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Abstract

Emerging evidence suggests the usefulness of psychological interventions targeting metacognitive change mechanisms in
patients experiencing psychosis. Although many of these patients are treated in acute psychiatric contexts, only few studies
have adapted such interventions for acute inpatient settings. The present study aimed to assess the feasibility, acceptability,
and preliminary clinical outcomes of a novel modularized group intervention focusing on different aspects of metacognitive
change mechanisms. In particular, the intervention aims to reduce patients’ acute symptoms by enhancing cognitive insight
and to relieve distress via cognitive defusion (i.e. coping). A sample of 37 participants with acute psychosis received up to
nine sessions of the intervention. Baseline and post-intervention assessments were conducted for general psychopathology,
psychotic symptoms, global functioning, and symptom distress. Measures of change mechanisms were assessed before and
after the respective treatment module. Participants’ experiences were explored in feedback questionnaires and interviews.
Recruitment, retention, and attendance rate met the pre-set feasibility benchmark of 80%. The intervention was well received
by participants, who emphasised the group’s clear structure, positive atmosphere, and helpful contents. Response rates
were high and linear mixed models revealed significant medium-to-large time effects on all clinical outcomes. As expected,
increase in hypothesised change mechanisms cognitive insight and decrease in cognitive fusion was found. However, the
uncontrolled design limits interpreting clinical effects. The study provides evidence that an intervention based on a metacog-
nitive model is feasible and acceptable for acute inpatients with psychosis. Positive results on clinical outcomes and change
mechanisms warrant further exploration in a randomized controlled trial.

Keywords Acute inpatient setting - Acute psychosis - Mechanism-based - Metacognition - Modularized - Group therapy -
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Introduction

Psychotic spectrum disorders (PSDs), such as schizophrenia
and psychotic mood disorders, affect around 3.5% of the
global population [1] and are considered to be among the
top 25 contributors to disability worldwide [2]. They are
also among the mental illnesses associated with the highest
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economic costs for health care services, partially due to
repeated hospitalisations [3, 4]. Internationally, as much as
two-thirds of the current psychiatric inpatient population are
experiencing psychosis [5], also being the group most fre-
quently subject to involuntary admissions [6].

During acute crises, patients with PSDs can pose high
risks to themselves and others, requiring treatment in acute
psychiatric inpatient wards (also known as secure, locked or
acute wards) [7]. In contrast to open wards, where inpatients
are treated after their most severe symptoms have subsided,
acute psychiatric inpatient wards often focus primarily on
psychopharmacological treatment rather than psychologi-
cal interventions, resulting in on-going patient dissatisfac-
tion [8]. The lack of psychotherapeutic activity moreover
contrasts with treatment guidelines, which recommend
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psychological interventions for psychosis already in the
acute treatment stage [9, 10] to improve patients' function-
ing and support recovery [11, 12]. Interestingly, recent sys-
tematic reviews and meta-analyses report heterogeneous
findings for guideline-recommended cognitive behavioural
therapy for psychosis (CBTp) in acute psychiatric inpatient
settings [13—15]. However, promising evidence supports the
efficacy of third-wave therapies like Acceptance and Com-
mitment Therapy (ACT) and CBT approaches integrating
third-wave components, such as Metacognitive Training
(MCT) [13-15].

Disorder-specific CBTp protocols aim to change the
appearance and nature of psychotic symptoms [16]. In con-
trast, third-wave therapies focus on how individuals pro-
cess and manage experiences while encouraging a mindful
and accepting attitude towards them [17]. They also often
directly focus on targeting transdiagnostic change mecha-
nisms that are thought to positively impact treatment out-
comes [18]. In this context, change mechanisms rely on psy-
chological processes found to be responsible for the onset
and maintenance of disorders [17]. In the case of psychosis,
third-wave approaches have a particular interest in various
aspects of impaired metacognitive processes and associated
metacognitive change mechanisms [19, 20]. More precisely,
approaches try to enhance patients’ critical awareness of
own thoughts (“thinking about thinking”) [21] in order to
change immediate thought-related reactions [19]. MCT, for
example, aims to promote patients’ cognitive insight via rais-
ing metacognitive awareness and knowledge for cognitive
biases [22] and has demonstrated significant effectiveness
in reducing positive symptoms [16, 23, 24]. ACT on the
contrary, although not categorized specifically as a metacog-
nitive therapy, also incorporates several metacognitive ele-
ments. Key ACT concepts such as mindfulness, acceptance,
cognitive defusion (ACT term for cognitive distancing), and
value commitment [25], are associated with metacognitive
awareness and functional metacognitive goals and strate-
gies [26-28]. With regard to acute inpatients with PSDs,
ACT-based interventions have been shown to reduce general
psychopathology and rehospitalisation rates [11, 29, 30].

While altering cognitive responses to experiences instead
of directly challenging them seems to be especially helpful
in treating acute psychotic symptoms [31], existing evidence
has to be approached with caution [13—15]. Apart from the
current small evidence base and methodological shortcom-
ings, most of the metacognitive interventions for psychosis
that have been studied were originally developed for out-
patients [32-35] or for inpatients with mild to moderate
symptoms [22] and were not tailored to fit the unique char-
acteristics of acute psychiatric settings and inpatients [13,
36]. These include restrictive environments, high economic
pressure, brief admissions, and acutely unwell patients
likely to pose high risks, have multiple disorders, cognitive
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difficulties and low motivation for treatment [7]. Given the
urgent need to improve acute inpatient care, yet a remaining
substantial research gap, studies are needed to investigate the
feasibility and effectiveness of adapted interventions [37].

Therefore, the present research aimed to examine the fea-
sibility and acceptability of a novel modularized and mecha-
nism-based treatment, while evaluating preliminary clinical
outcomes and alterations in potential change mechanisms.
More precisely, the current study extended our previous
work [36] on designing an adapted metacognitive treatment
using Intervention Mapping [38] as suggested by best prac-
tice guidelines on complex intervention development [39].
Specifically, the novelty of the intervention (see Supplemen-
tary Material and our previous work for details) [36] is that it
(1) focuses directly on underlying transdiagnostic metacog-
nitive change mechanisms (cognitive insight and cognitive
defusion) rather than on specific symptom content, thus fol-
lowing a current paradigm shift towards mechanism-based
psychotherapeutic treatments [18, 40, 41], (2) combines
and integrates different existing evidence-based therapeutic
approaches in a hybrid and modularized approach allowing
for tailored treatments and greater flexibility [42, 43], (3)
is delivered in a group format to take advantage of social
support and optimal resource use [44, 45], and (4) adapts
all therapeutic elements to be brief, flexible and low-key to
meet the needs of acute inpatients with PSDs [37].

We hypothesised that (1) feasibility and acceptability
measures would exceed the 80% benchmark necessary to
proceed to a fully powered effectiveness randomized con-
trolled trial (RCT) [46]. Furthermore, we assumed that (2)
participants would show significant improvements (com-
pared to baseline) on general psychopathology, positive
and negative symptoms, symptom distress, symptom sever-
ity, and functioning, and that (3) targeting metacognitive
treatment mechanisms would lead to positive changes, as
evidenced by increased cognitive insight and decrease in
cognitive fusion (i.e. greater cognitive defusion from inter-
nal experiences).

Materials and methods
Procedure and participants

Between May 2021 and February 2022, we recruited a
total of N=37 participants from the acute psychiatric inpa-
tient ward of the Max Planck Institute of Psychiatry in
Munich, Germany for the study. Within this period, nine
group therapy cycles were conducted. After a standardized
screening process, eligible participants were briefed about
the study’s procedures and written informed consent was
obtained. Enrolment into the group therapy was possible at
the beginning of each module. The screening procedure and
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all rater-based assessments were either conducted by a clini-
cal psychologist or psychiatrist in training. Inclusion criteria
were: (1) aged between 18 and 70; (2) diagnosed with a
PSD (ICD-10 codes F20-39); and (3) able to give informed
consent. Exclusion criteria were: (1) severe neurological or
internal concomitant diseases; (2) IQ < 80, severe learning
disability, brain damage or pervasive developmental disor-
der; and (3) missing eligibility for psychotherapy because of
missing language skills, hostile or uncooperative behaviour.
Our sample size of N=37 participants exceeded the sug-
gested benchmark of N =20 participants required to evaluate
the feasibility, acceptability and preliminary effectiveness
of a group therapy intervention [47], also for studies with
PSDs [48-50]. Following guidelines on conducting feasi-
bility studies, we employed a non-randomised exploratory
pre-post design closest to a Phase II early clinical trial [51,
52] (see Fig. 1), suitable for assessing and maximizing the
intervention’s potential effectiveness for future research [39].
Outcome measures were taken at baseline (timepoint Tj),
before and after each therapy module (timepoints T, T,, T,
T,. T5) and post intervention (timepoint T¢). Rehospitalisa-
tion data was examined up to 12 months after completion
(timepoint T;). Our study received approval from the ethics
committee of the Medical Faculty at Ludwig Maximilian
University Munich (PNO-21-0025) and was pre-registered
in ClinicalTrails.gov (TRN04874974-2021.04.26).

Modularized metacognitive group intervention

We designed the metacognition-focused and modularized
group therapy as an experimental group in addition to the
already existing mechanism-based therapy concept of the
acute psychiatric inpatient ward (see Supplementary Meth-
ods 1 and Supplementary Fig. 1 for an overview) [36]. The
five-week group intervention consisted of nine stand-alone
sessions (two per week) divided into three modules target-
ing various metacognitive and social change mechanisms,
with the overall goal of enhancing cognitive flexibility

Doctoral interview, screening and i

T,: Baseline assessments

MODULE I:

MODULE II: MODULE III:

Psychoeducation —¥% Cognitive Insight —1% Cognitive Defusion
4 sessions a 60 min

1 session a 60 min 4 sessions a 60 min

T, s: Participant feedback / assessment of change mechanisms

T, ;: Final assessments and follow-up (readmission rate)

Fig. 1 The study and intervention design

(see Supplementary Fig. 2 for underlying therapy model).
Modules I and II aimed to enhance attentiveness to inter-
nal experiences by promoting metacognitive awareness and
knowledge and hence cognitive insight for cognitive distor-
tions. Module III focused on reducing distress and automatic
relational responses through cognitive defusion and there-
with strengthen metacognitive goals and strategies. Module
I contains mainly psychoeduactional material and exercises
on metacognition (cognitive biases and dysfunctional cop-
ing strategies), adapted in a transdiagnostic way from the
Metacognitive Training for depression [53]. Therapy con-
tents for Module II were adapted from the “acute version”
of the Metacognitive Training for psychosis by Moritz and
Woodward [22, 54]. Module III includes adapted exer-
cises from the Metacognitive Therapy by Wells and Mat-
thews [35] and the Acceptance and Commitment Therapy
by Hayes [34]. A description of sessions’ contents can be
found in Supplementary Table 1. To address the specific
characteristics of acute inpatients with psychotic symptoms,
such as low illness insight, treatment resistance [55], severe
cognitive deficits [56], and comorbid diagnoses [57], we
designed the contents to be transdiagnostic, experiential,
and easy-to-comprehend. Information was presented on
simple PowerPoint slides, group sizes were kept small with
no more than seven participants, and each session lasted a
maximum of 60 min. Sessions were carried out by a psycho-
therapist trained in CBT who adopted an empowering and
self-disclosing therapeutic attitude [58]. Due to the natural-
istic study design, participants were allowed to participate
in one other group therapy, received weekly individual psy-
chotherapy sessions and additional routine care (described
in Supplementary Methods 2) within the acute inpatient
setting. Any other interventions participants were involved
in were documented. Risk assessments and evaluations
were conducted regularly during group sessions and team
meetings with medical staff. Pre-specified adverse events
included: symptom aggravation, new symptoms, treatment
misuse, increased suicidality, and negative impact on work
or social network. The assessments were documented using
standardized checklists proposed by Linden [59]. In case of
a serious adverse event (attempted suicide) related to the
intervention, the termination of the study was determined.

Outcome measures

Primary outcomes consisted of measures operationalized to
assess the feasibility and acceptability of the intervention
and study evaluation design. Secondary outcomes included
multiple clinical measures that were used to evaluate the
preliminary effectiveness of the intervention. Demographic
information was collected at baseline via a self-reported
questionnaire, supplemented by the clinical record. Base-
line medication and any changes during the course of the
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study were recorded using participant’s medical records.
Table 1 presents an overview of all study instruments and the
sequence of their administration at each of the timepoints.

Primary outcome measures

Using the CONSORT extension to pilot and feasibility
studies [60] feasibility data included: (1) eligibility rate, (2)
consent rate, (3) trial entry rate, (4) completion and miss-
ing data rate, (5) retention rate, (6) dropout rate, (7) patient
engagement, and (8) adverse events. Acceptability, subjec-
tive effectiveness and participants’ treatment satisfaction
with each module and the whole intervention was meas-
ured with a five-point Likert scale self-report questionnaire
(see Supplementary Methods 3) adapted from Moritz and
Woodward [61]. Additionally, all participants were invited
to give general feedback on the group therapy and study
conditions in semi-structured interviews conducted at study
completion (see Supplementary Methods 4). Following
guidelines on evaluating pilot studies [46, 62], feasibility
and acceptability criteria were benchmarked a priori with
a traffic light system on recruitment, retention and attend-
ance rate as well as patients’ overall treatment satisfaction:
red (not feasible < 60%), yellow (modify intervention and

protocol > 60% < 80%), and green (continue without modi-
fications > 80%) [63-65].

Secondary clinical outcome measures

General psychopathology as well as negative and positive
symptoms were rated with the Positive and Negative Syn-
drome Scale (PANSS), a clinician-administered 30-item
semi-structured interview [66]. On the three different scales
(positive, negative and global symptom scale), items are
scored on a seven-point Likert scale between 1 (not present)
and 7 (severe). The PANSS demonstrates strong internal
consistency, indicated by a Cronbach's a=0.73 and a high
inter-rater reliability (between 0.83 and 0.87) [67].

Symptom distress was measured with the Psychotic
Symptom Rating Scale (PSYRATS), a 17-item clinician-
administered semi-structured interview. On two different
subscales (auditory hallucinations and delusions), differ-
ent dimensions (e.g. controllability, severity and intensity
of distress and disruption) of hallucinations and delusions
are rated between O (not present) and 4 (highest possible
distress). The PSYRATS is reported to have a good internal
consistency with a high inter-rater reliability (between 0.79
and 1.00) [68].

Table 1 Measurements across

each timepoint Time point Baseline Intervention Post- Follow-up
interven-
tion
T, T, T, T, T, Ts T, T,
WEEK 0 1 2 3 4 5 5 12 months
Demographics X
Treatment regime X X
Primary outcome measures
General feasibility measures X X X X X X X
Participant feedback questionnaire X X X X
Semi-structured interview X
Secondary outcome measures
Positive and Negative Syndrome Scale X X
Psychotic Symptom Rating Scale X X
Global Assessment of Functioning X X
Clinical Global Impression Scale X X
World Health Organization Disability X X
Assessment Schedule
Beck Cognitive Insight Scale X X
Cognitive Fusion Questionnaire X X
Readmission rate X

Note. General feasibility measures included: eligibility rate, consent rate, trial entry rate, completion and
missing data rate, retention rate, dropout rate, attendance rate and adverse events. Participant feedback
questionnaires were handed out after each module and rated the participants’ subjective satisfaction with
the corresponding module. Insights from therapy and suggestions for improvement were interrogated from
selected participants in semi-structured interviews after completing the whole intervention
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The level of functioning was assessed using the Global
Assessment of Functioning (GAF), a clinician-administered
rating scale. The GAF scale considers both symptoms and
functionality, and its scores range from 1 (indicating a risk of
self-harm or harm to others) to 100 (suggesting the absence
or minimal presence of symptoms). It demonstrates a good
internal consistency with Cronbach’s a=0.70 [69, 70], but
has been criticised for its weak inter-rater reliability [71].

Symptom severity and treatment response to the inter-
vention was rated on the Clinical Global Impression (CGI)
rating scales, a one-item clinician-administered assessment
[72]. On the severity scale (CGI-S), the severity of an indi-
vidual’s illness is evaluated relative to the clinician’s past
experience on a seven-point Likert scale from 1 (not at all ill)
to 7 (among the most extremely ill patients). The improve-
ment scale (CGI-I) quantifies the individual’s improvement
or worsening since the start of the intervention from 1 (very
much improved) to 7 (very much worse) [73]. The CGI is
one of the most widely used rating scales in mental health
trials and several studies demonstrated its validity by linkage
to rating scales such as the PANSS [74].

Disability and functional impairment were estimated
using the World Health Organization Disability Assess-
ment Schedule 2.0 (WHODAS-2.0), a 12-item self-report
questionnaire [75]. The six disability dimensions (social,
cognitive, society, self-care, household, and mobility) of the
International Classification of Functioning (ICF) [76] serve
as subscales in the questionnaire. These are rated using a
five-point Likert scale (1 =no disability to 5 =very strong
disability). The WHODAS shows good reliability (Cron-
bach’s «=0.89) [77, 78]. As suggested in the literature,
inpatients with psychosis tend to overestimate their func-
tioning [79], so we introduced an additional rater-corrected
WHODAS score when a participant lacked the insight to
answer the questions objectively. Following the approach of
Gspandl et al. [80] and the DSM-5’s WHODAS-2.0 Clini-
cian Administration guide [81], we used information from
proxy respondents such as family members and carers, as
well as clinical judgement, to record a question-by-question
“corrected” score alongside the participant's self-reported
“raw” score.

The hypothesised metacognitive change mechanism of
cognitive insight was determined using Beck’s Cognitive
Insight Scale (BCIS), a 15-item self-report questionnaire.
The BCIS contains two subscales, self-reflection and self-
certainty regarding one’s thoughts and experiences, which
are rated using a four-point Likert scale from 0 (do not at all
agree) to 3 (agree completely). It presents acceptable inter-
nal consistency with Cronbach's a=0.60-0.68 [82].

To assess the potential change mechanism of cognitive
defusion, the Cognitive Fusion Questionnaire (CFQ) was
used. The seven-item self-report questionnaire measures the
extent to which an individual's behaviour is influenced by

thoughts (cognitive fusion), using a seven-point Likert scale
ranging from 1 (never true) to 7 (always true). Previous studies
have demonstrated its high internal consistency (Cronbach’s
a=0.89-0.93) [83, 84].

Rehospitalisation rates (to the same unit or psychiatric hos-
pital) during the follow-up period were monitored exploratory
using internal patient chart records.

Data analysis

In line with the CONSORT guidelines on reporting pilot and
feasibility studies [60], we focused the analysis on descriptive
statistics for feasibility and acceptability measures using fre-
quencies and percentages. Thematic analysis [85], a systematic
approach to organize, encode, and analyse patterns (themes)
within qualitative data, was employed for the semi-structured
interviews. Changes in dosages of psychotropic medication
from baseline to post-intervention were compared by comput-
ing dose equivalents [86] and conducting parametric (paired
t-tests) or non-parametric (Wilcoxon’s signed ranks) tests
depending on the data’s distribution.

Intraclass Correlation Coefficients (ICC) for all second-
ary outcomes (0.25-0.67) provided evidence for a nested data
structure [87, 88], so we used linear mixed models (LMMs, for
details see e.g. [89]) via the maximum likelihood method to
estimate participants’ changes on secondary clinical measures
(i.e., post—pre treatment comparison) [90]. In all our LMMs,
the measurement occasions of the outcomes were represented
as a binary-coded time variable with O (i.e., baseline measure
before treatment) and 1 (i.e., post-intervention measure). The
time variable was added as a fixed effect on the within-par-
ticipant level, while participants’ ID was treated as a random
effect [91, 92]. All our LMMs controlled for potential con-
founders by including the covariates sex, age, psychotherapeu-
tic treatment dosage (group and total), and medication change
scores (antipsychotic and antidepressant), that we selected
based on previous research findings [93].

For investigating clinically significant changes over treat-
ment time, we referred to the recommended criteria of 25%
and 50% of improvement indicated by percentage of PANSS
total scores reduction from baseline and to the CGI-improve-
ment scale cut-offs [94, 95]. Finally, for exploratory rehospi-
talisation rates, we calculated the proportion of participants
readmitted to the same unit or hospital within the follow-up
period. All statistical analyses were conducted using R Soft-
ware, version 4.1.2 [96].

Results
Baseline demographic and clinical characteristics and

changes in the participants’ medication regime are shown
in Tables 2 and 3. There were no significant differences
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in the antipsychotic medication dosages between base-
line and post-intervention. However, we found significant
changes for antidepressants and benzodiazepines.

Feasibility and acceptability

The study’s CONSORT chart is illustrated in Fig. 2. In
terms of feasibility, the eligibility and consent rates were
75.8% and 78.7% respectively, while the trial entry rate
was 100%. The completion rate for all clinical assessments
and between-module feedback questionnaires was high
at 99.4%. All participants attended at least one module,
resulting in a dropout rate of 0%. 33 of the 37 participants
completed all three modules leading to an overall retention
rate of 89.2%. Session attendance was consistently high
with 86.5% of participants attending at least six sessions,
i.e. two thirds of the total intervention. Five participants
experienced a total of seven adverse events over the course
of the study. These included one negative impact on work,
one appearance of new symptoms and five symptom dete-
riorations. None was related to the intervention.

Participants’ acceptability and satisfaction with the
group intervention was high (see Table 4), with 85.2%,
91.9%, 91.4% and 80% of the participants rating their
treatment satisfaction for Modules I, II, III, and the over-
all treatment respectively with the highest possible rating
(applies to a great extent or applies exactly). Illustrative
open-ended feedback quotes (see Table 4) on each module
and on the group therapy as a whole further support partic-
ipants' satisfaction with and positive insights gained from
the group therapy. Greater details concerning attendance
data, complete presentation of the qualitative feedback on
the questionnaires, participation in supplementary treat-
ments and therapy content of individual therapies can be
found in Supplementary Tables 2-5.

25 of the 37 participants agreed to participate in the
voluntary semi-structured feedback interview following
study completion. Regarding positive group aspects, top-
ics included helpful therapy contents, e.g. defusion tech-
niques, and supporting environment, e.g. positive group
atmosphere (see Supplementary Fig. 3). Themes identified
for insights through therapy were gains in metacognitive
abilities, e.g. thought awareness and recontextualisation
(see Supplementary Fig. 4). Themes related to interven-
tion deficiencies included e.g. tight session schedules and
too few practical exercises (see Supplementary Fig. 5).
Lastly, themes concerning the study and group setup com-
prised e.g. shortening session duration (see Supplementary
Fig. 6). Examples of participants’ quotes and identified
codes that support themes can be found in Supplementary
Table 6 and 7.
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Table2 Demographic and clinical characteristics of participants
(N=37)

Baseline characteristic Fy (%); M (SD)

Sex

Male 16 (43.24%)

Female 21 (57.75%)
Age (years) 45.43 (15.09)
Ethnicity

Caucasian 32 (86.49%)

Hispanic 0 (0%)

African German 2 (5.41%)

Asian German 3(8.11%)
Family Status

Single 16 (43.24%)

Partnership/Married 15 (40.54%)

Separated/Divorced/Widowed 6 (16.22%)
With children 17 (45.94%)
Years of education

Low (<10 years) 16 (34.24%)

Middle (> 12 years) 15 (40.54%)

High (> 15 years) 6 (16.22%)
Occupation

Unemployed 16 (43.22%)

In retirement 7 (18.92%)

Student 4 (10.81%)

Employed 10 (27.03%)
Primary diagnosis

F20-29 (Psychosis-spectrum disorders) 29 (78.38%)

F30-39 (Psychotic mood disorders) 8 (21.62%)

Psychotic symptoms (self-report)

Delusions only 15 (40.54%)

Hallucinations only 2(5.41%)

Delusions + Hallucinations 20 (54.05%)
Duration of illness (psychosis) in years 7.39 (9.29)
Refractory status 12 (32.43%)
Number of comorbid psychiatric diagnoses

0 21 (56.76%)

1 9 (24.32%)

2 4 (10.81%)

3 3(8.11%)
Number of previous hospitalisations 5.54 (4.59)
Type of hospital admission

Involuntary 7(18.91%)

Voluntary 30 (81.08%)
Previous psychotherapeutic experience

None 4 (10.81%)

Received (In- and/or outpatient) 33 (89.19%)
Therapy motivation (self-report from O to 100%) 83.92 (24.58)

Note. Refractory status was assessed using Kane’s criteria on treat-
ment-resistant schizophrenia [123]. Comorbid diagnoses included
ICD diagnoses from F06 (n=2), F10 (n=2), F12 (n=5), F13 (n=2),
F17 (n=3), F19 (n=1), F32 (n=1), F42 (n=2), F44 (n=1), F45
(n=1),F60 (n=1), F84 (n=2), F90 (n=2) and Z73 (n=1)



European Archives of Psychiatry and Clinical Neuroscience

Table 3 Participants’

7 ; . Type, number and mean dose equivalent Baseline Post-intervention t \% )4
medication regime at baseline
and post-intervention n (%) n (%)
Antipsychotics
0 1 (2.70%) 2 (5.41%)
1 21 (56.76%) 17 (45.94%)
2 6 (16.22%) 11 (29.73%)
>3 9 (24.32%) 7 (18.92%)
Mean dose equivalent in mg* (SD) 14.26 (11.75) 16.02 (7.83) 0.99 0.163
Antidepressants
0 23 (62.16%) 20 (54.05%)
1 12 (32.43%) 12 (32.43%)
>2 2 (5.41%) 5(13.51%)
Mean dose equivalent in mgb (SD) 9.99 (14.98) 17.90 (23.23) 108 0.003
Mood stabilizers
0 34 (91.91%) 36 (97.30%)
1 3(8.11%) 1 (2.70%)
Benzodiazepines
0 21 (56.76%) 25 (67.57%)
1 16 (43.24%) 12 (32.43%)
Mean dose equivalent in mg® (SD) 1.12 (1.71) 0.43 (0.82) 16.5 0.004

Note. Table format adapted from Boege et al. [63]

For normally distributed data, parametric tests were used. For skewed distributions non-parametric Wil-

coxon tests were used

“Dosages converted to Olanzapine equivalent

"Dosages converted to Fluoxetine equivalent

“Dosages converted to Lorazepam equivalent

Secondary clinical outcomes

The results of the LMMs (see Table 5) revealed signifi-
cant medium-to-large post-intervention reductions from
baseline for all secondary clinical outcomes, except for the
self-rated WHODAS measuring disabilities and functional
impairments. More precisely, we found reduced general
psychopathology (b= - 17.03, 95% CI: — 23.78, — 10.27,
d=-0.93), positive (b=— 6.59, 95% CI: — 8.64, — 4.53,
d=— 1.24) and negative symptoms (b=-3.05, 95% CI:
—5.02, - 1.08, d=— 0.53), symptom distress (b =-12.07,
95% CI: — 16.88, — 7.26, d=— 0.99), symptom sever-
ity (b=-1.04,95% CI: — 1.56, — 0.53, d=— 0.97) and
increased levels of global functioning (b=19.72, 95% CI:
14.89, 24.56, d=1.58). We also found a post-treatment
reduction for the adjusted WHODAS-score (b=— 5.26,
95% CI: — 7.94; — 2.57, d=—- 0.67). Regarding hypoth-
esised change mechanisms, we found a significant
post-module reduction in self-certainty after Module II
(b=—-1.64,95% CI: — 2.84, — 0.45, d=—- 0.45) and in
cognitive fusion after Module III (b= - 4.52, 95% CI:
— 8.24, — 0.81, d=— 0.43). Time effects on secondary
clinical outcomes were not alternatively explained by dif-
ferences in sex, age, psychotherapeutic treatment dosage,

or medication change since we controlled for these covari-
ates in our LMMs.

Analyses of clinically significant change in means of rela-
tive changes in PANSS total scores from baseline are shown
in Table 6 [94]. At post-intervention, 75% of the refractory
and 36% of the non-refractory participants fulfilled the
response criteria. According to responder cut-off definitions
on the CGI-improvement scale (at least minimally better)
[94], 91.9% of the participants responded to the treatment.
At 12-month follow-up, 16.2% of the participants were read-
mitted to our hospital one or more times (up to three times).

Discussion

Given the significant individual and economic burden asso-
ciated with exacerbations of psychotic disorders and hospi-
talisation, improving inpatient treatment is a critical concern
for healthcare services [37]. An important contribution in
this respect is the development of interventions targeting
mechanisms of therapeutic change [97, 98] that are moreo-
ver adapted to the specific needs of acute inpatients [99].
The present study is the first exploratory study conducted
within an acute psychiatric inpatient ward that investigates
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Screening and enrollment

62 screened prior to eligibility assessment

15 excluded

4-Age>70
»( 1 - Severe neurological illness
8 - Missing eligibility for PT
(language/cognitive skills/hostile)
2 - Early discharge

v

47 approached and assessed for eligibility

10 excluded
2 - no F20-39 diagnosis
4 - declined to participate
4 - early discharge

A\ 4

v

Baseline assessment

37 signed IC and completed baseline assessment

i

Allocation

37 allocated and received intervention
35 took part in 5-week intervention
33 attended all 3 modules
34 attended Module 1
37 attended Module 11
35 attended Module 111
16 attended all 9 sessions
19 attended 5-8 sessions
2 attended 4 sessions
None attended < 1 session

l

Process assessment

37 completed BCIS T,/Ts
35 completed CFQ T4/Ts
2 - no participation in module

Final assessment

37 completed final assessments

Fig.2 CONSORT flow diagram of the recruitment, assessment and
treatment process. Feasibility measures were defined as: 1) eligibil-
ity rate (proportion of those eligible to participate as a percentage of
those screened); 2) consent rate (proportion of those who signed the
informed consent as a percentage of those who were approached to
participate); 3) trial entry rate (proportion of those who consented
and completed baseline measures); 4) completion and missing data
rate (proportion of assessments completed at each time point includ-
ing screening, baseline, intervention and final meeting and reasons

@ Springer

for missing data); 5) retention rate (proportion of those who began
the treatment and completed all three modules); 6) dropout rate
(patients you entered the trial, attended at least one therapy session
and dropped out before completing at least one module); 7) patient
engagement (proportion of those attending at least two thirds of the
intervention, i.e. six sessions, as well as the reasons for non-attend-
ance); and 8) adverse events (any unwanted events related to the
intervention)
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Table 5 Effect of time on secondary outcome measures using linear mixed models

Secondary outcome Min-Max Baseline Post-intervention  Time Coefficient® SE 95% CI p Cohen’s d”
measures M (SD) M (SD) b
PANSS total score 30t0 210 82.32(18.81) 62.24 (17.92) - 17.03 12.00 [-23.78,-10.27] <0.001 -0.93
PANSS-positive scale 7 to 49 20.35(5.89) 13.73 (4.68) -6.59 3.61 [-8.64, —4.53] <0.001 -1.24
PANSS-negative scale 7 to 49 20.08 (6.09)  15.84 (5.50) —-3.05 3.73 [-5.02,—1.08] 0.008 -0.53
PANSS-global scale 16to 112 41.89 (10.03) 32.68 (9.45) -17.39 7.86 [—-11.68, —3.09] 0.004 -0.76
PSYRATS total score 0to 68 22.62 (13.46) 10.94 (10.72) - 12.07 8.29 [-16.88,—-7.26] <0.001 -0.99
PSYRATS-Delusions 0 to 24 14.48 (4.75)  7.89 (6.00) -5.84 3.19 [-7.68, —3.99] <0.001 -1.08
scale
PSYRATS-Auditory 0to 44 8.13 (13.18)  3.05 (7.78) —-6.23 7.78 [-10.63, — 1.83] 0.014 -0.58
hallucinations scale
GAF 1t0 100  34.94 (12.55) 56.19 (12.40) 19.72 8.54 [14.89, 24.56] <0.001 1.58
CGl-severity scale 1to7 5.73(0.83)  4.59 (1.26) - 1.04 0.98 [-1.56,—0.53] 0.001 -0.97
WHODAS total score 12t0 60  32.54 (10.40) 28.28 (8.66) -191 5.23 [-5.09,1.28] 0279 -0.20
WHODAS-cognitive 2to 10 5.70(2.39)  4.89(2.21) -042 1.41 [-1.26,041] 0359 -0.18
scale
WHODAS-society 2to 10 6.76 (2.28) 6.08 (2.19) 0.00 1.57 [-0.90,0091] 0.996 0.00
scale
WHODAS-social scale 2 to 10 5.59(2.58)  4.76 (1.88) —0.58 2.10 [-1.73,0.57] 0359 -0.26
WHODAS total score- 12to 60  36.67 (8.20) 29.38 (7.57) -5.26 454 [-7.94, -2.57] 0.001 —-0.67
rater-adjusted
Potential change mecha- Pre-module  Post-module
nisms
BCIS composite score —18t027 3.76 (7.21) 4.13 (5.44) 0.73 3.58 [—1.42,2.89] 0.536 0.11
BCIS-self-reflectiveness 0 to 27 12.70 (5.04) 12.16 (3.71) -0.91 2.95 [-2.63,0.81] 0.339 -0.21
BCIS-self-certainty Oto 18 8.94 (3.99) 8.03 (3.24) - 1.64 1.99 [-2.84,—0.45] 0.017 -0.45
CFQ 7to 49 27.86 (10.69) 24.31 (10.34) —-4.52 6.24 [—-8.24,-0.81] 0.033 -0.43

Note. BCIS: Beck Cognitive Insight Scale; CGI: Clinical Global Impression; CI: Confidence interval, CFQ: Cognitive Fusion Questionnaire;
GAF: Global Assessment of Functioning; SE: Standard error of random effects; PANSS: Positive and Negative Syndrome Scale; PRSYRATS:
Psychotic Symptom rating scale; WHODAS: World Health Organization Disability Assessment Schedule. The BCIS was measured before and
after Module II (Cognitive Insight), the CFQ was assessed before and after Module III (Cognitive Defusion). All other measures were taken at
baseline and after completing the whole intervention. For the WHODAS scores, a rater-adjustment was introduced as participants partly overes-
timated their functioning [80]

#Adjusted time coefficient representing mean differences between post-intervention scores and baseline scores. All LMMs controlled for the
covariates sex, age, psychotherapeutic treatment dosage (group and total) and medication changes in antidepressants and antipsychotics, included
as random effects in the LMMs

bAdjusted effect sizes were calculated as the square root of the adjusted post-baseline mean difference divided by the pooled standard deviation

estimates

Table 6 Percentage changes from baseline in PANSS total scores as responder rates

<0 reduction 0-24% 25-49% 50-74% 75-100%
(i.e. increase) PANSS reduction PANSS reduction PANSS reduction PANSS reduction
n(%) n(%) n(%) n(%) n(%)
Refractory partici- 0 (0) 2 (16.7) 7 (58.3) 2 (16.7) 1(8.3)
pants (N=12)
Non-refractory 1 (4.00) 8 (32.00) 7 (28.0) 5(20.0) 4 (16.0)
participants
(N=25)

Note. Table format adapted from Leucht et al. [94]

PANSS: Positive and Negative Syndrome Scale. Refractory status was assessed using Kane’s criteria on treatment-resistance schizophrenia [123]

@ Springer
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the feasibility, acceptability, and clinical outcomes of a
mechanism-based and modularized group intervention tar-
geting metacognitive change mechanisms in acute psychosis.

Results from the trial suggest that our group interven-
tion was both feasible and acceptable, meeting the desired
criteria for feasibility trials as outlined in guidelines [46,
100]. Despite COVID-19 pandemic-related challenges such
as temporary closed wards and group format limitations,
we recruited 37 participants within nine months, exceeding
our pre-set recruitment target of 20 patients. Retention and
attendance rates were both above the 80% benchmark, with
overall satisfaction ratings exactly reaching the 80% accept-
ability target. The low dropout and missing data rates, and
participants’ positive feedback in the questionnaires and
interviews, further indicate high commitment and satis-
faction with the treatment. Despite high symptom burden
among participants with PANSS total scores comparable to
average inpatients with acute psychosis [101, 102], there
were no related adverse events, indicating the intervention's
safety. Overall, our study results on feasibility and accept-
ability align with previous research, indicating that group
psychological interventions are feasible, safe, and accept-
able for inpatients with PSDs in acute care settings [16, 63,
103, 104]. This adds to the growing evidence contradicting
the idea that psychotherapy is neither feasible nor helpful for
this specific patient population [63].

Our LMMs moreover revealed promising results with
medium-to-large effect sizes supporting hypothesised
improvements on all secondary clinical measures. The
decrease in negative symptoms is particularly noteworthy,
as they greatly impair the functioning of those affected and
have been reported to be resistant to pharmacotherapy and
psychosocial treatments [105]. Participants in our study had
significantly lower rehospitalisation rates compared to the
average readmission rate of 50% within a year [106]. How-
ever, it's important to note that this interpretation is limited,
as we only had access to readmission data from our hospital
and not from other hospitals where patients may have been
admitted during the follow-up period. The response rates in
terms of PANSS reduction and CGI improvement moreo-
ver exceeded those of sole antipsychotic drug trials [102,
107], further supporting the potential clinical benefit of our
mechanism-based intervention and meriting exploration in
a larger scale study. Our findings are also consistent with
above mentioned studies, which, next to demonstrating posi-
tive feasibility and acceptance, likewise presented pre-
liminary encouraging results on clinical outcomes such as
PANSS and WHODAS [16, 63, 103, 104].

Furthermore, our findings on assumed change mecha-
nisms add support to the proof-of-concept of our underly-
ing metacognitive treatment model. The post-Module-II
improvements on cognitive insight measured with BCIS
thereby are consistent with previous studies reporting

@ Springer

immediate small post-intervention effects on self-certainty
scores, with positive effects on self-reflectiveness show-
ing only at the six-month follow-up [108, 109]. This sug-
gests a previously discussed “sleeper” effect of MCT [110],
that needs further exploration in future research studying
long-term effects of cognitive insight [82, 108]. Significant
post-Module-III reductions of cognitive fusion on the other
hand are comparable to previous research reporting medium
effect size changes in CFQ scores after four weeks of mind-
fulness-based group therapy for inpatients with PSDs [63].
Literature moreover discusses the mediating role of cogni-
tive defusion in increasing psychological flexibility and thus
fostering effective coping necessary for reducing symptom
believability, subjective symptom severity, and psychosis-
related distress in acute inpatients [111-113]. In summary,
findings on potential change mechanisms underlying the
respective modules were promising, but further exploration
through mediation analyses in a randomized controlled trial
is necessary before making viable statements [40, 114, 115].

Strengths and limitations

The major strengths in our study included the adherence to a
pre-registered trial protocol, pre-set feasibility benchmarks,
the use of well-validated qualitative and quantitative assess-
ments (rater and self-report), the detailed assessment of psy-
chotropic medication, and use of complementary treatment
elements to control for potential confounding variables.
Moreover, the broad inclusion criteria (e.g. no restriction
on substance abuse or ECT) allowed capturing a diverse
range of patients that were actively involved in the interven-
tion refinement through codesign activities during the whole
study period [116]. In addition, the use of a contextualized,
flexible (modularized) and targeted (change mechanisms)
treatment approach allowed for individualized and tailored
interventions, increasing the potential for positive treatment
outcomes in acute inpatients with psychosis [36]. Finally,
our LMM analyses captured the nested structure of our data
and delivered more valid standard error estimates than com-
mon analysis of variance. In addition, we controlled for sev-
eral confounders in our LMMs making our results on time
effects on the outcome variables more reliable and unbiased,
despite the small sample size.

As an exploratory phase II study, there are several meth-
odological limitations to consider. Firstly, the lack of a
control group and the absence of restrictions on additional
treatment modalities make it difficult to reliably estimate
the intervention’s effectiveness. Despite controlling for
covariates, preliminary clinical outcomes need to be viewed
with caution since the intervention's effectiveness cannot
be conclusively determined yet. Secondly, the assessments
and therapy were mainly carried out by the same research-
ers. While assessments were strictly conducted according to
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protocol, this could have led to biases. Nevertheless, there
was consistency in the effects observed between rater-based
and self-report measures. Thirdly, the small sample size
limits the statistical power of our LMMs, although it can
be considered sufficient to answer the question of feasibil-
ity and acceptability. Fourthly, no follow-up measurements
were included to test lasting treatment effects on secondary
clinical outcomes and change mechanisms. Fifthly, the over-
all positive feedback given in the open-ended sections in the
modules’ feedback questionnaires and the semi-structured
interviews may be the result of a selection bias, as only
patients who were already specifically “motivated” may have
chosen to answer and/or to participate. Lastly, participants’
personal therapy goals (see Supplementary Table 5) did not
always match group contents. However, personal topics were
discussed in individual sessions and treatment personaliza-
tion will be subject to further research.

Future research should adjust therapy contents and the
study’s framework according to participants’ feedback and
feasibility measures, including bigger sample sizes, blinded
assessments, randomization, and an active control condition
not focusing on the targeted change mechanisms to explore
the treatment’s internal validity [115, 117] (see Supplemen-
tary Table 8 for planned adjustments). To provide further
proof-of-concept for the metacognitive-based treatment
model, additional mechanism measures should be added,
such as direct measures of cognitive biases e.g. jumping
to conclusion (JTC) bias [118] and theory of mind (ToM)
impairments [119], along with mediation analyses and fol-
low-up timepoints (also including information on readmis-
sions to other hospitals) to examine the effects of change
mechanisms [114, 115, 117, 120, 121]. The ultimate goal is
to identify moderators of outcome to ensure the intervention
is matched to the patient’s need and personal therapy goals,
hence providing personalized treatment [42, 122] (for further
details see Supplementary Table 8).

Conclusion

Overall, the current results indicate that it is feasible and
acceptable to conduct a mechanism-based and modular-
ized group intervention focusing on metacognitive change
mechanisms in acute psychiatric settings. The encourag-
ing preliminary outcomes on clinical measures and change
mechanisms moreover support the metacognitive treatment
model. Further evaluation of the intervention and change
mechanisms is warranted.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00406-023-01690-y.
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