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Background: 1In psychosis spectrum disorders, maladap-
tive mental imagery is associated with auditory verbal hal-
lucinations (AVHs). This study evaluates the feasibility,
acceptability, and effectiveness of the following 4 imagery
techniques in targeting mental imagery and AVHs severity:
Imagery Rescripting (ImRs), Promoting positive Imagery
de novo (Pos-Im), Metacognitive Imagery techniques
(Meta-Im), and playing Tetris.

Study Design: Four replicated single-case series experi-
mental designs were used. Participants were randomized
to 1 of the 4 treatment conditions. Primary, we meas-
ured the severity of mental imagery and AVHs thrice
daily on an 11-point VAS scale during a 2-week base-
line, throughout 3 weeks of therapy, and during a 2-week
follow-up phase. Randomization tests were used to ex-
amine whether daily severity levels of momentary mental
imagery and AVHs decreased post-therapy. Secondary,
questionnaires assessing the severity of AVHs, mental
imagery characteristics, and levels of mood, anxiety, and
functioning were administered at baseline, before, and
posttreatment.

Results: Twenty-eight participants completed all treat-
ment sessions. Mental imagery significantly decreased
after ImRs (P <.001, d=1.13) and Pos-Im (P =.039,
d =0.22), with no significant effects observed following
Meta-Im or Tetris. AVHs significantly decreased with
all treatment conditions, with largest effects for ImRs

(P=.001, d=1.39) and Pos-Im (P <.001, d=1.99).
Secondary results demonstrated reductions in the se-
verity of AVHs, mood, anxiety, imagery frequency, and
appraisals.

Conclusions: Imagery techniques appear feasible and ac-
ceptable for addressing mental imagery and AVHs in the
psychosis continuum and may be valuable additions to cur-
rent treatment for AVHs.

Keywords: psychosis; mental imagery.auditory verbal
hallucinations.hearing voices.imagery rescripting.

Introduction

Mentalimagery, originally defined as “perceptualinforma-
tion accessed from memory, giving rise to the experience
of ‘seeing with the mind’s eye’ or ‘hearing with the mind’s
ear’, without the presence of external stimuli,”! impacts
emotion, motivation, and behavior across various mental
disorders.>* In psychosis, maladaptive mental imagery is
closely linked to experiences such as auditory verbal hal-
lucinations (AVHs; eg, hearing voices that others cannot
hear).*” While AVHs were traditionally considered char-
acteristic of psychosis spectrum disorders, they are now
recognized as part of a broader continuum that includes
nonclinical individuals experiencing brief psychotic-like
experiences, those with subclinical psychotic symptoms,
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and those diagnosed with psychosis spectrum disorders.
Thus, individuals experience a varying frequency, in-
tensity, and distress and need for care from their symp-
toms across the continuum.®® This view underscores the
potential of targeting maladaptive mental imagery as a
novel approach to addressing AVHs across the psychosis
continuum.

In cognitive behavioral therapy (CBT), mental imagery
is conceptualized as a form of cognition that, like verbal
cognitions, can both maintain and alleviate distress.!
Recent years have seen growing attention to mental im-
agery in CBT, with research exploring how it can enhance
CBT effectiveness for various mental disorders. For ex-
ample, targeting imagery appraisals in social phobia
proved superior to regular CBT in reducing mental im-
agery distress and anxiety.!! Addressing imagery viv-
idness in exposure has shown benefits for anxiety and
trauma symptoms.'> Imagery-focused CBT for bipolar
disorder" also appeared effective in reducing anxiety and
mood instability,'* ¢ aligning with the emotional ampli-
fier theory,!” proposing that maladaptive mental imagery
amplifies emotion and behavior in several other mental
health problems.?

So far, only a few studies have explored the effects
of imagery techniques on psychotic symptoms. These
studies have shown promise in reducing maladaptive
mental imagery and psychotic symptoms.'®?* Also,
studies have shown reduced trauma intrusions and psy-
chotic symptoms for psychological interventions using
Imagery Rescripting according to the schema therapy
manual of Arntz and Weertman® to target trauma intru-
sions in individuals with AVHs.?*2 Imagery-focused CBT
for psychosis® including imagery CBT techniques!'®'3 and
imagery techniques from schema therapy***! was feasible
in patients with delusions and associated with a reduc-
tion in the level of schematic beliefs, imagery distress, and
delusions.?>*

Integrating mental imagery into current standard treat-
ment approaches for AVHs offers a unique opportunity
to explore the often-ignored mental imagery aspects of
thought patterns related to AVHs. This seems particularly
relevant due to its impact on emotion and behavior.***
To date, there is no specific evidence-based imagery-
focused CBT manual for working with AVHs. Moreover,
the precise working mechanism of imagery-focused CBT
for psychotic symptoms is unclear.

The primary aim of the present study was to assess
the feasibility, acceptability, and effectiveness on daily
measured levels of mental imagery and AVHs severity
of 4 imagery techniques for individuals with AVHs, all
part of the imagery-focused CBT manual of Holmes
et al.”® The imagery techniques included in the present
study were (1) imagery rescripting, (2) metacognitive
imagery techniques, (3) promoting positive imagery de
novo, and (4) a visuospatial task.”> We selected these
techniques as they are accessible imagery-focused CBT
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techniques, outlined in an established protocol. We
hypothesized that all 4 imagery techniques will be as-
sociated with a significant decrease in the momentary
severity of mental imagery and of AVHs; no serious
adverse side effects will occur; and dropout rates of
therapy will be low.

The second aim was to examine, with exploratory ana-
lyses, the effectiveness of the 4 selected imagery techniques
on the severity of AVHs, mental imagery characteristics
(including frequency, appraisals, and quality), and levels
of mood, anxiety, and functioning as measured with
cross-sectional questionnaires.

Methods

Study Design

Four replicated Single-Case Experimental Designs
(SCEDs) were used. The design of the 4 SCEDs was iden-
tical, with the only difference being the treatment condition
(see Figure 1). In contrast to the original imagery-focused
CBT manual,"? where imagery techniques are assigned
based on a micro-formulation, in our study participants
were randomly assigned to 1 of the 4 treatment condi-
tions via an electronic system, using investigator-blinded
block randomization. Each block comprised 8 partici-
pants, with each treatment condition represented twice.
Inclusion date served as the block factor to control for
time-related confounders, such as seasonal effects. The
SCEDs had 3 phases: (1) Baseline (Phase A)), lasting 2
weeks, (2) Treatment (Phase B) lasting 3 weeks, and (3)
Follow-up (Phase A)), lasting 2 weeks.

The study included feasibility and acceptability meas-
ures, daily online self-report measurements to assess
severity of AVHs and mental imagery throughout the
duration of the study and self-report questionnaires to
assess severity of AVHs, mental imagery, anxiety, depres-
sion, and functioning at the start of baseline, pretreat-
ment, and posttreatment.

Participants underwent a 2-week baseline period (A1)
without interventions, during which they completed
thrice-daily online self-reports assessing AVHs and
mental imagery, yielding 42 assessments. Each partici-
pant then received six 1-hour treatment sessions with 1 of
the 4 imagery techniques over 3 weeks (B) half face-to-
face and half online—continuing the thrice-daily assess-
ments, resulting in 63 assessments. The treatment phase
was followed by a 2-week follow-up phase (A2) with 42
assessments.

Standard care, including psychiatric or pharmaco-
therapy support, was maintained throughout the study.
The study was conducted at a Dutch psychiatric hospital
specializing in voice-hearing and psychotic experiences
from April 2022 to February 2024. This trial was regis-
tered at Clinicaltrials.gov (identifier NCT05603260) in
November 2022. Ethical approval was given by METC
azM/UM (NL79610.068.21/METC21-077).
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Enrolment

Contacted (N=41)
Interested (N=39)

Randomized
(n=32)

impacting treatment (n=1)

Femmmmmm e ——mme-- -
! Excluded: '
1 e No Dutch (n=1) !
| o Refused daily monitoring (n=2) |

.| ¢ Preferred regular CGT (n=2) i

r: e No longer hearing voices (n=1) '
Lo Current severe suicidality !
| |
1 1

e Declined to complete daily monitoring (n=2)
Switched to another therapy (n=1)

Job loss, refused to complete therapy (n=1)

Drop-out from therapy due to uncoordinated vacation plans (n=1)

Perceived voices positively/was not ready for therapy (n=1)

/ SCED 1 ) N ( SCED 4 )
Baseline 2
weeks
Meta-Im Pos-Im Tetris (n=8)
ImRs (n=8) (n=8) (n=8) Completers (n=7)
Completers (n=8) Completers (n=7) Completers (n=6)

\ 4 v \4 A4
Follow-up Follow-up Follow-up Follow-up
(n=7) (n=7) (n=5) (n=7)
N /2 G /2 NS R/ N B
_________________________________________________ .

Drop-outs:

Note. ImRs = Imagery Rescripting. Meta-Im = Metacognitive Imagery techniques. Pos-Im = Promoting positive

imagery de novo, SCED = Single Case Experimental Design.

Figure 1. Study Flow Chart. Abbreviations: ImRs = Imagery Rescripting; Meta-Im = Metacognitive Imagery techniques;
Pos-Im = Promoting positive imagery de novo; SCED = Single-Case Experimental Design.

Participants

Individuals who were hearing voices and were referred
to the specialized center for voice-hearing and psychotic
experiences were given written and oral information and
were invited to participate in the present study. Inclusion
criteria for the study were as follows: (1) Hearing voices as
indicated by an intensity score of 4 or more on subscale
1.3 (perceptual abnormalities) of the Comprehensive
Assessment of At Risk Mental States (CAARMS?;), or

as indicated by a score of 3 or more on item P3 (halluci-
natory behavior) of the Positive and Negative Syndrome
Scale (PANSS®”;). (2) A DSM-5 (APA, 2013) diagnosis
in the psychosis spectrum (DSM-5 codes: 297.1; 298.8;
295.40; 295.90; 295.70; 298.8; 298.9) as confirmed by
the administration of the mini-SCAN (Schedules for
Clinical Assessment in Neuropsychiatry®®), or a condi-
tion defined as Ultra High Risk/At Risk Mental State
(ARMS or UHR) according to the CAARMS estimated
by a clinician. Exclusion criteria were: (1) moderate/

Page 3 of 16

G20z Iudy gz uo Jesn uosdung preyory Aq 01501 L 8/€E0IBAS/INAUIS/EE0 L0 L/10P/BI0E-0UBAPE /US| INGEIURIYdOZIYIS/ W00 dNo"olWwepeoe)/:sdly Wolj POPEOJUMOQ



Schizophrenia Bulletin, 2025, Vol. XX, No. XX

severe learning difficulties (IQ < 70) estimated by a cli-
nician; (2) any current or previous brain injury/neurolog-
ical impairment, (3) acute confusional state or delirium
not caused by a psychotic disorder, and (4) current se-
vere substance or alcohol misuse judged by a clinician.
Participants gave informed consent according to the prin-
ciples of the Declaration of Helsinki (2013).*° Full details
of the informed consent procedure are provided in the
Supplementary Materials (S1).

The diagnosis of a participant was confirmed by the
participant’s psychologist or psychiatrist, along with
a case note review and the administration of the mini-
SCAN.?® This assessment tool was also employed to
screen participants for comorbid diagnoses.

Treatment

Treatment consisted of an in-depth identification of
images (2 sessions), followed by the imagery technique
(2 sessions), and a consolidation phase (2 sessions), all
based on the imagery-focused CBT manual of Holmes et
al.’® The in-depth identification of images concerned the
identification of images related to AVHs, together with
the participant, and constructing a micro-formulation
along the lines of current best practice CBT.?’ In this
micro-formulation, triggers, quality aspects, and ap-
praisals of problematic mental imagery were identified.
Subsequently, maladaptive behavior and possible links
with earlier experiences were inventoried, as well as
maintaining factors. Next and based on the treatment
condition, patients received one of the following imagery
techniques, adapted from the manual of Holmes et al.':

(1) Imagery Rescripting (ImRs) according to Holmes
et al.’® involved imagery interventions following a
micro-formulation (different to ImRs in schema
therapy?®) aiming to transform maladaptive images
into more functional or benign ones. In addition,
targeting associated mental imagery using ImRs, we
also rescripted the voice directly into other, less dis-
tressing sounds.

(2) Metacognitive imagery techniques (Meta-Im) were
aimed at creating emotional distance from a mental
image which reduces the likelihood or power of an
image. For example, changing the perceptual prop-
erties of an image (changing it into a cartoon for ex-
ample) to reinforce the experience that the image is
just an image and not “real.”

(3) Promoting positive imagery de novo (Pos-Im) in-
volved creating a new stand-alone positive and com-
passionate image to help participants to increase
their ability to self-soothe and reduce fear.

(4) Tetris was used as a visuospatial working memory
task competing with the intrusion of the unwanted
image to reduce its frequency: We provided partici-
pants with a Tetris hand game device to practice the
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imagery technique at home, instructing them to use
it at least 3 times a day for 15 minutes each session,
while actively recall the voices and the associated
image themselves while playing the game.

In the consolidation phase relapse prevention strategies
were practiced. The treatment was delivered by quali-
fied psychologists trained in CBT and imagery interven-
tion techniques. The therapists delivering the imagery
techniques received weekly supervision from a clinical
psychologist with expertise in imagery-enhanced CBT
and formally trained by the developers of the imagery-
focused CBT manual.” In addition, 10% of the therapy
sessions were recorded and checked by an independent
research assistant using a bespoke manual checklist to
assess treatment adherence to the imagery intervention
manual. A high fidelity to manual was demonstrated (ie,
all recorded sessions were in line with the imagery inter-
vention manual).

Measures

Primary Measures.

Feasibility and Acceptability To assess that the pro-
vided treatments did not worsen AVHs or cause other
adverse effects, therapists asked participants every ses-
sion about serious adverse events and dropout rates were
measured. To date, the current literature in the field of
psychosis and AVHs lacks a defined criterion for thera-
peutic safety. For this reason, we reported detailed ac-
count of participants whose AVHs severity increased
during therapy.

In addition, a self-report qualitative evaluation of
the treatment adapted from an earlier study'® was con-
ducted at the end of the consolidation phase to determine
whether the treatment was experienced as feasible and ac-
ceptable. In this self-report assessment, participants were
asked to report on their treatment satisfaction, the sub-
jective treatment effects on AVHs, their perceived prob-
lems in present daily functioning, their mood and anxiety
symptoms, and satisfaction with the therapeutic alliance,
using 5-point VAS scales, ranging from 0 (“not at all”) to
10 (“very much”). We computed average scores across all
these questions as a measure of treatment quality. The full
self-report assessment is presented in the Supplementary
Materials (S2).

Effectiveness—Daily Self-Report Measurements on Mental
Imagery and AVHs Severity Participants completed
the daily online self-report measurements in their nat-
ural environments, 3 times a day for the duration of the
study. Assessments were prompted at equidistant time
points with 4-hour intervals in between. Participants re-
ceived a text message on their mobile phone with a link
to the self-report measurements. They were asked to fill
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out the measurements immediately after the alert, or,
if impossible, the same day. We established a minimum
data threshold of over 33%, based on previous studies
employing the Experience Sampling Method, to de-
termine eligibility for this measure.** Participants who
did not meet this threshold were excluded from further
analysis.

Visual Analogue Scales of Imagery Characteristics ( VAS-
Imagery): Following earlier imagery work,"* 7 imagery
questions were administered thrice daily using online
self-report methods. The questions consisted of the fol-
lowing: (1) “How vivid and clear were your images?” (2)
“How compelling were your images?” (3) “Did you have
the feeling that this image encouraged you to make plans
to do something?” (4) “To what extent did this image tell
you something about yourself?” (5) “To what extent did
you believe this might happen now you thought about
it?” (6) “To what extent did this image feel real, like some-
thing that is happening right now?” And lastly, (7) “From
what perspective did you view this image? Through your
own eyes or observing yourself from an external point of
view?” Questions 1-6 were rated on a 11-point VAS scale,
ranging from 0 (“not at all”) to 10 (“all the time or very
much/intense”). The seventh item was rated on a VAS
scale, ranging from 0 (“observing myself from an external
view”), 5 (“mixed”), to 10 (“completely through my own
eyes”). By summing the scores of all items at each daily
measurement point, we computed a total severity score
of momentary mental imagery which ranges from 0 to
70. Summing the scores aligns with prior studies.!®34!
Previous studies using similar scales report alpha values
of around 0.80-0.90, indicating strong reliability.*>*
Visual Analogue Scales of AVHs (VAS-AVHs): Five
AVHs questions were administered thrice daily using on-
line self-report methods. Questions were: “How badly or
how much did you suffer from the voices?” “How often
were you bothered by the voices?” “How much sense of
control did you experience over the voices?” and “How
loud were the voices the last time you had them?” rated
on 11-point VAS scales, ranging from 0 (“not at all”) to
10 (“all the time or very much/intense”). We computed
a total severity score of momentary AVHs at each daily
measurement point, which ranged from 0 to 50. Studies
about questionnaires including comparable questions
typically report alpha values in the range of 0.70-0.90,
suggesting acceptable to excellent internal consistency.*

Secondary Measures.

Pre and Post Measures (at Start Baseline, Pretreatment
and Posttreatment) Level of auditory verbal hallucin-
ations: The Auditory Vocal Hallucination Rating Scale
(AVHRS-Q*) assesses several characteristics of auditory
vocal hallucinations (number of voices, separately or si-
multaneously, frequency, duration, hypnagogic and/or
hypnopompic voices, location, form of address, loudness,

Schizophrenia Bulletin, 2025, Vol. XX, No. XX

positive or negative content, severity of negative content,
anxiety, interference with daily functioning, interference
with thoughts, control, attribution of origin, frequency
of distress, intensity of distress) and provides an overall
severity index score of auditory vocal hallucinations* in
the previous weeks. The AVHRS-Q comprises 17 items,
15 items are scored on a 4- or 5-point scale, scores range
from 0 (not applicable) to 3 or 4 (most applicable). Two
items were scored on a 10-point scale, ranging from 1 (not
at all/never) to 10 (extremely/always). A severity index
score can be calculated from the items, this score ranges
from 0 to 14. The AVHRS-Q has good internal consist-
ency (Cronbach’s alpha .78), convergent validity, and di-
vergent validity.*

Imagery characteristics: Several characteristics of mental
imagery were assessed with the Dutch Imagery Survey
(DimS) which is a self-report measure based on the orig-
inal imagery interview.*>*> The DimS consists of 5 scales:
(1) vividness, (2) compellingness, (3) metacognitive be-
liefs, (4) encapsulated beliefs, and (5) effect on emotion
and behavior. The DimS starts with a clear definition of
mental imagery. Thereafter, participants were asked to re-
call and describe an example of an image in conjunction
to their AVHs that is typical of the mental imagery they
have experienced over the previous 2 weeks. Participants
were instructed to recall this image and keep this image in
mind while answering the subsequent questions regarding
imagery.* All items of the DimS are rated on a 9-point
Likert scale. The internal consistency of all subscales of
the DimS is adequate to good (Cronbach’s alphas ran-
ging from .71 to .87), and consistency over time is also
good.

Anxiety Level: Beck Anxiety Inventory ( BAI*S)isa 21-item
self-report questionnaire with good psychometric prop-
erties used for measuring the severity of anxiety. Answers
were rated on a 4-point Likert scale, ranging from 0 (“not
at all”) to 3 (“very much”).

Depression level: Beck Depression Inventory-II ( BDI-1I*7)
is a widely used self-report questionnaire to assess symp-
toms of depression and the severity of depression (Dutch
version*). The BDI-II consists of 21 items. Good relia-
bility and validity of the BDI-II have been supported by
different studies.*

Level of social and occupational functioning: Social and
Occupational Functioning Scale (SOFAS?%) was used to
assess overall functioning in a single score. The SOFAS
is a modified version of the Global Assessment of
Functioning scale and ranges from 0 to 100.

Data Analysis

Primary Measures.

Feasibility and Acceptability Descriptive summary
statistics were reported for feasibility measures, and an
overview of the results of a retrospective self-report
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assessment for a qualitative evaluation of treatment was
presented.

Effectiveness—Daily Self-Report Measurements on Mental
Imagery and AVHs Severity For each replicated SCED,
randomization test procedures were conducted to ex-
amine pre- to post-changes in daily online self-reported
levels of mental imagery and AVHs severity. A power
and sample size analysis was conducted before the start
of the current study. The power analysis indicated that
a minimum of 3 participants per treatment condition is
required to detect a therapeutic effect comparable to the
smallest effect found by a previous study.’> Full details
of the power analysis are provided in the Supplementary
Materials (Table S2). As the number of participants per
condition was small (n = 8), the asymptotic assumptions
regarding parametric analyses such as mixed regression
analysis could probably not be warranted. We therefore
used a randomization test procedure according to Bulte
and Onghena.*

The randomization test was used to compare different
AVHs and imagery measures for phase baseline (A))
and treatment (B), treatment (B) and follow-up (A)),
and baseline (A)) and follow-up (A,) at the individual and
group levels. In the randomization test, the mean differ-
ence between the observations within 2 phases is com-
pared with a randomized mean difference distribution
formed by resampling the observations for a participant.
The statistical significance is then defined as the number
of random mean differences that were equal to or more
extreme than the observed mean difference.

By combining the results at the individual level, we
evaluated the group effect for all the participants to-
gether. The overall P-value was calculated by using the
property of P-values that they are uniformly [0,1] distrib-
uted when the null hypothesis is true. Accordingly, the
sum of the P-values is a random draw from all possible
sums of P-values. Then, the overall P-value is the propor-
tion of combinations of P-values that would give a sum
(S) as small as or smaller than the observed sum (S, ):

P(S > Sobs) = Z (71)1( (Z) (s ;'k)

k=0

in which k are integers starting at 0 and with the max-
imum closest integer being smaller than S.°' We used this
randomization test procedure to compare the imagery
and AVHs measures for phases A and B, B and A, and
A and A,

In randomization test procedures, applying a correction
for the P-value is unnecessary as the tests are conducted
within different participants. While an expectation of 5
errors out of 100 tests exists (ie, Type 1 error), discovering
significant effects with large effect sizes often signals a
reduced risk of Type I error. In the randomization test
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procedures, standardized effect size Cohen’s d was used
to compare the mean difference between phases within
a participant and was calculated by dividing the mean
difference between the phases by the pooled standard
deviation.

Secondary Measures (Exploratory Analyses) Following
a previous study*?* change scores were calculated for all
secondary measures at individual level from measure-
ments at the start of the baseline, immediately before
the start of treatment, and immediately after treatment.
The results were assessed according to the criteria estab-
lished by Durham et al.,” as applied in a previous study.*
Specifically, a 25% reduction is considered a “clinically
significant change,” while a 50% reduction is classified as
“much improved.”

In line with a previous study,®? the exploratory
group-level analysis did not include P-values in its
reporting. The standard deviations of the change
scores were used. This was calculated as follows:

Cohen’s d = (mean — mean )
pretreatment score posttreatment score
SD(mean —mean .
pretreatment posttreatment
Results

Demographic and Clinical Details

Out of 39 individuals who expressed an interest in par-
ticipation, 32 were ultimately enrolled in the study (see
Figure 1 for participant details and attrition). Of these,
28 attended all 6 therapy sessions with a treatment dura-
tion of 20.2 days (SD = 6.49; range = 16-42) on average.
Further demographic details for each intervention group
are provided in Table 1.

Primary Questions

Feasibility and Acceptability. Adherence to therapy was
acceptable, with 28 participants attending all sessions and
4 patients having dropped out (12.5%) during treatment.
Of these dropouts, 1 participant attended 4 sessions, 2
participants attended 3 sessions, and 1 participant at-
tended 1 session. Of the remaining 28 participants, there
were 2 withdrawals from daily self-report assessments.
No serious adverse events were reported during the study.
The level of AVHs as measured with the AVHRS-Q of
5 participants (17.9%) exacerbated, as indicated by a
mild increase of symptoms (range 1.67%-10.9%). As de-
cided by an independent researcher blinded for therapy
condition, there were 3 potential adverse therapy effects,
which were all relatively minor. Participant 31 reported
an increase in the level of depression immediately after
treatment, which coincided with the participant’s typ-
ical seasonal pattern of depression onsets during winter
months. Participants 10 and 26 described the replacement
of treated mental images with new (traumatic) memories
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Table 1. Baseline Characteristics of the Study Cohort Including Demo
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graphics, Diagnosis, Comorbidity, and Medication

ImRs (n = 8) Meta-Im (n =7) Pos-Im (n = 6) Tetris (n = 7)
Demographic information
Age years, mean (SD) 28.5(11.3) 38.1(14.0) 34.5(12.7) 29.3(12.5)
Gender, n (%)
Female 1 (12.5%) 5(62.5%) 4 (66.7%) 3 (42.9%)
Male 7 (87.5%) 3 (37.5%) 2 (33.3%) 4 (57.1%)
Treatment duration
Days, mean (SD) 20.0 (4.00) 24.9 (9.82) 17.8 (2.04) 21.9 (6.44)
Level of education, n (%)
Primary education 1 (12.5%) — — 2 (28.6%)
Prevocational secondary education/secondary voca- 2 (25.0%) 6 (85.7%) 2 (33.3%) 4 (57.1%)
tional education
Senior general secondary education/pre-university ed- 5(62.5%) 1 (14.3%) 4 (66.7%) 1 (14.3%)
ucation/higher professional education
Work status, n (%)
Employed 2 (25.0%) 1 (14.3%) 4 (66.7%) 4 (57.1%)
Unemployed 6 (75.0%) 6 (85.7%) 2 (33.3%) 3 (42.9%)
Diagnosis schizophrenia spectrum and UHR/ARMS, n (%)
Psychotic disorder 6 (75.5%) 3 (42.9%) 4 (50.0%) 4 (57.1%)
Ultra High Risk/At Risk Mental State 2 (25.0%) 4 (57.1%) 4 (50.0%) 3 (42.9%)
Comorbidity, n (%)
Mood disorders 2 (25.0%) 4 (57.1%) 3 (50.0%) —
Anxiety disorders 2 (25.0%) — 2 (33.3%) —
Trauma-related disorders 1 (12.5%) 2 (28.6%) 2 (33.3%) 2 (28.6%)
Somatic symptom disorders — 1 (14.3%) 1 (16.7%) —
Alcohol/use disorders (light) 1 (12.5%) 1 (14.3%) — 1 (14.3%)
Dissociative disorders 1 (12.5%) — — —
Personality disorders 3 (37.5%) 2 (28.6%) 2 (33.3%) 1 (14.3%)
Autism spectrum disorder 2 (25.0%) 1 (14.3%) 1 (16.7%) 3 (42.9%)
ADHD — — 1 (16.7%) —
Clinical course in years, 1 (%)
0-1 years 3 (37.5%) — 3 (50.0%) 2 (28.6%)
2-5 years 4 (50.0%) 4 (57.1%) 2 (33.3%) 3 (42.9%)
6-10 years 1 (12.5%) 3 (42.9%) — —
>10 years — — 1 (16.7%) 2 (28.6%)
Medication at screening, n (%)
Antipsychotic 4 (50.0%) 5(71.4%) 4 (66.7%) 4 (57.1%)
Antidepressant 2 (25.0%) 2 (28.6%) — 4 (57.1%)
Anxiolytic 2 (25.0%) 1 (14.3%) 1 (16.7%) 2 (28.6%)

Abbreviations: ImRs = Imagery Rescripting; Meta-Im = Metacognitive Imagery techniques; Pos-Im = Promoting positive imagery de

novo.

after Tetris. Participant 26 reported this as distressing,
whereas participant 10 did not.

Table 4 provides an overview of the results of treat-
ment quality per intervention group. Participants ex-
pressed high satisfaction with therapy for all treatment
conditions (range 3.97-4.50). Participants rated the effect
on symptoms and functioning as moderate to quite sub-
stantial (range 2.80-3.82). The therapeutic alliance was
also evaluated as very strong (range 4.29-4.67).

Effectiveness—Daily Self-Report Measurements on Mental
Imagery and AVHs Severity.

ImRs Findings of randomization tests showed
that the ImRs led to a significant decrease in the level
of mental imagery for 2 participants in Phase B-A, 4

participants in Phase A -B, and 5 participants in Phase
A-A, (Table 2, Figure S1). Symptoms reduced immedi-
ately after treatment and persisted during follow-up. All
phase comparisons at group level were significant (B-A:
P<.001, d=0.36; A-B: P=.002, d=0.76; A,-A:
P <.001, d=1.13), indicating an overall effect of ImRs
across all phases, with effect sizes varying from small to
large.

In addition, Table 3 and Figure S1 show that for 5 out
of 7 participants ImRs reduced the severity of AVHs,
with symptoms decreasing immediately after therapy
and persisting during follow-up. All phase comparisons
were significant (B-A: P <.001,d = 0.73; A-B: P =.002,
d=0.61; A,-A: P=.002, d = 1.16), indicating an overall
effect for all phase comparisons of ImRs, with medium
to large effect sizes.
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Table 2. Mean VAS-Imagery Values and Cohen’s d Effect Sizes and P-Values for All Phases.

A B A B-A, A-B A-A,

Mean d P d P d P
ImRs
Participant
pp2 22.2 20.8 19.8 0.89 .001* 0.84 .001* 1.40 .001*
pp3 24.0 18.3 17.1 0.35 .062 0.08 332 0.42 .035*
ppll 10.5 9.90 10.8 0.14 269 -0.28 904 -0.07 .615
ppl8 45.7 43.4 26.5 0.33 .055 2.62 .001* 4.42 .001*
pp20 14.3 14.4 10.0 -0.01 491 0.83 .001* 0.52 .008*
pp28 15.9 15.2 15.0 0.17 222 0.28 .097 0.23 165
pp30 22.2 18.3 16.3 0.64 .003* 0.93 .001* 1.03 .001*
Overall effects
Cohen’s d 0.36 0.76 1.13
Sum P 1.10 1.34 0.83
Overall P <.001* .002* <.001*
Meta-Im
Participant
pp7 53.9 56.0 57.8 -0.72 998 -1.07 .999 -1.35 .999
pp9 37.6 43.2 51.3 -0.28 907 -0.52 979 -0.72 999
ppl3 28.9 37.1 25.5 -0.42 982 0.65 .004* 0.19 174
ppl9 12.2 24.2 253 -1.62 999 -0.13 728 -2.86 999
pp21 46.2 57.7 57.8 -2.26 999 -0.03 544 -2.42 .999
pp29 50.3 52.5 59.5 -0.45 984 -1.44 999 -2.51 999
pp32 41.1 423 42.3 -0.27 922 0.05 423 -0.22 .842
Overall effects
Cohen’s d —-0.86 -0.36 -1.41
Sum P 6.79 4.68 6.02
Overall P .999 938 .999
Pos-Im
Participant
ppl 17.9 12.2 11.8 0.85 .001* 0.12 334 0.90 .001*
pplS 10.4 12.4 10.6 -0.40 979 0.33 .048* -0.06 .563
pp24 14.1 19.0 15.3 -0.54 .994 0.36 .042* -0.12 813
pp27 11.3 10.0 10.2 0.33 175 -0.19 934 0.26 153
pp31 18.8 12.3 10.0 0.79 .002* 0.50 .006* 1.23 .001*
Overall effects
Cohen’s d 0.21 0.22 0.44
Sum P 2.15 1.36 1.53
Overall P 245 .039%* .068
Tetris
Participant
ppo 15.8 16.8 17.5 -0.20 759 -0.15 700 -0.36 913
ppl0 33.5 36.2 52.0 -0.24 845 —-1.50 999 -2.42 .999
ppl2 11.2 10.0 10.0 0.35 .021%* -0.25 970 0.31 .036*
ppl7 48.3 48.2 49.2 0.03 409 -0.38 965 -0.22 796
pp22 26.3 29.8 23.8 -0.45 977 0.74 .001%* 0.33 .064
pp25 25.0 24.8 23.0 0.03 441 0.22 123 0.30 .083
pp26 20.4 12.0 11.5 1.00 .001* 0.10 315 0.92 .001*
Overall effects
Cohen’s d 0.07 -0.18 -0.16
Sum P 345 4.07 2.89
Overall P 476 770 217

Abbreviations: ImRs = Imagery Rescripting; Meta-Im = Metacognitive Imagery techniques; Pos-Im = Promoting positive imagery de
novo. Significant P-values are marked with an *.

Meta-Im Meta-Im failed to yield a statistically signifi- ~ mental imagery following therapy in the follow-up phase
cant reduction in the level of mental imagery for 7 out of  (Table 2, Figure S2).

8 participants. Significant effects were observed only in Table 3 and Figure S2 show that for4 out of 7 participants
Participant 4 during Phase A -B, suggesting a decrease in ~ who received Meta-Im, the severity of AVHs decreased
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Table 3. Mean VAS-AVHs Values and Cohen’s d Effect Sizes and P-Values for All Phases

A B A B-A, A-B A-A
Mean d P d P d P

ImRs
Participant
pp2 32.5 27.7 253 2.38 .001* 1.09 .001%* 3.02 .001*
pp3 17.8 14.2 13.6 0.40 .020* 0.08 341 0.46 .033%*
ppll 22.7 15.0 7.33 1.20 .001%* 1.08 .001%* 2.69 .001%*
ppl8 28.4 26.9 15.7 0.24 104 2.23 .001* 2.96 .001*
pp20 19.9 20.4 18.0 -0.05 591 0.39 .031* 0.25 133
pp28 27.8 26.8 28.6 0.45 .016* -1.13 999 -0.54 994
pp30 30.1 28.5 27.3 0.48 .012* 0.57 .003* 0.91 .001*
Overall effects
Cohen’s d 0.73 0.61 1.39
Sum P 0.75 1.38 1.16
Overall P <.001* .002* .001*
Meta-Im
Participant
pp7 48.5 49.7 49.9 -0.37 925 -0.22 822 -0.48 986
pp9 18.7 20.9 2.9 -0.22 847 2.00 .001* 1.61 .001*
ppl3 20.7 21.5 15.2 -0.07 .609 0.60 .003* 0.50 .010*
ppl9 26.8 25.5 223 0.15 261 0.41 .038%* 0.54 .009*
pp21 48.7 48.8 48.5 -0.07 .647 0.22 140 0.08 340
pp29 36.8 38.3 39.6 -0.45 986 -0.43 995 -1.07 999
pp32 20.3 19.5 16.4 0.15 194 0.64 .001* 0.96 .001*
Overall effects
Cohen’s d -0.13 0.46 0.31
Sum P 4.47 2.00 2.35
Overall P .895 .024* .067
Pos-Im
Participant
ppl 17.2 10.5 5.30 0.91 .001%* 1.05 .001* 1.88 .001*
ppl5 2.14 2.80 1.41 -0.11 .693 0.24 128 0.15 242
pp24 18.9 17.3 13.5 0.20 152 0.50 .006* 0.80 .001*
pp27 10.8 8.87 4.44 0.73 .001* 1.53 .001* 2.53 .001*
pp31 24.59 15.4 2.05 1.63 .001* 2.66 .001* 4.61 .001*
Overall effects
Cohen’s d 0.67 1.20 1.99
Sum P 0.85 0.14 0.25
Overall P .004* <.001* <.001*
Tetris
Participant
ppo 11.7 10.3 10.0 0.50 .071 0.24 555 0.64 .021%*
ppl0 20.7 19.8 13.5 0.14 280 1.12 .001%* 1.28 .001*
ppl2 34.5 27.7 30.4 0.99 .001%* -0.42 984 0.60 .004*
ppl7 46.3 45.9 46.5 0.31 .058 -0.34 938 -0.10 678
pp22 19.3 19.4 15.5 -0.02 561 0.65 .002* 0.72 .001*
pp25 334 33.9 26.3 -0.08 .626 1.26 .001* 1.03 .001*
pp26 46.6 48.6 48.6 -0.51 994 0.00 480 -0.52 988
Overall effects
Cohen’s d 0.19 0.36 0.52
Sum P 2.59 2.69 1.69
Overall P 120 124 .008*

Abbreviations: ImRs = Imagery Rescripting; Meta-Im = Metacognitive Imagery techniques; Pos-Im = Promoting positive imagery de
novo; Significant P-values are marked with an *.

significantly in Phase A, compared to B, and Phase A,
compared to A|. AVHs symptoms of the remaining 3 par-
ticipants remained stable or showed a minimal increase im-
mediately after therapy. None of the individual levels of

AVHs between Phase A, and B showed significant differ-
ences. Only the overall results of the randomization tests
in Phase A, and B were significant (P =.024, d = 0.46),
indicating an overall effect for follow-up compared to
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Table 4. Outcome Data and Cohen’s d Effect Sizes Per Condition (Secondary Measures)

Clinically
significant
change at
Start Pretreat- individual ~ Group-level
baseline ment Posttreatment level effect sizes
Condi- Mean Mean
Measure tion (SD) (SD) Mean (SD) N % d
AHRS-Q ImRs 47.3(5.12)  45.8(5.70)  36.9(7.95) 3 37.5 1.44
Meta-Im  49.1(7.84) 48.1(8.57) 44.6(14.0) 1 14.3 0.49
Pos-Im 49.8(7.28)  48.1(8.57) 44.6(14.0) 4 66.7 0.57
Tetris 48.3(9.89) 47.7(11.8) 43.1(14.1) 1 14.3 0.57
BAI ImRs 20.3(10.2) 184 (11.7) 11.5(8.14) 6 85.7 1.67
Meta-Im  49.0 (28.1)  39.0(28.9) 37.0(24.0) 4 57.1 1.25
Pos-Im 30.0(15.8)  26.2(12.3) 10.5(8.17) 6 100.0 1.44
Tetris 27.4(17.3) 23.1(17.5) 23.7(13.9) 2 28.6 0.24
BDI-II ImRs 28.0(14.2) 269 (14.8) 24.1(15.0) 3 37.5 0.73
Meta-Im 324 (14.0)  29.6(7.93) 28.3(15.0) 2 28.6 0.46
Pos-Im 29.2(8.68)  29.5(9.19) 22.3(15.1) 3 50.0 0.85
Tetris 36.4 (15.1)  31.6(12.5) 29.6(15.4) 3 429 0.64
SOFAS ImRs 48.1 (8.4) 459 (10.7)  46.4(12.3) 3 57.1 0.15
Meta-Im  45.7(6.63)  46.4(9.81) 48.7(11.1) 1 14.3 —-0.31
Pos-Im 49.3(20.1) 51.8(23.5) 60.3(17.2) 2 333 —-0.96
Tetris 47.3(8.61)  49.0(10.7) 48.7(11.3) 2 28.6 -0.10
DImS imagery frequency ImRs 6.25(1.98)  5.88(2.75) 5.88(2.17) 2 25.0 0.14
Meta-Im  7.71 (2.14)  6.86(3.08)  7.71(2.22) 1 14.3 0.00
Pos-Im 6.50 (2.07) 5.17(3.49) 5.33(2.94) 2 333 0.68
Tetris 7.29(1.98)  6.00(2.08)  5.00(2.45) 3 429 0.89
DImS liveliness ImRs 6.19 (2.10)  6.19(1.98)  5.00(2.09) 2 25.0 0.81
Meta-Im  8.00 (1.50)  8.07(0.98)  7.93(1.24) 2 28.6 0.03
Pos-Im 8.00 (1.10)  8.33(1.21) 7.83(1.97) 1 16.7 0.09
Tetris 6.29 (2.00)  6.86(2.32) 5.86(1.52) 1 14.3 0.25
DImS compellingness ImRs 5.13(2.10)  5.05(1.73) 4.48(2.29) 3 37.5 0.24
Meta-Im  7.69 (1.15)  7.17(1.08)  6.34 (1.12) 3 429 0.70
Pos-Im 7.23 (2.11)  7.17(1.98)  5.83(1.87) 1 16.7 0.65
Tetris 6.63(2.37) 6.43(1.76)  5.26(2.26) 4 57.1 0.62
DImS negative encapsulated beliefs ImRs 3.67(2.50)  3.79(2.73)  3.66(2.50) 3 37.5 -0.3
Meta-Im  4.00 (2.86) 4.95(3.09) 4.05(2.95) 1 14.3 —-0.02
Pos-Im 6.17 (2.15)  5.39(2.86) 3.39(3.53) 4 66.7 1.30
Tetris 4.62(2.41) 5.05(2.56) 4.05(3.42) 4 57.1 0.22
DImS positive encapsulated beliefs ImRs 2.33(2.00) 2.04(1.20) 3.17(2.91) 3 37.5 -0.25
Meta-Im  1.62(1.50)  1.71(1.31)  3.00 (1.96) 3 42.9 —-0.85
Pos-Im 1.06(0.14)  2.00(1.71)  3.17 (1.81) 4 66.7 -1.19
Tetris 3.10(3.07) 2.57(1.34)  2.71(1.67) 3 429 0.12
DImS negative metacognitions ImRs 3.83(2.29) 3.58(2.20) 3.08(1.85) 3 37.5 0.30
Meta-Im  6.05(3.06)  6.38(2.06) 4.86(2.77) 2 28.6 0.99
Pos-Im 6.83(2.87) 5.06(3.26) 3.44(3.10) 5 83.3 1.28
Tetris 4.62(2.41) 4.76(2.34) 3.81(2.84) 3 429 0.23
DImS positive metacognitions ImRs 2.78 (1.57) 278 (1.15)  1.63(1.07) 4 50.0 0.65
Meta-Im  4.63(1.44) 494 (1.17) 4.54(1.48) 2 28.6 0.04
Pos-Im 4.40(0.82) 3.63(1.36) 4.76(2.29) 1 16.7 —-0.13
Tetris 4.86(2.10) 4.40(2.12) 4.29(2.23) 1 14.3 0.83
Treatment quality—satisfaction ImRs 3.97 (0.67)
Meta-Im 4.29 (0.51)
Pos-Im 4.29 (0.56)
Tetris 4.50 (3.86)
Treatment quality—subjective treatment effects  ImRs 2.93(0.71)
Meta-Im 3.44 (0.87)
Pos-Im 3.87(0.91)
Tetris 3.08 (0.80)
Treatment quality—therapeutic alliance ImRs 4.29 (0.54)
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Clinically
significant
change at
Start Pretreat- individual ~ Group-level
baseline ment Posttreatment level effect sizes
Condi- Mean Mean
Measure tion (SD) (SD) Mean (SD) N % d
Meta-Im 4.67 (0.47)
Pos-Im 4.61 (0.46)
Tetris 4.38 (0.37)

Abbreviations: AHRS-Q = Auditory Vocal Hallucination Rating Scale; BAI = Beck Anxiety Questionnaire; BDI-II = Beck Depres-
sion Inventory-II; DImS = Dutch Imagery Survey; ImRs = Imagery Rescripting; Meta-Im = Metacognitive Imagery techniques;
Pos-Im = Promoting positive imagery de novo; SOFAS = Social and Occupational Functioning Scale. Clinically significant change:
according to Durham et al.> criteria we reported the number and proportion of patients who met the criterion of a clinically significant

change (eg, >25%).

treatment, with a small effect size. Other phase compari-
sons for Meta-IM at group level were not significant.

Pos-Im Table 2 and Figure S3 show that Pos-Im re-
sulted in a significant reduction in the severity of mental
imagery in Phase A -B and A -A, for Participants 1 and
31, and in Phase B-A, for Participants 15, 24, and 31, as
presented in Table 2. The overall results of the randomi-
zation tests in Phase A, and B were significant (P =.039,
d =0.22), indicating an overall effect for a decrease of
mental imagery severity for Pos-Im in the follow-up
phase with a small effect size. Other phase comparisons
at group level were not significant.

In addition, Table 3 and Figure S3 illustrate that the
Pos-Im led to a decrease in the severity of AVHs for 4 out
of 5 participants. Symptoms decreased immediately after
treatment and remained so during the follow-up phase.
All phase comparisons were significant (B-A: P =.004,
d=0.67; A-B: P<.001, d=120; A-A: P<.001,
d =1.99), indicating an overall effect for all phase com-
parisons of Pos-Im in the single-case series design with
medium to large effect sizes.

Tetris Only Participants 12 and 26 showed significant
reductions in the severity of mental imagery in Phase
A -Band A -A,, and Participant 22 in Phase A -B (Table
2, Figure S4). All other phase comparisons at individual
and group level were not significant.

Table 3 and Figure S4 show that for 5 out of 7 partici-
pants receiving Tetris the severity of AVHs decreased sig-
nificantly in Phase A, compared to A, and for 3 out of 7
participants the severity of AVHs decreased significantly
in Phase A, compared to B. All individual levels of AVHs
between Phase A and B failed to show statistically signif-
icant differences. Participant 26 showed a minor increase
in symptoms after Tetris. Participant 17 showed a minor
decrease in symptoms after Tetris, which slightly increased

during the follow-up phase again. Only the overall results
of the randomization tests in Phase A, and A were signif-
icant (P = .008, d = 0.52), indicating an overall effect for
Phase A, vs A, with a medium effect size. Other phase
comparisons at group level were not significant.

Secondary Questions

Table 4 presents a summary of the explorative secondary
analysis results, showing reductions in the severity of
AVHs, anxiety, and depression. Five participants in the
ImRs and Pos-Im conditions showed >50% (“much im-
proved”) reductions in anxiety.

Table 4 also provides data on the reductions in var-
ious dimensions of mental imagery across different im-
agery techniques. Results at group level showed that for
Tetris, imagery frequency notably decreased with a large
effect size (d = 0.89). Three participants in the Tetris con-
dition achieved a >50% (“much improved”) reduction
in imagery frequency, indicating much improvement.
Across participants, reductions in negative encapsulated
beliefs (d = 1.30) and negative metacognitions (d = 1.28)
were reported for Pos-Im, alongside an increase in pos-
itive encapsulated beliefs (d = 1.19). This is reflected in
individual results (Table 4), with 4 participants showing
>50% reductions in negative encapsulated beliefs and
metacognitions, and 4 showing >50% increases in positive
encapsulated beliefs. Positive metacognitions decreased
substantially for ImRs with 3 participants showing a re-
duction of more than 50% and a medium effect size at
group level (d = 0.65), indicating that participants felt less
inclined to attribute causality to mental images.

Discussion

This study investigated the feasibility, acceptability, and
effectiveness of 4 imagery techniques (ImRs, Meta-Im,
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Pos-Im, and Tetris) for individuals with AVHs within
the psychosis spectrum, utilizing 4 replicated SCEDs.
Participants responded positively to the imagery tech-
niques, as evidenced by low dropout rates and favorable
qualitative feedback on therapy. There were no serious
adverse events reported. Following the interventions,
momentary measured levels of mental imagery severity
decreased significantly after ImRs and Pos-Im, with the
most pronounced effects observed in the ImRs condi-
tion. Momentary measured levels of AVHs severity sig-
nificantly decreased in the majority of the participants
across all treatment conditions, with sustained reductions
observed in the ImRs and Pos-Im conditions during the
follow-up phase. Secondary analyses provided preliminary
evidence for differential effects for the abovementioned
imagery techniques on different aspects of mental im-
agery, which we will discuss below. Reductions in AVHs
severity, anxiety, and depression levels were reported
across all therapy groups, with the most prominent reduc-
tion observed in anxiety for ImRs and Pos-Im. However,
in terms of social and occupational functioning, mar-
ginal improvements were noted, or even slight decreases.

Feasibility, Acceptability, and Effectiveness on
Momentary Mental Imagery and AV Hs Severity of 4
Imagery Techniques

In the present study, the imagery techniques were feasible
and acceptable in individuals with AVHs. Moreover, the
imagery techniques were associated with significant re-
ductions in the severity of momentary mental imagery
after ImRs and Pos-Im. Also, momentary AVHs severity
decreased across all treatment conditions, with strong in-
dividual and group effects in daily measurements. These
reductions in severity of AVHs maintained during the
follow-up phase after ImRs and Pos-Im. As the follow-up
phase was short (2 weeks), it needs to be further studied
if there is potential to alter long-term outcomes in ad-
dressing AVHs. These results align with previous research
findings indicating that imagery techniques were feasible
and effective in treating trauma memories in individuals
with AVHs*” or symptoms of psychosis in individuals
with delusions!*?32 and visual hallucinations.?? Our find-
ings are further supported by prior research showing that
positive imagery techniques, like competitive memory
training, effectively reduce AVHs in populations with
persistent psychosis-related AVHs.>* These studies high-
light the potential value of incorporating experiential
techniques, such as imagery techniques, into psychosis
treatment, suggesting that these techniques, each in their
own way, facilitate a form of distancing from AVHs.
Given the reduction in momentary AVHs severity ob-
served in both the Meta-Im and Tetris conditions, a cor-
responding decrease in the momentary severity of mental
imagery would have been anticipated. However, this was
not reflected in the data from these treatment conditions.
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These results indicate that the reduction in AVHs severity
following Meta-Im and Tetris is not associated to a de-
crease in momentary mental imagery severity. This can be
interpreted in different ways, for example, methodolog-
ical: the questions posed in the daily assessments to as-
sess mental imagery were general and not specific enough
to provide insight into the content of mental imagery
(see Supplementary Materials for further details of the
daily mental imagery questions). Alternatively, the results
could suggest that unchanged mental imagery scores re-
flect persistent maladaptive imagery, or that AVHs effects
are not mediated by mental imagery. This needs further
study.

Secondary Outcomes: Mental Imagery Characteristics,
Severity of AVHs, and Levels of Mood, Anxiety,

and Functioning at Baseline, Before Treatment, and
Posttreatment

Although our exploratory findings should be interpreted
with caution, they align with previous research,
suggesting that Pos-Im, ImRs, and Meta-Im may af-
fect imagery appraisals, such as encapsulated beliefs
and metacognitions, while Tetris may reduce imagery
frequency.

Reductions in AVHs severity, anxiety, and depression
levels were noted across all therapy groups, with the most
notable decrease observed in anxiety within the ImRs
and Pos-Im conditions. This is in line with the emotional
amplifier theory!” stating that mental imagery influences
emotion and behavior across various mental health prob-
lems, and that imagery interventions target emotions
through mental imagery itself.

The findings on social and occupational functioning
were minimal. The short duration of treatment may
have limited a possible effect on functioning, as im-
provements in functioning might only become notice-
able over a longer period.”*® Additionally, the 1-item
rating scale used to assess functioning (SOFAS) may
have lacked sensitivity to accurately capture changes, as
it is known to be less responsive over short periods.’”-*
Other studies using the SOFAS in psychosis treatments
persistently have shown continued impaired func-
tioning immediately after treatment termination®; our
findings are not unique in that respect. Reassessing with
the SOFAS 6 months later could capture longer-term
changes.

Differential Effects

In general, the treatment effects of ImRs and Pos-Im
were more pronounced compared to Meta-Im and
Tetris, suggesting that ImRs and Pos-Im may be more
effective as stand-alone treatments. These differential ef-
fects of the 4 imagery techniques may also be influenced
by participant characteristics. The Meta-Im condition
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primarily included individuals with a longer psychiatric
history, while 2 participants in the Tetris condition were
diagnosed with complex PTSD. Posttreatment, they
reported replacing treated images with new traumatic
ones. Additionally, altering metacognitions is a chal-
lenging process given their association with psycholog-
ical distress.®%2 Given the briefness of our treatment,
significant changes in the severity of AVHs and mental
imagery through metacognitive mechanisms may not
have occurred. It may be preferable to tailor imagery
techniques to individual needs and specific mental im-
agery aspects, as guided by the micro-formulation
consistent with the existing imagery-focused CBT
manuals.'3?

The strong treatment effects for ImRs suggest that our
novel approach to ImRs for AVHs, targeting both the
voices directly and the accompanying mental image, was
a well-considered and effective choice. This addresses a
gap in the existing literature, where most ImRs work is
used in the context of trauma or trauma-related mental
imagery. Our results may offer a promising avenue for
some individuals with AVHs, emphasizing the broader
applicability of imagery interventions in mental health
problems. This finding is in line with earlier studies
showing that imagery interventions are more broadly
applicable to other non-trauma-related mental health
problems.>%3

It also is noteworthy to mention that not all participants
benefited from treatment. This finding, again, emphasizes
the need to tailor imagery techniques to specific aspects
of mental imagery of people suffering from AVHs. Also,
the short treatment duration may have contributed to
limited improvement in some participants. Nevertheless,
delivering 2 sessions per week, a potential study strength,
complies with the benefits of higher session frequency
that have been linked to improved treatment outcomes in
various mental health problems.** Moreover, despite the
short duration of our treatment, the overall effects on the
daily level of AVHs were strong, suggesting the potential
of these interventions in treating AVHs.

Methodological Considerations

Our study has several limitations. While SCED designs
provide robust results for daily measurements and offer
enhanced ecological validity, closely resembling clinical
practice, and thus provide valuable evidence for gen-
eralizing therapeutic outcomes to real-world settings,
other designs are needed to assess the replicability of
our exploratory measures (eg, questionnaires admin-
istered at the start of the baseline, immediately before
the start of treatment and immediately after treatment).
Second, a significant portion of our results was explora-
tory in nature, suggesting the need for further confirm-
atory research. Third, the lack of direct comparisons
between treatment conditions, as well as the absence of
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a comparison with treatment as usual or control condi-
tion, implies that it is difficult to confidently attribute the
improvements solely to the imagery techniques. Fourth,
the mediating treatment effects between mental imagery
and AVHs, as well as mood and anxiety, were not inves-
tigated. Future research should investigate how changes
in mental imagery and AVHs are correlated over time
within and across treatment conditions. Fifth, while par-
ticipants were randomized to treatment conditions in our
study, this approach may not fully reflect real-world clin-
ical practice, where imagery techniques are often tailored
to individual symptom presentations. Finally, due to the
short follow-up duration, it remains unclear whether the
relatively strong effects persist over time, especially in
conditions such as psychosis. Future research should aim
to address these limitations and explore the effectiveness
of an integrated approach with different imagery tech-
niques in the treatment of AVHs.

Conclusions

Our study showed that imagery techniques were fea-
sible and acceptable in the treatment of mental imagery
and AVHs in the psychosis spectrum. ImRs and Pos-Im
were associated with reduced daily levels of mental im-
agery and AVHs severity; Meta-Im and Tetris were as-
sociated with reductions in daily levels of AVHs severity.
The uniqueness of our study lies in the application of
ImRs, where we both rescripted the voices directly and
altered the images associated with AVHs. This represents
a novel application and a previously unexplored aspect
in the field, demonstrating potential for individuals with
impactful mental imagery and psychosis. While repli-
cation is needed, this study suggests that imagery inter-
vention techniques, especially ImRs and Pos-Im, may
complement standard psychological treatment for AVHs,
offering an alternative approach to symptom modifica-
tion by addressing mental imagery alongside maladaptive
verbal thoughts associated with AVHs. A better self-
regulation on mental imagery aspects may contribute to
maintaining or regaining mental balance and to the indi-
vidual process of recovery.

Supplementary Material

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