made

them question the value of changing their current working patterns to accommodate REACT.

Relatives reported high scores on the General Health Questionnaire at baseline, with
approximately 60% scoring above a threshold for clinically significant distress. These levels
of distress are consistent with those previously reported for relatives in EIP services. From
baseline to 12 and 24-week follow-ups there was a pattern of declining mean scores for
distress, social dysfunction, depression, anxiety, and insomnia, and increases in carer
wellbeing and eHealth literacy. However, none of these changes were statistically significant.
The changes were small, and only a small proportion of relatives chose to complete the
online measures at each of the baseline (n=56, (35%)), 12-week (n=21 (13%)) and 24-week
follow-ups (n=20, (13%)).

Each iteration of the implementation plan was designed to enhance uptake and use. IPv1
consisted of: an online “how-to” manual with detailed instructions about roles and
responsibilities for key staff involved in implementing REACT; face-to-face training sessions
at each trust; and the appointment of an IMPART lead to oversee the setting up of REACT in

each trust. Guidance to relatives about using REACT was embedded within the toolkit.

IPv2 focused on making REACT more visible and user-friendly to staff. It added REACT
promotional booklets, business cards and branded merchandise; email nudges for staff and
relatives; an easier to remember URL; a trust protocol for integrating REACT into existing
care pathways, and allocating key REACT roles; and a more user-friendly dashboard so staff

could easily monitor invites to relatives.

IPv3 further improved each of the elements in IPv2 and added a “request access” button for
relatives to invite themselves to REACT; staff induction packs for new staff members; a new
“‘REACT champion” role; development of the online manual to include “how-to” videos; a

regular email update to keep staff informed about relatives’ activity on REACT; and printable

PDF “tasters” of the module content to share with relatives during home visits.
There was some evidence that each version of the implementation plans led to more
invitations to use REACT, although the relationship was far from straightforward, with wide

variation between trusts. However, EIP teams struggled to allocate time and supervision for
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REACT supporter roles. Relatives were keen to use the online forum, but low levels of
activity within each trust meant this failed to gain sufficient momentum to establish a peer
community. Therefore, IPv4 proposed fundamental changes in the way in which REACT is
offered. Rather than each NHS trust hosting a separate REACT forum, restricted to relatives
in that trust, REACT should be available from one centrally located and funded source,
supported by dedicated, trained REACT supporters, and open to all relatives from trusts that
adopt REACT. This would overcome the challenges staff in this study experienced in
dedicating time to the REACT supporter role and accessing supervision. It would also create
a much larger population of relatives accessing REACT, generating a critical mass to

stimulate an active forum. Figure A illustrates ways that REACT could be enhanced.

The costs of implementing REACT using IPv4 would be multifaceted. During the set-up
phase, clinical staff, those with responsibility for organisational strategy, transformational
change and information technology, and relatives would need to be involved in a joint review
of the pros and cons of using REACT in their service. Policies (including risk management)
would need to be adapted to accommodate the online nature of REACT. Key roles would
need to be allocated, and pathways designed, specifying who would offer REACT, when,
how and with what support. A mechanism would need to be established to review progress
and update REACT and the implementation plan at regular intervals. The primary cost for
this set-up phase would be staff time and a license fee to support the delivery costs of the
REACT technology. Ongoing costs would be primarily staff time. The REACT champion
would need time to promote REACT (facilitated by branded merchandise), attend training,
and support other staff to use REACT as required. Staff identified to refer relatives to
REACT would need time for training in how to use REACT and to get to know the site.
Although there are no costs for software to use REACT, staff would need up-to-date mobile

technology that allowed them to show the DHI to relatives in their own home.

This study suggests that adopting REACT would not necessarily reduce the amount of staff
time dedicated to supporting carers, and might increase engagement with relatives.
However, time currently spent supporting relatives is lower than needed to meet national
clinical targets and deliver NICE-recommended care. In the longer term, more support might
have a positive impact on carer and service-user outcomes (and save money), but this

needs further testing.
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Conclusions

Implications for healthcare

1.

Staff working in EIP teams need to be supported to work with relatives. This includes
manageable caseloads, accurate recording of work done with relatives, and clear

recognition of the value of this in relation to service targets.

DHls, such as REACT, should be developed, evaluated and implemented as part of
technology-enabled services, rather than as stand-alone interventions. This should be
driven by service demand, determined through organisational infrastructures that
support meaningful involvement of service users and carers as well as of staff. This
would require a long-term funding commitment to cycles of review and adaptation,

rather than short-term cycles of failure and abandonment.

DHls that aim to create supportive communities akin to the REACT Group (forum) may
be better implemented nationally, rather than locally by individual NHS trusts. If the DHI
includes a peer forum, then centralisation ensures a sufficiently large population to
generate critical numbers of users to establish an active community. National
implementation is likely to be more efficient in terms of training staff to moderate the

forum and support the intervention.

Clinical staff need reliable access to up-to-date mobile hardware and secure software.
They need to work with integrated systems that require a single login, and training and
support to develop their IT skills and confidence. Risk policies need to be adapted for

services delivered online and individual levels of responsibility made clear.

Recommendations for future research

1.

Where a clear need has been identified for development of a DHI within a healthcare
setting, funding should be allocated for the iterative development, testing and long-term
delivery of the technology into clinical practice. Time-limited research without a clear

pathway into clinical services in unlikely to be a good use of public money.

New methodologies are needed to support in situ design, testing and implementation of
DHls as part of integrated healthcare services. These methodologies need to be agile
enough to allow technologies to evolve as needed, while also being rigorous enough to

ensure healthcare remains evidence-based.

DHls are often promoted as a means to increase and widen access to healthcare, and

as cost-effective to deliver. However, there is currently insufficient data to support either
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assertion. There was no evidence that REACT led to more relatives accessing
education and support, or that relatives engaging with it differed on any key
demographics from those traditionally offered face-to-face support. The substantial
costs of developing and delivering REACT, the need for it to be constantly updated and
adapted to accommodate changing needs, and the needs of staff for training and
support, suggest costs of DHIs may be greater than originally anticipated. More health

economic analyses of DHIs in mental health are needed.

Funding and study registration

This study was funded by the National Institute of Health Research (NIHR), Health Services
and Delivery Research 14/04/16. The views expressed are those of the author(s) and not
necessarily those of the NHS, the NIHR or the Department of Health. ISCTRN 16267685.
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"Chapter 1 Background and rationale

In this chapter we outline the potential benefits of digital health interventions (DHI) to support self-
management of long-term health conditions and describe the implementation challenges in reducing
the gap between the potential of DHIs to deliver, and what is currently available to service users and
carers. We then consider the specific example of long-term mental health problems, and make the
case for the need to better support relatives who care for people with psychosis or bipolar disorder.
Finally, we describe the design and development of the Relatives’ Education And Coping Toolkit
(REACT) and its use in this study to explore the factors affecting its implementation within early

intervention for psychosis (EIP) teams in NHS trusts across England.

Digital health interventions in the NHS

Recent decades have seen a significant increase in the development and use of digital health
interventions (DHI) to support healthcare delivery. DHI can be defined as programmes that provide
support and treatment for physical and/or mental health problems via a digital platform or device —
for example, a website or an app (an application, typically downloaded by a user to a mobile
device). The support provided can be emotional, decisional and/or behavioural.' 2 Many are
available directly to users through the internet or app stores, while others are designed to be offered

as part of broader healthcare packages.

In this study we were interested specifically in the use of DHI in supporting patients and relatives to
self-manage long-term mental health conditions, though much of the rationale and the learning are
potentially generalisable to long-term physical health conditions. The prevalence of long-term health
problems has increased as the population ages, and costs to public health services are substantial.®
By supporting people to understand their condition better, identify factors influencing severity of
symptoms, spot early signs of relapse, adopt strategies to manage these early signs, and learn
when and where to seek help most effectively, it is argued that we can improve the quality of life of

individuals and their families, and save public money.*

The attraction of DHI to support long-term conditions is easy to see. They offer the potential for
widespread dissemination of high quality, standardised care, accessible at the user’s convenience.
Hence, they are particularly suited to rural areas and developing countries where face-to-face

service delivery can be very challenging but access to mobile technology is developing at pace.®



Self-management interventions are designed to empower users, and digital delivery offers the
added potential of uniting people online to share their experiences and harness the power of peer
support. Although DHI development costs can be substantial, ongoing delivery is likely to be more

cost effective than face-to-face support.

Research evidence to support the feasibility, acceptability, and effectiveness of DHI in mental health
is mounting. Data exists to support the short-term benefits of web-based psychological treatments
for depression and anxiety disorders, compared with waitlist controls.® 7 Online interventions are
rapidly being developed for psychosis and bipolar disorder, where data supports their feasibility and
acceptability.®"" For these reasons there has been a strong policy push to develop the UK’s digital

health provision.?

The implementation challenge

The successful implementation of DHI in routine healthcare services is far more limited. Despite
substantial investment in development, many DHI are either not adopted by their intended users,
are abandoned, fail to scale up locally or spread to other settings, or are not sustained over time.
The challenges can be systemic — difficulties in embedding an intervention in existing health
services — or at the individual level with low uptake levels among service users, though the two
issues can be connected, for example if users feel the intervention is not well supported by their

health care professionals.

For example, attempts to offer an online cognitive behavioural therapy programme, Beating the
Blues, at scale in UK mental health services' and as part of routine care in the US,™ highlighted
great difficulties in getting patients to use the programme or staff to integrate it into practice. In
many ways this is unsurprising; this is a relatively new field of enquiry and the process of change
will inevitably take time. However, given the substantial implementation gap that still exists for non-
digital health interventions, it is crucial that we do not assume the transition from evidence to
impact will be inevitable. We urgently need to understand the main factors inhibiting implementation
of DHI and use this understanding to better inform their design, evaluation, commissioning and

delivery and maximise their potential benefits.

This understanding should also mitigate the potential harm of inadequately tested DHI, such as the
increased risk of serious of breaches of confidentiality for personal and sensitive data;'® expensive

information technology (IT) failures;'-'° potential increases in health inequalities;?° and lack of



evidence-based commissioning, resulting in ineffective or harmful interventions being offered in

clinical practice.

Psychosis and bipolar disorder

Psychosis is an umbrella term that covers many different conditions, the common feature of which is
a loss of touch with reality. The lifetime prevalence of a psychotic episode ranges from 5 to 7 per
cent, with the majority having only one episode.?! Approximately 0.48 per cent of the population
develop more enduring mental health problems such as schizophrenia,?? which is estimated to cost

the economy of England over £5 billion annually.?

The most common manifestations of psychosis are: believing things that are generally accepted to
be untrue by other people (delusions); being unable to think clearly and so sounding muddled and
confused (thought disorder); and experiencing things that aren't really happening, e.g. hearing or

seeing things that other people cannot (hallucinations).

Bipolar disorder (BD) is the third most common mental health cause of disability globally,?* affecting
1-4.5 per cent of adults?® and costing the English economy £5.2bn annually, largely due to
inadequate treatment.?® BD is characterised by episodes of extreme low mood (depression) and
extreme high or irritable mood (mania, or hypomania in its milder form). Self-harm and suicidal
behaviour, excessive spending, sexual disinhibition and heightened irritability can all escalate during
mood episodes, and psychotic symptoms are also more likely to occur. Between episodes,
functioning may return to normal levels, but many people will continue to report problematic sub-

syndrome levels of depression which affect their functioning and relationships.2®

The need to support relatives

Relatives of people with severe mental health problems (primarily psychosis and bipolar disorder)
provide the vast majority of care. This saves the NHS an estimated £1.24bn per year in the UK,?’
but is associated with high levels of distress in relatives;?® 2° significant practical, financial, and

emotional burdens;* stigma; worry; shame and guilt;3' trauma;*? and loss.33 34

Factors that increase the negative impact of psychosis on carers include: being a female carer;*
living with the person with psychosi