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Abstract

Background: Hallucinations and other unusual sensory experiences (USE) are common in people with

psychosis. Yet access to effective psychological therapies remains limited. We evaluated if we can increase

access to psychological therapy by using a brief treatment, focused only on understanding and dealing with

hallucinations (Managing Unusual Sensory Experiences; MUSE), delivered by a less trained but more

widely available workforce that harnessed the benefits (engaging content, standardisation) afforded by

digital technology. The delivery of this in a real-world setting was considered within the non-adoption,

abandonment, scale-up, spread, and sustainability (NASSS) framework.

Method: Thirty-eight people with psychosis and distressing hallucinatory experiences were offered

sessions of MUSE, delivered by trained and supervised assistant psychologists. MUSE was evaluated within

an uncontrolled study conducted in routine clinical practice. Assessments pre- and post-treatment enabled

consideration of the impact of the real-world intervention.

Results: There was good uptake (88.4%), and receipt of MUSE (89% received four or more sessions). On

average participants received 8.69 sessions. The participants reported significant reductions in voice

hearing, paranoia, as well as improved quality of life. The feedback from the participants indicated that

MUSE delivered by a less trained workforce was acceptable and beneficial.

Conclusions: In a real-world setting we were able to offer and deliver sessions of a brief psychological

psycho-education and coping skills enhancement package to people with distressing USE in the context of

psychosis. The delivery of MUSE when considered against the NASSS framework appears to be a good

candidate for adoption in services.

Keywords: hallucinations; treatment; voices; visions

Introduction

Psychosis is a term for a number of conditions including schizophrenia. Whilst no two people may
be affected in the same way, commonly people report unusual sensory experiences like hearing or
seeing things others do not (hallucinations) and/or holding unfounded, distressing beliefs
(delusions). Although medication benefits some people some of the time, many continue to report
distressing symptoms. To provide more help and more choice for people with psychosis,
psychological therapy, and specifically cognitive behavioural therapy for psychosis (CBTp), has
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been recommended by the National Institute of Clinical Excellence (NICE) since 2002. However,
access to this treatment remains limited (particularly in community mental health teams but less
so in Early Intervention in Psychosis services) owing to a shortage of trained therapists, and the
lengthy nature of the treatment which is between 16 and 24 weekly sessions (Morrison, 2017).

A number of approaches have been considered to address this gap. First, briefer treatments
have been trialled with some evidence of their value (Hazell et al., 2016). Also, efforts have been
made to train a more widely available work force, such as non-specialist staff, to deliver therapy
(Garety et al., 2018). However, CBTp encompasses a wide range of treatment targets (Morrison,
2017) which causes challenges in training and delivery of a complex intervention by a less trained
workforce. One solution is to narrow the focus and target specific symptoms of psychosis such as
auditory (Clarke et al., 2021) or visual hallucinations (Wilson et al., 2016) or delusions (Foster
et al., 2010). Furthermore, digital technologies have been developed as they can provide help in an
engaging and accessible way and help standardise the treatment (Freeman et al., 2022; Garety
et al., 2021; Yiend et al., 2022).

There are an increasing number of digitally delivered treatments for hallucinations (Bell et al.,
2020; Craig et al., 2018). In these research settings, digital therapies provided by expert therapists
are safe, efficacious and are well received by service users. However, few have been implemented in
the real world or provided by non-expert therapists, which is necessary if we are to meaningfully
increase access (Hayward, 2018).

Managing Unusual Sensory Experiences (MUSE) is a brief, digitally delivered therapy targeting
the two most common unusual sensory experiences (i.e. auditory and visual hallucinations;
Dudley et al., 2023a; Dudley et al., 2023b; McCarthy-Jones et al., 2017). MUSE helps people better
understand and manage their USE. It uses engaging technology such as videos and animations,
and focuses on causal mechanisms that lead people to hear and see things others do not. This
explanation of why people have these experiences is very important. Psychosis is a stigmatised
and, for some, a frightening condition, and the question of ‘why me?’, ‘why do I hear things others
do not?’ is a real concern. Existing explanations (it is caused by stress, poor sleep) are inadequate,
as lots of people do not sleep well, or are stressed yet do not develop hallucinations. So, MUSE
attempts to help explain how these issues (sleep, stress, etc.) can affect the psychological processes/
mechanisms leading to confusion on the origin of information that leads to hearing/seeing things
others do not.

However, education alone is not likely to be helpful in and of itself, as it needs to be linked to
changes in behaviour and coping. Hence, the emphasis on explaining why we may hear or see
things directly relates to the rationale for the use of linked coping strategies. Consequently, MUSE
is compatible with a CBTp approach (Morrison, 2017) in focusing on changing interpretations
and behaviours maintaining distress (Clarke et al., 2021; Paulik et al., 2018), but rather than just
focus on appraisals of experiences it directly helps provide a more normalising, and credible
explanation as to why people have these USE. MUSE can be delivered by a non-specialist
workforce following brief training (2–3 days, see Dudley et al., 2022). Weekly sessions of MUSE
are usually delivered over 6–8 meetings. Several small studies involving people with psychosis
(Dodgson et al., 2021a), those with hallucinations in an at-risk mental state (ARMS) service
(Dodgson et al., 2021b), and two small feasibility studies with ARMS (Hamilton et al., 2023;
Dodgson et al., 2025) and people with first-episode psychosis (Dudley et al., 2024) have indicated
that MUSE is an acceptable and safe treatment when provided by therapists and trained
community psychiatric nurses. Consequently, MUSE is increasingly being utilised in local
National Health Services (NHS) both for individual and group sessions and is delivered by a wide
workforce including psychological therapists, nursing staff, and assistant psychologists (APs).
MUSE materials are accessible online (https://web.ntw.nhs.uk/gsh/VH/) and are being
downloaded many hundreds of times each month. However, there has been no specific
evaluation of its use in real-world settings. The current work addresses this by focusing on
practice-based evidence of MUSE being used in routine NHS services.
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This use of MUSE in clinical practice is encouraging as despite the potential value of new
technology-assisted treatments, non-adoption and non-use are common (Greenhalgh et al., 2017).
Our long-term aim is to increase access to treatment for people experiencing distressing USE by
providing digital psychological therapies such as MUSE, delivered by a more widely available
workforce. As such, we wanted to establish the impact of delivering this new digitally delivered
treatment in routine practice in a real-world setting but also identify factors affecting its future
implementation. To do this, we drew on the non-adoption, abandonment, scale-up, spread, and
sustainability (NASSS) framework to inform the development of a future implementation strategy.

Method

Participants

Fifty-nine (38 male and 21 female; average age= 38.63 years, SD= 10.61) service users from
Community Treatment Teams (CTT n= 31; 53%) and Early Intervention in Psychosis services
(EIP n= 28; 47%) were referred to receive MUSE. Inclusion criteria included having a diagnosis of
psychosis (ICD F20-F29), experiencing distressing USEs for at least 4 weeks and considering these
an important issue to work on. Exclusion criteria included primary diagnosis of alcohol or
substance dependency, intellectual disability, or severe cognitive dysfunction affecting the ability
to provide informed consent, and insufficient command of English to complete the study
procedures.

Design

This was a service evaluation comparing pre–post outcomes in participants who had completed
MUSE sessions. Routine clinical data were collected at the baseline assessment (pre-MUSE) and at
the post-MUSE assessment.

Measures

Hamilton Program for Voices Questionnaire (HPVQ)

The impact and severity of voice hearing was assessed using the Hamilton Program for Voices
Questionnaire (HPSVQ; Van Lieshout and Goldberg, 2007). The HPSVQ is a 9-item self-report
questionnaire exploring the characteristics and impact of voices specifically over the past week.
HPSVQ items are rated on an ordinal 0–4 Likert scale, from least to most severe. The HPSVQ has
good construct validity, sensitivity to change and reliability (Van Lieshout and Goldberg, 2007).

The Revised Green et al. Paranoid Thoughts Scale (R-GPTS)

The Revised Green et al. Paranoid Thoughts scale (R-GPTS; Freeman et al., 2021) consists of two
scales (8 items and 10 items, respectively) assessing ideas of reference (Part A) and ideas of
persecution (Part B). Questions are answered on a 0–4 Likert scale. The scale has been shown to
have excellent validity/reliability for measuring paranoia across both clinical and non-clinical
groups.

ReQoL Recovering Quality of Life

The Recovering Quality of Life (ReQoL; Keetharuth et al., 2018) scale assesses the quality of life
(QoL) of individuals with different mental health conditions. Ten questions, each rated using a
5-point nominal scale (0–4), produce a score indicative of QoL. A higher score reflects better QoL,
and an increase of 5 points denotes reliable improvement in QoL, whereas a decrease of 10 points
denotes a deterioration in QoL (Keetharuth et al., 2021).
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Procedure

All participants were receiving their standard care from teams in a single NHS Trust. Care was
based on the principles of the Care Programme Approach which consists of a range of
interventions, including psychiatric medication, care coordination, social or vocational support,
family interventions, out-patient follow-up care, and access to CBTp.

Local teams were informed about the offer of MUSE, they identified eligible participants and
gained their verbal permission to be contacted by a member of the MUSE team. In an initial
meeting with a qualified clinical psychologist and assistant psychologist (AP), participants
received a MUSE information sheet, were asked about their current experiences, viewed a short
demonstration of the package and were encouraged to ask questions. If they consented,
participants completed a pre-MUSE assessment pack assessing voice distress, paranoia, and
quality of life.

The evaluation was registered with the host trust (SER-22-001 (revised)) and began in
November 2022 and was completed in August 2024. Following the end of treatment, each
participant met again with the AP and clinical psychologist to consider future care needs and
provide feedback on the experience of MUSE.

MUSE therapy

Participants were usually seen in their homes or a convenient clinic base, which helped increase
access. In each session the participant was supported in working through the MUSE modules
using a program downloaded onto an NHS laptop. The program does not require a Wi-Fi
connection, making it usable in any setting, and it does not record any personally identifiable
information, minimising issues of information governance. Participants were able to have as many
(one-hour) sessions of MUSE as they felt were needed. The initial sessions generally focused on
engagement, psycho-education about how the mind works and normalising the experience of
hallucinations. Subsequent sessions focused on identifying key causal processes and linked coping
strategies. Optional sessions were available for understanding and managing visions and sleep.
The treatment is divided into modules that help provide a credible explanation for why people
hear and see things others do not (How the mind works) and normalising information about the
prevalence and experience of hallucinations (What are voices). Then more specific explanations
about how processes like arousal (Hypervigilance module), or confusing the source of your
thoughts (inner speech module) can lead to specific coping techniques (decreased arousal, paying
attention to non-threatening information for hypervigilance, or interrupting the phonological
loop for inner speech) being introduced, and practised in session before being used in between
sessions. For more information on the content of MUSE see the Supplementary material and
Dudley et al. (2022).

Training and supervision

Three assistant psychologists (APs) were trained in MUSE therapy over a 3-day period.
Supervision sessions occurred weekly using a group supervision format and were facilitated by
psychological therapists with clinical experience of using MUSE.

Lived experience involvement

A group of people with lived experience of psychosis, and carers, provided feedback on how best to
offer and deliver MUSE. The group had an opportunity to use MUSE and offered feedback on the
assessments and participant information sheets. The group met monthly for the duration of the
study and was chaired by a person with lived experience of psychosis.
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Data analytic strategy

Missing data were not replaced. Data were checked for normality. As the primary purpose of the
study was to consider the delivery in the real world, there was a focus on uptake and retention
rates, treatment acceptability (assessed through discontinuation rates and feedback) and how
participants chose to access and use the MUSE intervention (i.e. number of sessions). In terms of
outcomes, the focus was on descriptive statistics rather than tests of (two-sided) statistical
significance, and effect sizes were reported based on Cohen’s d. No corrections for multiple
comparisons were applied.

Results

Fifty-nine individuals were referred to the study, with 43 people (73%) consenting and offered
MUSE. Of the 59 referred, two declined to participate from referral to screening appointment
assessment. Others were excluded owing to not meeting entry criteria or not being contactable. Of
the 43 participants who consented, 38 engaged in MUSE sessions indicating it is an acceptable
intervention (43/59, 72.9%), with good uptake (38/43, 88.4%). The MUSE participant
characteristics are shown in Table 1. Few were in employment, with most being unemployed
or unable to work. The participants were nearly all White British, which is not dissimilar to the
diversity of the catchment area; 18 (47.37%) had received some form of psychological therapy
prior to being referred for MUSE.

Thirty-eight (100%) participants attended at least one session of MUSE with the mean being
8.69 sessions (SD= 3.96, range 1–17). In terms of engagement, 89.47% attended four or more
sessions which was determined by the PPI group as evidence of a minimal dose of treatment
(Dudley et al., 2022; Dudley et al., 2024). All participants (100%) completed the module on
understanding voices; 33 (86.84%) completed modules on How the Mind Works; 24 (63.16%)
inner speech; 12 (31.58%) visions; and 12 (31.58%) the module on hypervigilance. The trauma and
memory module was completed by 7 (18.42%) and sleep by 5 (13.16%).

Baseline and post-treatment scores on the measures of hallucinations, delusions, and quality of
life are reported in Table 2. It is important to note some data were missing at follow-up (i.e. 21%
for HPVQ, 29% for REQOL, GPTS-B).

Differences between start and end of treatment were considered using within-subjects t-tests.
Moderate to large effect size improvements are reported for all the main outcome measures.

Table 1. Descriptive statistics

Measure Mean (SD)

Age 38.59 (14.24)
Gender 19F, 19M
Sexuality
Heterosexual 32 (84.21%)
Bisexual 4 (10.53%)
Homosexual 1 (2.63%)
Asexual 1 (2.63%)
Ethnicity
White British 36 (94.74%)
White other 1 (2.63%)
Black British 1 (2.63%)
Employment
Employed 5 (13.16%)
Education 3 (5.26%)
Unemployed 27 (71.05%)

Retired 3 (5.26%)
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The reduction in the voice distress was of a similar magnitude to that reported in a randomised
controlled trial of MUSE for people with first episode psychosis (Dudley et al., 2024). Given the
focus on real-world implementation, consideration was given as to whether there were differences
in impact for those referred from CTTs or EIP, which broadly reflects people with a more recent
onset of difficult voice hearing, or those with more enduring issues (see Tables S1 and S2 in the
Supplementary material). This hints at a possible greater reduction in voice impact and improved
quality of life for the EIP group (which is consistent with past research; Dodgson et al., 2021a;
Dodgson et al., 2021b; Dudley et al., 2024) but could of course be accounted for by other
important factors like a beneficial response to medication. Of note was the benefit in terms of
reduced paranoid thinking for the CTT participants which is consistent with the powerful effects
of a therapeutic relationship in helping reduce suspicion and mistrust (Turkington et al., 2017).

Post-treatment interviews

Participants were met after completing treatment to consider their future needs and to discuss
their experience of therapy. It was not subject to formal qualitative analysis, but feedback provided
at the end of treatment indicated participants found MUSE to be helpful. Overall, MUSE was
reported to be fun, engaging, and acceptable when delivered by briefly trained APs. Participants
emphasised the interpersonal skills of the APs and their ability to answer questions about MUSE
as key skills.

Discussion

Our over-arching aim is to increase access to psychological therapies for distressing
hallucinations. To help achieve this we evaluated the use of a digitally delivered treatment
provided by a more widely available workforce in routine clinical practice. Uptake (88.4%) and
engagement (89.5% attending four or more sessions) rates demonstrated the MUSE treatment was
acceptable. Moreover, benefit was reported in relation to voice experiences, as well as in trust and
paranoia, and quality of life. This would suggest it is possible to increase access to psychological
therapies in a real-world setting with meaningful impact. Of course, the focus on delivering in
routine clinical practice, the small sample, incomplete follow-up data, and lack of a comparison
group means we are cautious about over-interpreting the findings, but an absence of any benefit
from this practice-based evidence would pose a challenge to the value of delivering MUSE in
routine practice. Hence, we are cautiously optimistic that MUSE can be delivered in the real world.

This is important to determine as implementation of any new health technology can be difficult
owing to the complexities and challenges of data security, service user privacy, inter-operability
across multiple information systems and, in mental health settings, a notable lack of capacity of
health care professionals (Garety et al., 2018). To address these and other issues, we considered
our approach against the NASSS framework. A full summary is presented in the Supplementary
material; however, a brief summary of key points is provided below.

Table 2. Descriptive statistics

Measure
Pre

mean (SD)
Post

mean (SD) t-test and p-value Cohen’s d

HPVQ 22.03 (7.35) 18.57 (8.74) t29= 4.02, p<0.001 .73
GPTS Part A 17.72 (8.66) 11.20 (8.60) t28= 4.63, p<0.001 .86
GPTS Part B 22.48 (11.84) 13.70 (11.72) t26= 4.19, p<0.001 .80

REQoL 18.41 (7.47) 22.67 (10.14) t26= = -2.74, p= 0.01 –.53

HPVQ, Hamilton Program for Voices Questionnaire; GPTS, The Revised Green et al. Paranoid Thoughts Scale Part A ideas of reference, Part B
ideas of persecution; REQoL, Recovering Quality of Life.
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Domain 1: Condition/patient group

People with psychosis commonly report hallucinations, but have limited access to psychological
therapies. Although many of the current sample had had previous help, they were willing to
engage with a new treatment focusing on hallucinations. Given that nearly half of the
participants had previously had therapy it may be important in the future to consider if there are
differences in how the message of MUSE (explaining what leads us to see and hear things) is
received in those who have or have not previously had therapy. Whilst the sample were not
ethnically diverse, it is important to note that the North East has high rates of deprivation and
consequently high levels of physical health morbidity which are often barriers to accessing
healthcare. Nevertheless, the treatment appeared to be acceptable to our participants and they
wanted more sessions than were offered in the previous trials of MUSE (Dudley et al., 2024). In
many cases the help provided by the APs was the most frequent and regular contact they had
with mental health services.

Domain 2: The technology

In terms of technology, the MUSE approach helps minimises the risk of non-adoption. It is a
freestanding technology as the MUSE treatment is downloaded onto an NHS computer and
Wi-Fi is not needed. It was dependable, and was designed using off-the-shelf resources. Given
the high levels of deprivation in the North East, it is important to note that participants do not
need their own computer, data plan or to pay for Wi-Fi, which helps reduce inequalities in
access. Similarly, as the treatment can be delivered at home, service users with conditions
affecting their mobility or lacking the resources to pay for transport are not disadvantaged. No
confidential information is stored on the computer and hence issues of privacy or information
governance are not relevant. The treatment is collaboratively delivered with support of the AP,
reducing the participant’s need to be competent in using technology. The AP needed minimal
training to use the technology effectively, but required training (and subsequent supervision) to
provide the clinical knowledge to help illustrate and explain the ideas and interventions and
tailor them to the individual.

Domain 3: Value proposition

The package is free to use and runs on NHS laptops helping increase the future sustainability of
the approach. MUSE has limited evidence of its value in alleviating the distress or disability
associated with hallucinations (Dudley et al., 2024; Dodgson et al., 2025). However, there was
evidence of benefit with the current participants, and the broader issues of deployment of
technology-based interventions by a less trained workforce were also addressed in this study, with
evidence of feasibility of implementation. This could be a model for the NHS to help increase
access to psychological therapies (Greenwood et al., 2022; Hardy et al., 2018).

Domain 4: The adopter system

The MUSE approach seems well matched to delivery by APs, who are keen to develop skills and
experience. They are a widely available workforce and have capacity to deliver this work as they
are not typically responsible for all aspects of a person’s care which can reduce the capacity for
delivery of intervention. They and the recently introduced Mental Health Wellbeing Practitioner
roles (NHS England) would be ideally placed to support the provision of such a low-intensity
intervention (Hayward et al., 2023). Also, the APs had the capacity to see participants at home or
other convenient locations at a frequency and duration agreed with them, so there are fewer
barriers to delivery.
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Domain 5: Organisation

Mental health trusts would be well placed to adopt a digital therapy offer, in the form of a low-
intensity or stepped care model for the provision of psychological therapies for psychosis. The
scarcity of highly trained therapists can lead to delays, and limited capacity can lead to low
rates of referral. Having an accessible, helpful treatment could be sufficient for some people.
Even if not sufficient in itself, MUSE may help prepare the person for future work and
familiarise them with key ideas about hallucinations and provide experience of working in a
therapeutic manner with a clinician. This could increase the value and efficiency of higher
intensity interventions, which still need to be offered as these are of proven value (Bighelli
et al., 2018; Bighelli et al., 2021). A stepped care model where help is offered quickly and in a
targeted, focused manner, by a less trained, and less expensive workforce is of evident value in
the Talking Therapies model.

Conclusions

MUSE is an emerging treatment, which will hopefully be able to demonstrate more robust
evidence of its value and cost effectiveness. If this were achieved then MUSE like similar brief,
targeted, digitally delivered interventions (Craig et al., 2018; Garety et al., 2021; Freeman et al.,
2022), could play a role in increasing access to help for people distressed by symptoms of
psychosis. We have demonstrated that adoption in the real-world is possible, and has potential for
wide-scale adoption as the technology is reliable, easy to implement and intervention is acceptable
and well matched to the service user’s needs. However, further evidence of its value would be
needed before further roll-out could be considered.
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