Table A. Structure and process of lived experience focus group sessions.

Session
All

Aim
Housekeepi

ng/ ground
rules

Orientation

Brainstorm

Interim
report
feedback

Content

Preferred style of
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feedback and
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Lived experience
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Terminology
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Phenomenology
Biopsychosocial
mechanisms
Treatments

Transcultural
considerations

Future directions

Lived experience
contributions

Prior to session
Introduction

Phenomenology

Biopsychosocial
mechanisms

Discussion points

Beginning of session: Panel reminded:

i) based on personal preference, cameras can be on or off, verbal or chat function can be used

ii) option to stay back after the session to share questions/comments, and email contact anytime is welcome;
iii) any expertise the panel is willing to share is welcomed and valued

iv) previous session recap with extra thoughts, comments, questions invited, and session content/structure
introduced

End of session: Proposed structure of next session, with participants asked for feedback to facilitate involvement
Facilitators introduced the project and research group; panel members introduced themselves
Structure and content of main report explained; general feedback and open discussion regarding initial
impressions and important points to include

Proposed outline: Overall structure approved; phenomenology: To focus on heterogenous and individual

experience; cultural perspectives: To discuss nuanced and subcultural influences, in addition to broader cultural

factors

Use of language by clinicians, researchers, peer support groups and self

Prior experiences, and aspects of voices/altered perceptual experiences that were important or neglected
Misunderstood, misrepresented, or underrepresented aspects of voices/altered perceptual experiences
Factors or stressors which may have contributed to voices/altered perceptual experiences

Which are more or less helpful? What do they lack or should look to incorporate?

What aspects of culture and subculture might change a person’s voices/altered perceptual experiences?

What can/should we do better as researchers and clinicians?

Terminology: To favour “voices/altered perceptual experiences” over “hallucinations”; assessment tools: To point out
lack of nuance in available measures; phenomenology: To emphasise the influence of mood and anxiety;
biopsychosocial: To highlight the areas of trauma, mood, and adolescence; treatments: To include consideration of
holistic (and multimodal) therapies; future directions: To discuss how to improve therapeutic interactions with
clinicians, and consider bias (e.g. technological) in treatment innovations

Report draft sent out, with feedback invited before, during or after session

Terminology, scope, aims and research questions, Table 1 and Table A

Clinical assessment tools, prevalence, phenomenology, transcultural research, Table 3 and Figure 1
Trauma, neurocognition, other risk and protective factors



Models and interventions
Future directions
General feedback

Lived experience
contributions

4 Final report Main report
feedback Other deliverables
and other

Lived experience

deliverables contributions

Methods of subtyping, etiological models and voice-specific interventions and Table 5

Future research priorities, conclusions and Table 6

What did you like/not like? Was any content missing, unnecessary, not informative or need to be managed
differently?

Main report: Overall structure and content approved; treatments: To highlight side effects of antipsychotic
medications, and need for patient involvement in peer support and therapeutic groups; future directions: To
mention holistic consideration of the individual and emphasise importance of lived experience perspectives in
research; tables and figures: Specific minor comments to improve inclusiveness and readability

Structure and overview of report summated any extra feedback welcomed
One page summary, oral presentation, infographic and slide pack shared and discussed
Other deliverables: Guided presentation of lay and infographic summaries, video and slide pack, accompanied by

in-depth discussion of numerous, minor language and presentation tweaks to improve inclusiveness and
readability

Note: Lived experience focus group were recruited via a call for interest through the patient and public involvement networks of individual team members. Five individuals across
Australia, India and the United Kingdom, with a range of diagnoses and voices/altered perceptual experiences and varied gender identities self-selected and were included in the
focus group. PPl attendance rate was 100% during all sessions.



Table B. Summary of prevailing models underlying voices/APE.

Name of model,

e Field
citation

Modality

Cognitive
Heightened

salience of inner

speech
181,182

Psychology AH

Intentional
inhibition/
contextual memory
179,180

Psychology AH

Cortical

Excitatory/inhibitory AH, VH

imbalance
183

Psychology,
Neurology

Interhemispheric

miscommunication
184

Psychology AH

Trauma-related
Adverse life events
and

phenomenology
188

Psychology AH

Description

Proposes heightened salience of inner speech in
voice-hearers leads to its misattribution to an
external source (i.e., externalising biases)

Suggests AH are auditoryrepresentations derived
from unintentional activation/deficits in
intentionalinhibition of memoryand other
irrelevant mental associations. Having lost
contextual cues, such memories are not
recognised, leading to AH

Draws on cognitive, computational, molecular,
pharmacological, functional neuroimaging and
neurostimulation studies, to posit that an
imbalance between excitatory and inhibitory
cortical mechanisms contributes to AH and VH

Suggests deviations from a healthy level of
connectivity between the A1 homologues
contribute to AH. Involves reduced left-sided
lateralisation of temporallanguage processingin
the cortex 3%, in conjunction with overweighted
top-down processes and impaired intentional
inhibition '8

Proposes adverse life events, mediated by factors
including altered emotional processing,
dissociation, hypervigilance, perceived social
rank, self-blame and shame underscore negative
voice-content. Draws on epidemiological,
phenomenologicaland neuroimaging evidence,
and considers transcultural perspectives

Constructive critique

Meta-analytic support of an externalising bias in voice-hearers with SSD "%, associated
with trauma, and coupled with AH severity '8"1°. However, this has been suggested to
represent a general deficit in associative memory processes in SSD 3''2'2; not reliably
replicated in non-clinicalvoice-hearers 31336, Little meta-analytic supportfromthe AH
neuroimaging literature '®', some support from VH PD literature *'7, however the role of
this modelin multimodal PE has been challenged ©

Robust support forimpaired intentionalinhibition in voice-hearers with SSD '*°, coupled
with AH severity '7°. Replicated in non-clinical voice-hearers '%°, and associated with
hallucination proneness *'8. AH, OH and VH source memory deficits not reliably
replicated in non-clinical populations %'°, may be specific to clinical cohorts 532°; this
discrepancy has been supported by neuroimaging findings 3'2

Evidence of an excitatory/inhibitoryimbalance in AH/VH in SSD "8, VH in AD %", PEin
PTSD '*'. Non-clinical studies suggest excitatory/inhibitoryimbalances may be
associated with AH, but preserved in VH 322; model yet to be applied to GH, OH or S/TH

Evidence of A1 hyperconnectivity in non-clinical and first-episode psychosis voice-
hearers, which develops into A1 hypoconnectivity with chronicityin clinical samples 324
Interhemispheric A1 hypoconnectivity in voice-hearers confirmed with meta-analysis
325 'which decreases when an individualis actively hearing voices *?®. Functionaland
structural neuroimaging evidence in clinical %2732° and non-clinical voice-hearers 330331,
Applicability may be limited to AH

Correlations between trauma and general '8 or negative voice contentin DID, PTSD,
SSD 8332, some evidence to the contrary *33, Heightened limbic activity seen during
resting state in voice-hearers with SSD 3%, in response to emotional speech '*', and in
the non-clinical population ®*. Higher likelihood of positive voice content in cultures
where voices/altered perceptual experiences are less stigmatised '*'5. Further support
from predictive coding account of PE in PTSD '®'. Model yet to consider the role of
genetics, or provide explanations for AH in voice-hearers without trauma history; also
yet to betested in neurologyor PE outside AH



Name of model,
citation
Childhood trauma
and

neurodevelopment
111,112

Field

Psychology

Integrated models
Integrated cognitive
modelfor
multimodal

hallucination
6

Psychology,
Neurology

Integrated cortical
models for
transdiagnostic

hallucinations
132,190

Psychology,
Neurology

Visual
hallucinations as
veridical

perceptions
189

Neurology

Modality

Multi-
modal

AH, VH

VH

Description

Integrates cognitive, epidemiological and
neurobiological evidence to propose achildhood
trauma phenotype of psychosis. Posits a genetic
vulnerability, alongside adverse events in
childhood, lead to affective challenges, structural
and functional cortical alterations and ultimately
psychosis

Builds on the modality-general and modality-
specific processes outlined by '**to proposea
framework which may explain multimodal
hallucination. Draws on evidence from
misattribution biases, predictive coding and
circular inference, reality monitoring and social
cognition, predominantlyin SSD and PD

Meta-analytic evidence from structural '*2 and
functional ®* neuroimaging investigations of
transdiagnostic AH/VH

Draws on eight models (e.g., Bayesian models 3,
deafferentation 347, reality monitoring 348,
perception and attention 3*°, functional network
decoupling 3%°%2) to posit an overarching
framework for complex VH. Addresses disparities
between these models and suggests an interplay
of cognitive/emotional states and visual input
altering expectancy and perception via attention,
inference and sensoryprocessing

Constructive critique

Model considers psychosis generally (i.e., non-specific), with evidence of its
contribution to AH (e.g., dose-dependent relationship between childhood trauma and
AH in SSD 33¢ and general population *¥7). Relationship between childhood sexual abuse
and AH confirmed with systematic review '"*. Neurobiological support of white matter
microstructural changes %%, altered brain derived neurotrophic factor levels **°. No
evidence of hypothalamic-pituitary-adrenal axis dysfunction in AH. Model yet to
considerotherdiagnoses

Sensory processing impairments in AH 325, VH 34 and OH 34!, with associated
neurological alterations confirmed in AH '*" and VH '*2, support modality-specific
processes. Predictive coding and circular inference models as modality-general
processes supported by cognitive and neurological evidencein AH/VH in AD, PD, and
SSD '®, neuro-philosophical **2 and computationalwork in SSD **%, and considerable
work in PTSD 34197 Poses challenges for the role of misattribution biases and reality
monitoring in modality-general processes. Role of social cognition requires further
research. Model yet to be verified in other cohorts, orintegrate GHor S/TH

Structural: Differential patterns of grey matter and cortical thickness reductions
between PD and SSD; (morerelated to auditory processing in SSD, and visual
processingin PD). Correlations between grey matter reductions and AH found in SSD
32, However, PE chronicity may influence structural changes ***. Field would benefit
from further investigations, with only eight studies per clinical arm for comparative
aspect of meta-analysis

Functional: Similar to structural evidence %2, functional alterations appear specific to
modality of PE; both offer support for modality-specific processes previously outlined
6145 Supported by evidence from neurophysiological investigations in AH 131345,
Analyses limited by high prevalence of region of interest studies and smallnumber of
VH studies

Framework is structured on the subjective likeness of VH and veridical visual
perception; some support fromasmall base of VH symptom capture studies with
functional neuroimaging, which indicate associative, but not necessarily primary, visual
cortex involvement 359353354 May support modality-specific processes ®'%°, although
modelyet to be applied to simple VH

Opposition to theveridical account of PE seen in AH literature, where many proponents
state that voices are not akin to veridical sensory experiences 2%3%5:3%6,

Ultimately, authors have proposed the framework as a means to test its validity, with
numerous caveats and research questions outlined '®. Investigations into treatments
which target different components of the framework may offer insights into its true
synergy and therapeutic utility




Note: Unimodal S/TH, OH and GH models are missing from the extant literature. Al:Primary auditory cortex; AD: Alzheimer’s disease; AH: Auditory hallucination; DID: Dissociative identity
disorder; GH: Gustatory hallucination; OH: Olfactory hallucination; PD: Parkinson’s disease; PE: Voices/altered perceptual experiences; PTSD: Post-traumatic stress disorder; S/TH: Somatic-
tactile hallucination; SSD: Schizophrenia spectrum disorders; VH: Visual hallucination.



Overarching
search terms

Voices, hearing voices,
voice-hearing, auditory, auditory verbal,
seeing image, visions, visual, somatic-tactile,
olfactory, gustatory, unimodal, multisensory,
multimodal, altered perception, altered
state, sensory experience(s)

Futuredirections ology, ethno .
interggtrarggn;iggéci;wrt]hg;?y?hy’ I nt rOd UCt on

izl asselssmlents: FESivE \ socioeconomic, transcultural; o ) ) )
phenomenology, validation, new therapies: Niier, AcE. Saulln At Definitions, terminology, epidemiology,
Coping, peer support, self-help; lived Middle ,East; ’female, feminist‘, adult population, incidence/occurrence,
experience perspectives, hollst|§. strengths- gender, transgender; Eastern, frelquencly, d|stre_ss, fuqchonhmpact.
based, consumer narrahve_s; _ Western, spirituality, religion, qughty of I|fe;lHear|nglv0|ces mO\./.e . ent,
cultural modifications, communu_:anon, Buddhism, Christianity/Catholic, lived experience, stigma; specificity;
language, local customs/practices, Hinduism, Islam/Muslim, Judaism transcultural
young persons, gender/neuro Narrative/systematic review,
diverse, identity, stigma meta-analysis, meta synthesis
Transdiagnostic/RDoC, psychiatry,
psychosis, first-episode, schizophrenia,
. . schizoaffective disorder, mood, depression,
Y KeTe [ EMIaI(=aYCalHle]alSA\  bipolar disorder, anxiety, childhood trauma,

post-traumatic stress disorder,

Subtyping: Clustering, utility; etiology: obsessive compulsive disorder
Inhibition/memory, inner speech, trauma, borderline perSFt))naIity disorder,’ thomenOI Ogy
neurotransmitter imbalance, hemispheric dissociative identity disorder;

lateralisation, neural correlates, attention, neurology; non-clinical Assessment tools: Measure, scale, reliability,
perception; pharmacotherapy: Antipsychotics, validation, limitations, variations, critiques;
side effects; neurostimulation: Transcranial prevalence, characteristics, clinical correlates,
magnetic, direct current, electroconvulsive; quantitative, case report/series, qualitative,
psychological: Cognitive-behavioural, 1 subjective, first-person; dimensional,
acceptance and commitment, M &hanl Srns geography, comparative, beliefs
mindfulness, relational, trauma,
smartphone applications, virtual
/augmented reality

Biopsychosocial; trauma: Intention to harm),
physical, sexual, emotional, assault, neglect,
adversity, sensory modalities;
neurocognition/cognition: Executive function,
inhibition, sensory processing, functional/
structural connectivity, predictive coding,
self/source-monitoring; genetic/heritability,
neurotransmitter, familial, personality,
absorption, schizotypy; longitudinal,
risk/protective, prognosis,
age of onset, mediators

Figure A: Search methodology mind map. Overarching searchterms (in beige hexagons)were used in conjunctionwithindividual search terms for each

research question (in green hexagons) to conduct a structured, though not exhaustive literature searches.
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