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a b s t r a c t

Metacognitive training (MCT) for patients with schizophrenia is a novel psychological group treatment
targeting cognitive biases putatively involved in the pathogenesis of schizophrenia (e.g. jumping to
conclusions, overconfidence in errors). Its eight modules are available cost-free online in many
languages. In the present study, 36 subacute or remitted patients were randomly allocated to either an
MCT or a wait-list group who received treatment-as-usual (TAU). Baseline and post assessments were 8
weeks apart and were performed blind to group status. MCT showed significantly greater improvement
on the following parameters relative to the TAU group: delusion distress (PSYRATS), memory and social
quality of life. In the MCT group, the rate of jumping to conclusions bias was reduced after training. No
differences occurred on the PANSS. The present study confirms prior reports that MCT exerts beneficial
effects on some cognitive and symptomatic parameters.

� 2010 Published by Elsevier Ltd.

Introduction

Schizophrenia is a severe and disabling psychiatric disorder.
Core symptoms are hallucinations and delusions which are
frequently accompanied by negative (e.g. flat affect) and disorga-
nized (e.g. formal thought disorder) symptoms. Symptomatic and
functional outcome (e.g. work status) are poor (Green, Kern, &
Heaton, 2004; Lambert & Naber, 2009). Since the 1950s, dopa-
mine receptor blockers have evolved as the treatment of choice and
replaced cruel and mostly ineffective measures such as psycho-
surgery and insulin shocks. However, even newer antipsychotic
medications exert only a medium effect size relative to placebo,
approximately one quarter of all patients relapse (Leucht, Arbter,
Engel, Kissling, & Davis, 2009; Leucht et al., 2003). Compliance
remains low under the newer compounds (Byerly, Nakonezny, &
Lescouflair, 2007; Voruganti, Baker, & Awad, 2008) which may
reflect a number of factors, most notably side-effects, lack of
insight, poor therapeutic alliance and memory problems (Moritz
et al., 2009).

Psychotherapy is increasingly adopted as a complementary
approach to psychopharmacology. Its most prominent and best

evaluated protagonist is cognitive-behavioural therapy (CBT;
Fowler, Garety, & Kuipers, 1995) which seeks to identify and change
maladaptive beliefs, attitudes and behaviours subserving schizo-
phrenia symptoms in particular. CBT exerts a weak to medium
effect size beyond the effectiveness of antipsychotic medication
(Lincoln, Suttner, & Nestoriuc, 2008;Wykes, Steel, Everitt, & Tarrier,
2008; Zimmermann, Favrod, Trieu, & Pomini, 2005) and is now
recommended in some countries as standard treatment for
schizophrenia, including Great Britain and Germany.

A solid body of literature (for reviews see Bell, Halligan, & Ellis,
2006; Freeman, 2007; Garety & Freeman,1999; van der Gaag, 2006)
has linked cognitive biases, that is, distortions in the collection,
appraisal and processing of certain information (e.g. jumping to
conclusions, overconfidence in errors), to positive schizophrenia
symptoms. Based on this research, we have developed a new group
treatment program entitled metacognitive training for schizo-
phrenia (MCT; Moritz, Woodward, & Burlon, 2005; Moritz,
Woodward, & Metacognition Study Group, 2010). Its primary aim
is to raise the patients’ awareness for both the presence and dys-
functionality of cognitive distortions by means of exercises which
frequently evoke cognitive biases often resulting in erroneous
decisions (for reviews see Moritz, Vitzthum, Randjbar, Veckenstedt,
& Woodward, 2010; Moritz & Woodward, 2007b). Thus, patients
are provided corrective experiences. The relationship between
cognitive biases and psychosis is continuously stressed throughout
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the sessions and patients are taught alternative coping and infor-
mation processing strategies. MCT may be regarded a hybrid of CBT
and cognitive remediation (CRT). Like CRT it involves many cogni-
tive tasks. Like CBT, the training ultimately targets psychotic
symptoms, but adopts a “backdoor approach” by first dealing with
the cognitive infrastructure involved in the formation and main-
tenance of the disorders. Its format (powerpoint presentation)
facilitates dissemination which remains a problem with psycho-
logical interventions (Shafran et al., 2009). Raising metacognitive
awareness is believed to intercept the progression from false
appraisals of certain (“as if”) experiences to fixed false (delusional)
beliefs (Moritz, Vitzthum et al., 2010; Moritz & Woodward, 2007b).

MCT is currently available in 18 languages and can be obtained
cost-free online via http://www.uke.de/mkt. Its 8 modules (two
cycles are available) deal with monocausal and unbalanced attri-
butions (module 1), jumping to conclusions (modules 2 and 7),
belief inflexibility (module 3), deficits in theory of mind and social
cognition (modules 4 and 6), overconfidence in (memory) errors
(module 5) as well as emotional problems and low self-esteem
(module 8).

Several treatment trials assert the feasibility and short-term
effectiveness of the MCT approach. Treatment adherence and
acceptance were excellent in the initial trial (Moritz & Woodward,
2007a) and exceeded a cognitive remediation program on several
parameters including subjective efficacy. Positive feedback has
been obtained with other language versions as well (Favrod et al.,
2009; Gaweda, Moritz, & Kokoszka, 2009). A second German trial
(Aghotor, Pfueller, Moritz, Weisbrod, & Roesch-Ely, 2010) reported
a medium effect size (d ¼ .43) for the improvement of positive
symptoms over and above an active control. Importantly, assess-
ments were performed blind to randomization, as knowledge
about group allocation has been found to inflate estimates of effi-
cacy (Wykes et al., 2008). Another randomized controlled trial on
reasoning training using exercises from the two JTC modules (MCT
modules 2 and 7) versus an active control group found favourable
effects for MCT: Patients undergoing MCT were more cautious in
their decision-making at re-assessment compared to the control
group. Furthermore, their belief flexibility increased, although the
latter finding did not achieve a conventional level of significance
(Ross, Freeman, Dunn, & Garety, in press). In a small randomized
controlled trial with an Indian sample, the MCT group improved
more than the treatment-as-usual (TAU) group on several aspects
of delusions and conceptual disorganization in the range of
a medium to large effect size (Kumar et al., 2010). Two other studies
(Briki et al., 2008; Linder et al., 2008) found positive effects on
delusion severity and quality of life, but conclusions are mitigated
by the fact that no comparison groupwas employed. A combination
of group and individualized MCT (summary in Moritz, Vitzthum
et al., 2010) was significantly better than cognitive remediation
for JTC, delusion conviction (PSYRATS) and delusion severity
(PANSS). Again, ratings weremade blind at baseline and four weeks
later. A Dutch trial showed that MCT has positive effects on both
cognitive biases and symptoms (Moritz et al., in press).

While prior studies mainly looked at acute or subacute inpatient
populations, the present investigation was concerned with the
effect of MCT in a stabilized but chronic patient sample recruited
from two community rehabilitation facilities. Many of the patients
had a dual-diagnosis involving substance dependency. A recent
review conservatively estimated the comorbidity of schizophrenia
and substance abuse disorders at almost 50% (Buckley, Miller,
Lehrer, & Castle, 2009).

Despite the high prevalence of substance abuse in schizo-
phrenia, patients with comorbid diagnoses are often excluded
from research studies. In the current study our goal was to
determine whether or not they would also benefit from the

training. In addition to symptom ratings we investigated several
cognitive parameters as well as quality of life. The latter variable
is especially important since some studies have found that
increasing illness insight, a target of the MCT, may promote
depression (Lincoln, Lüllmann, & Rief, 2007) and low quality of
life (Karow et al., 2008).

Methods

Participants

Study participants were drawn from two facilities in Hamburg:
the Community CenterHamburg-Eimsbüttel, Germany (GPZE), a unit
for chronic patients with in- and outpatient programs, and
a specialized therapy centre for inpatients with a comorbid diagnosis
of psychosis and addiction in Hamburg-Bahrenfeld, Germany (TPS).
Inclusion criteria were a schizophrenia spectrum diagnosis. Liberal
inclusion criteria were deliberately chosen to allow generalization to
a typical patient population. Only the following criteria led to
exclusion: (a) age lower than 18 or higher than 65 years, (b) IQ < 70
and (c) an inadequate command of the German language. Substance
abuse or dependence was not an exclusion criterion and was
observed in 53% of the sample (diagnoses were determined using
DSM-criteria, see below). Patients were randomly assigned to the
MCT (see below) or a wait-list group (treatment-as-usual, TAU)
following baseline assessment and receipt of informed consent. The
randomizationplan (no stratification)was developed by a statistician
and kept confidential to the trainers or assessors. Eight weeks after
the baseline, that is, after one complete MCT cycle, a re-assessment
was conducted. Assessments were made blind to group allocation:
Assessors and trainers were accordingly different persons who were
strictly advised not to exchange information regarding patients and
treatments. Likewise, patientswere remindedat thepost-assessment
not to reveal any information that may disclose their group
allocation.

The completion rate was 100% in both groups. The test battery
took approximately 2 h per session. Patients were reimbursed for
the assessments with 10€. However, no compensation for the
treatment sessions was provided. Approval was obtained from
the local ethics committee. The sociodemographic characteristics of
the sample are displayed in Table 1.

Metacognitive training (MCT)

Each MCT participant group comprised between 6 and 9
patients and was delivered by psychologists or psychology trainees
with several years of experience in the treatment of patients. The
training was administered once weekly and missed sessions were
not individually repeated. All MCT group members received
a maximum of eight sessions. Each session lasted 45e60 min and
adhered to the study protocol and the instructions provided in the
manual (see www.uke.de/mkt).

Patients in the TAU group received MCT subsequent to the re-
assessment. Patients in the MCT group were told not to disclose
training elements to the wait-list group but since patients were
treated in the same environment communication about the
training could not be entirely prevented.

Instruments

Before participation, patients were diagnosed using a short
neuropsychiatric interview complemented by extensive medical
chart information relying on DSM-criteria. Patients who did not
meet criteria for a schizophrenia spectrum disorder were excluded
from the present study.
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Psychopathological assessment
Schizophrenia and general psychopathology was assessed with

the Positive and Negative Syndrome Scale (PANSS; Kay, Opler, &
Lindenmayer, 1989) which represents the most widely used instru-
ment for the assessment of schizophrenia symptoms in clinical trials.
Its psychometric properties are adequate (Kay et al., 1989; Peralta &
Cuesta, 1994; Santor, Ascher-Svanum, Lindenmayer, & Obenchain,
2007). Ratings followed semi-structured interviews and clear stan-
dard operating procedures. Syndromes were computed according to
an algorithm proposed by van der Gaag et al. (2006).

We further assessed more qualitative aspects of hallucinations
and delusionswith the Psychotic SymptomRating Scales (PSYRATS;
Haddock, McCarron, Tarrier, & Faragher, 1999). The PSYRATS is
a semi-structured interview. Ratings are aided by anchor points.
Unlike the PANSS, raters have fewer liberties since the patients’
responses are directly translated into scores according to frequency
and percentages. The psychometric properties are satisfactory
(Drake, Haddock, Tarrier, Bentall, & Lewis, 2007; Haddock et al.,
1999). The items for the auditory hallucinations subscale are:
frequency (PH1), duration (PH2), location (PH3), loudness (PH4),
beliefs about origin (PH5), negative content (PH6), intensity of
negative content (PH7), amount of distress (PH8), intensity of
distress (PH9), disruption of life (PH10) and control (PH11). The
items of the delusions subscale are: amount of preoccupation
(PD1), duration of preoccupation (PD2), conviction (PD3), amount
of distress (PD4), intensity of distress (PD5) and disruption of life
(PD6). For the German version of the PSYRATS, the original version
of the PSYRATS was translated by a German speaker and then back-
translated to the original by a native speaker. The back-translation
was approved by the authors of the original version.

Cognitive biases: fish task
The jumping to conclusions bias (JTC) was determined with

a computerized variant of the beads task which provides similar
results as the original task (Moritz et al., 2010; Speechley,Whitman,
& Woodward, 2010; Woodward, Munz, Leclerc, & Lecomte, 2009).

At the beginning, participants were instructed that a fisherman,
who was presented between two lakes, would catch fish from one

lake only throughout the entire experiment (each fish was then
thrown back into the lake). The two lakes contained orange and
grey fish in opposing ratios (80% orange: 20% grey fish and vice
versa). For the post-assessment, a second version with different
colors (red and green fish) but the same ratios was used (here, the
other lake was favored by the chain of events). A graded estimates
procedure with simulated decisions and probability estimates was
adopted: After each catch, the participant was required to make
two judgements: (1) a probability rating from 0 to 100% about the
likelihood that the fish (including previous ones) were being drawn
from either lake A or B and (2) whether or not the subject would
decide for one of the lakes based on the available evidence. Deci-
sions could be removed/changed after each piece of information
(i.e. caught fish). The participant was told beforehand that the task
would continue regardless whether or not a (simulated) decision
was made.

Each new fish was shown along with previous fish, connected by
a string to reduce memory load (Moritz & Woodward, 2005). The
most recently caught fish (always far right) wasmarked with a small
arrow. For all subjects,10fishwere displayed (pre-treatment version:
O ¼ orange; G ¼ grey: O-O-O-G-O-O-O-O-G-O; post-treatment
version: G¼ green; R¼ red: R-R-R-G-R-R-R-R-G-R). Two parameters
were computed: the number of draws to decisions and the jumping
to conclusionsbiaswhichwasdefined as a decisionafter onlyonefish
(Freeman et al., 2004).

Conversation between participant and experimenter was kept at
a minimum in order to keep results unbiased. Instructions were
read by the experimenter from the computer monitor.

Neuropsychological functioning
Memory was assessed with the subtest logical memory from the

Rivermead Behavioural Memory Task (B. A. Wilson, Cockburn, &
Baddeley, 1985), whereby the subject is read a short story con-
sisting of 21 pieces of information. Results were scored according to
a manualized score sheet providing indexes for immediate and
delayed recall. To avoid learning effects, parallel versions were used
for the two assessments. The psychometric properties of the test
battery are adequate (B. Wilson, Cockburn, Baddeley, & Hiorns,

Table 1
Sociodemographic and psychopathological variables at baseline.

Variables MCT (n ¼ 18) TAU (n ¼ 18) Statistics (t(df) ¼ 34)

Background
Sex (male/female) 15/3 13/5 c2 ¼ .63, p > .6
Age in years 33.6 (8.8) 31.9 (7.0) t ¼ .65, p > .5
Years in school 10.83 (1.54) 10.44 (1.50) t ¼ .76, p > .4
Premorbid intelligence (100 ¼ average; SD ¼ 15) 102.33 (14.29) 99.24 (11.59) t ¼ .70, p > .4
Percentage maximum neuroleptic dosage in mg 65.42 (46.32) 66.76 (42.86) t ¼ .09, p > .9
Quality of Life (WHO-Qol-BREF) 77.53 (11.01) 84.82 (10.27) t ¼ 2.00, p ¼ .04a

Psychopathology
PANSS positive 11.39 (3.77) 11.33 (6.14) t ¼ .03, p > .9
PANSS negative 13.56 (5.85) 13.39 (4.60) t ¼ .09, p > .9
PANSS disorganization 15.06 (5.23) 15.06 (5.37) t ¼ .00, p > .9
PANSS excitement 11.44 (2.45) 11.22 (2.76) t ¼ .26, p > .8
PANSS distress 14.50 (4.96) 14.17 (5.23) t ¼ .20, p > .8
PANSS totalb 48.83 (11.48) 48.56 (12.66) t ¼ .07, p > .9
Remitted (Andreasen criteria) 50% 56% c2 ¼ .11, p > .7
PSYRATS hallucinations 3.22 (7.48) 5.29 (9.85) t ¼ .70, p > .4
PSYRATS delusions 5.50 (7.20) 3.50 (5.39) t ¼ .94, p > .3
Cognition
Fish task e draws to decision [% jumping to conclusions] 1.94 (2.00) [56%] 2.33 (1.41) [50%] t ¼ .13, p > .8
TMT A 31.42 (7.84) 34.25 (14.70) t ¼ .72, p > .4
TMT B 87.58 (39.82) 101.22 (79.54) t ¼ .65, p > .5
d2 137.06 (38.65) 131.61 (51.32) t ¼ .35, p > .7
RBMT immediate 6.50 (3.23) 8.83 (3.28) t ¼ 2.15, p ¼ .04
RBMT delayed 4.92 (3.23) 7.42 (3.40) t ¼ 2.26, p ¼ .03

a df ¼ 32 due to 2 baseline missing values.
b The PANSS total score is not the sum of the subscale scores of this algorithm.
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1989) and the test has proven feasible in a schizophrenia pop-
ulation before (Moritz, Ferahli, & Naber, 2004).

The Trail-Making Test (TMT) A and Bwere administered to assess
speed of information processing and set-shifting (Reitan,1992). The
A-form requires the subject to combine numbers in pseudo-random
location as fast as possible in ascending order. In the B-part, the
subject has to combine numbers and letters as fast as possible in
both alternating and ascending fashion (1-A-2-B-3-C.).

A letter cancellation test (d2; Brickenkamp, 1978) was admin-
istered to assess selective attention. The subject has to cancel as
many ds tagged with two hyphens as possible and should ignore all
other symbols (i.e. ds taggedwithmore or less than two hyphens or
any ps). The psychometric properties of the test are adequate
(Brickenkamp, 1978).

Quality of life
Quality of life is a multi-facetted construct which we investi-

gated with the Brief Quality of Life Questionnaire of the WHO
(WHOQOLBREF; World Health Organization, 2004). This scale
covers the following domains: physical health (e.g. “How satisfied
are you with your capacity for work?”), psychological health (e.g.
“Do you have enough energy for every-day life?”), social relation-
ships (e.g. “How satisfied are you with your personal relation-
ships?”), and environment (e.g. “Have you enough money to meet
your needs?”). The scale has proven reliable and feasible and has
been used in schizophrenia research before (Chino, Nemoto, Fujii, &
Mizuno, 2009; Herrman, Hawthorne, & Thomas, 2002). We did not
expect changes on physical well-being or environment as these
were neither primary treatment targets nor unlikely to change
within short time. Primary variables of interest were psychological
well-being and social relationships.

Post-assessment questionnaire
At theendof thefinalMCTsession,patients in theMCTgroupwere

handed anevaluation questionnairewhich took approximately 5min
to complete andhadbeenused ina studyon theMCTbefore (Moritz&
Woodward, 2007a). It covers several areas which are deemed
important for psychological intervention (e.g. recommendations to

others, usefulness todaily life, fun). Its 10questionsshouldberatedon
a five-point Likert scale (1¼ fully disagree, 2¼ disagree, 3¼ not sure,
4¼ agree, 5¼ fully agree). Participants were reminded to provide an
open and critical feedback. Anonymity was assured.

Results

Baseline characteristic

At baseline, the two groups did not significantly differ on any of
the sociodemographic, psychopathological and cognitive variables
except for quality of life and memory (see Table 1). Approximately
half of the sample fulfilled remission criteria (Andreasen et al.,
2005) and 75% of the sample scored 4 or higher on not more
than 1 of the critical PANSS remission items.

Analyses of covariance with the preepost difference as the
dependent variable, and the baseline score as a covariate, were
subsequently conducted for variables with discrepant baseline
scores. This method controls for both baseline differences and
regression to the mean (Borm, Fransen, & Lemmens, 2007; Vickers
& Altman, 2001), which cannot be achievedwith conventional two-
way mixed models with Time as the within-subject and Group as
the between-subject factors.

Psychopathology

No differences emerged on any of the PANSS subscale change
scores, t(34) < 1.11, p > .2, d < .38. For the PSYRATS we found
significant change scores on the intensity of distress exerted by
delusions (PD5), t(34) ¼ 2.02, p ¼ .05, d ¼ .68. Although the result
was not significant, group differences on PD4 (amount of distress)
achieved a medium effect size in favour of the MCT, t(34) ¼ 1.49,
p ¼ .14, d ¼ .5 (all other items: t(34) < .16, p > .1; see Fig. 1).

Fish task (jumping to conclusions)

For data gathering, as measured by the fish task, the difference
for draws to decision approached trend level, t(34) ¼ 1.54, p ¼ .13,
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Fig. 1. For PSYRATS delusion (PD) item 4 (amount/time of distress) and PD 5 (intensity/severity of distress) at least medium effect sizes were secured. For the hallucination items,
group differences were insignificant and small.
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d¼ .52: while the MCT group were more cautious in their decision-
making behaviour across time (change:M¼ 1.11), the control group
responded virtually unchanged (change:M ¼ .33; see Fig. 2). When
jumping to conclusions was entered as a dichotomous variable
(decision versus no decision), the results were essentially the same
(d ¼ .45): The rate of JTC was halved in the MCT group (56e28%),
whereas it showed only a small decline in the TAU group (50e44%).

Cognition

Group differences were not present for the TMT and d2
parameterswith respect to change scores (all t< 1.3, p> .2, d< .23).
As can be derived from Fig. 3, MCT patients improved over time in
both RBMT parameters relative to the wait-list group. While for
immediate memory, group differences were present at trend level,
t(34) ¼ 1.90, p ¼ .07, d ¼ .63, for delayed memory a significant
difference emerged, t(34) ¼ 2.89, p ¼ .007, d ¼ .96. As groups
performed differently on the RBMT at baseline, we entered the
baseline score as covariate in subsequent analyses which resulted
in a significant finding for immediate, F(1,33) ¼ 2.28, p ¼ .03,
h2partial ¼ .06, and delayed recall, F(1,33)¼ 4.89, p¼ .03, h2partial ¼ .13.

Quality of life

Subanalyses showed that baseline quality of life differences
were solely due to psychological well-being. Here, baseline scores
were entered as covariate. The MCT group improved significantly
on social relationships over time relative to the wait-list group,
t(32) ¼ 2.23, p ¼ .03, d ¼ .77 (all others, t < .81, p > .4, d < .28).

Subjective appraisal of the training

The results of the post-assessment training appraisal are listed
in Table 2. As can be seen the vast majority of the subjects was
satisfied with the training. Approximately 2 out of 3 patients
applied the training lessons in every-day life, regarded the training
as an important part of the entire treatment program and more
than 4 out of 5 patients found the training useful, fun, would
recommend it to others and all patients endorsed that the rationale
and the goals of the training were clear to them.

Discussion

The present sample consisted of 36 chronic schizophrenia
patients with low schizophrenia symptom severity. In fact,
approximately 50% fulfilled remission criteria (Andreasen et al.,
2005). Floor effects (i.e. lack of room for improvement) may thus
explain why none of the PANSS symptoms resulted in significant

differences between the groups over time. For the PSYRATS, which
is deemed more sensitive than the PANSS to capture the effects of
psychological intervention (Greenwood et al., 2010), patients in the
MCT group improved significantly greater on the item capturing
intensity of distress due to the delusions (PD5), which represents
a core treatment target for psychological interventions in psychosis
(Birchwood & Trower, 2006; Greenwood et al., 2010). Additionally,
MCT was superior at a trend level for the item amount of distress
due to delusions (PD4). While both items tap similar aspects they
are not redundant: item 4 asks for the amount of time delusions
cause distress while item 5 assesses the severity of the distress.

Despite rather low symptom profiles every second patient
showed a JTC bias which is widely regarded as a risk factor for
schizophrenia positive symptoms (Fine, Gardner, Craigie, & Gold,
2007; Freeman, 2007) and is predictive of treatment outcome
(Menon, Mizrahi, & Kapur, 2008). In line with other studies on MCT
(Aghotor et al., 2010), the training exerted a beneficial effect on JTC:
MCT halved the rate of JTC while it stayed virtually the same in the
TAU group. In contrast, CBT does not necessarily ameliorate JTC
according to prior studies (Brakoulias et al., 2008; Garety et al., 2008).
Unprecedented and somewhat unexpected given that the training
does not aim to improve “cold” cognitive functioning (i.e. impair-
ments of higher cortical functioning), the MCT group improved
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Fig. 2. Patients in the MCT group slowed decision-making relative to the control group
over time. The rate of JTC was halved from 56% to 28%, while the TAU group showed
a small decline from 50% to 44%.
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Fig. 3. Change scores (preepost) for the RBMT. While the patients in the TAU group
did not improve, the MCT patients substantially gained performance at re-assessment
for immediate (trend) and especially delayed (significant) memory. Group differences
were strengthened after a correction for baseline differences.

Table 2
Appraisal of MCT training.

Items x % Yes (% no)a s; range

The training was useful and sensible 4.57 92.9% (0%) .65; 3e5
I had to force myself to go to the

training regularly
1.71 0% (86%) .73; 1e3

In every-day life, I do not apply the
lessons learned

2.21 7.1% (71.4%) .80; 1e4

The training was an important part of
my treatment program

3.86 64.3% (14.3%) 1.10; 2e5

I would have liked to spend the time
doing something else

1.64 0% (78.6%) .84; 1e3

The training was fun 4.64 85.7% (7.1%) .50; 4e5
A lot of what I learned during training

is useful to my daily routine
3.29 50.0% (21.4%) 1.27; 1e5

The goals and rationale of the training
were clear to me

4.64 100.0% (0%) .50; 4e5

I would recommend the training to others 4.29 85.7% (0%) .73; 3e5
I found it beneficial that the training

was administered in a group
4.36 78.6% (0%) .84; 3e5

a Yes responses ¼ either 4 (agree) or 5 (fully agree) were endorsed.
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memory at the endpoint as assessed with the logical memory test of
the Rivermead Behavioural Memory Test, especially on delayed
memory. Although speculative at this point, the attenuation of
distress may have released cognitive resources that were previously
occupied by for example ruminative and paranoid thoughts.
Although one of the MCT modules briefly conveyed strategies for
improved learning (e.g. mnemonic aids, involving multiple sensory
channels for recollection) we do not assume any primary effect of
MCTonmemory unlike for example in cognitive remediation therapy
which tries to stimulate memory directly.

In addition and in line with prior findings (Briki et al., 2008), the
training improved quality of life, particularly its social aspects.
Thus, it seems that some of the primary goals of the MCT were met
(Moritz, Vitzthum et al., 2010; Moritz & Woodward, 2007b):
Patients are encouraged to reducewithdrawal, approach others and
seek advice as well as help from their social environment. Social
engagement is fostered by multiple features of the training. For
example, patients are handed a yellow and a red card after the first
session. On the red card the patient should enter names of people
he or she may turn to in times of crisis. The yellow card poses three
questions patients should contemplate if they feel persecuted or
spied on, one of these asking how others may interpret the situa-
tion. Moreover, the group training can be viewed as a form of social
competence training as patients have to work together in order to
arrive at solutions, and should contribute to discussions as well as
listen to and contemplate ideas from others. Almost 80% of the
patients appreciated that the sessions were conducted in a group.

Before we turn to possible implications, a number of shortcom-
ings must be noted. While the study provides evidence for the effi-
cacy of the training, the results cannot speak to whether these
improvements are maintained in the long run and decrease the
probability of relapse. Thus, follow-up studies are required which
should incorporate relapse rates as secondary outcome variables.
Secondly, the sample was rather small. Some of the effect sizes were
least in the medium range but reached only a trend level of signifi-
cance. Larger samples are thus needed to determine whether these
effect sizes are reliable or not. Moreover, larger samples will also be
required to determine forwhich subgroup theMCT ismost beneficial.
Another potential problem of the study e inherent to many studies
investigating the effects of psychological interventions e was that
patients in the TAU groupmight have received information about the
contents of the MCT and thus might have indirectly benefited from
the group training by hearsay, homework material and role model
making the treatment conditions less orthogonal than desired. Since
we had a chronic sample with residual symptoms, floor effects may
have narrowed space for improvement on the PANSS, on which
symptom decline had been found before (for a review see Moritz,
Vitzthum et al., 2010). As additional limitations we e like most
clinical studies e have not corrected for multiple testing. Moreover,
some of the changes in the treatment group may relate to factors
unrelated to MCT (e.g. therapeutic contact, group discussion).
Therefore, active control designs are superior to wait-list designs.
While the results tentatively suggest that the MCT can be adminis-
tered in patients with substance abuse, we had no formalmeasure to
estimate change on this variable.

The study asserts the feasibility and effectiveness of MCT in
a chronic patient sample. In view of emerging evidence in favour of
the MCT obtained from our and other groups (for reviews see
Moritz, Vitzthum et al., 2010; Moritz &Woodward, 2007b) we think
that MCT may represent a potential complement to psychophar-
macology, and may precede CBT in patients who are not yet willing
to work on or even disclose their delusional ideas. There is
evidence, that the action mechanisms of psychopharmacology,
MCT and CBT are different: Antipsychotic medication mainly
decreases the behavioural impact of delusional symptoms and

provides detachment (Mizrahi et al., 2006), whereas MCT aims to
ameliorate the cognitive infrastructure maintaining delusional
beliefs (Moritz, Vitzthum et al., 2010) the latter being more directly
challenged by CBT. Any combinationwill likely yield surplus effects.

References

Aghotor, J., Pfueller, U., Moritz, S., Weisbrod, M., & Roesch-Ely, D. (2010). Meta-
cognitive training for patients with schizophrenia (MCT): feasibility and
preliminary evidence for its efficacy. Journal of Behavior Therapy and Experi-
mental Psychiatry, 41, 207e211.

Andreasen, N. C., Carpenter, W. T., Jr., Kane, J. M., Lasser, R. A., Marder, S. R., &
Weinberger, D. R. (2005). Remission in schizophrenia: proposed criteria and
rationale for consensus. American Journal of Psychiatry, 162, 441e449.

Bell, V., Halligan, P. W., & Ellis, H. D. (2006). Explaining delusions: a cognitive
perspective. Trends in Cognitive Sciences, 10, 219e226.

Birchwood, M., & Trower, P. (2006). The future of cognitive-behavioural therapy for
psychosis: not a quasi-neuroleptic. British Journal of Psychiatry, 188, 107e108.

Borm, G. F., Fransen, J., & Lemmens, W. A. (2007). A simple sample size formula for
analysis of covariance in randomized clinical trials. Journal of Clinical Epidemi-
ology, 60, 1234e1238.

Brakoulias, V., Langdon, R., Sloss, G., Coltheart, M., Meares, R., & Harris, A. (2008).
Delusions and reasoning: a study involving cognitive behavioural therapy.
Cognitive Neuropsychiatry, 13, 148e165.

Brickenkamp, R. (1978). Test d2 Aufmerksamkeits-Belastungs-test (6th ed.). Göttingen:
Hogrefe.

Briki, M., Pahin, A., Trossat, V., Hummel, M.-P., Haffen, E., Vandel, P., et al. (2008).
Evaluation of a metacognitive training in a schizophrenic outpatient’s group:
social skills and mood. Paper presented at the European College of
Neuropsychopharmacology.

Buckley, P. F., Miller, B. J., Lehrer, D. S., & Castle, D. J. (2009). Psychiatric comor-
bidities and schizophrenia. Schizophrenia Bulletin, 35, 383e402.

Byerly, M. J., Nakonezny, P. A., & Lescouflair, E. (2007). Antipsychotic medication
adherence in schizophrenia. Psychiatric Clinics of North America, 30, 437e452.

Chino, B., Nemoto, T., Fujii, C., & Mizuno, M. (2009). Subjective assessments of the
quality of life, well-being and self-efficacy in patients with schizophrenia.
Psychiatry and Clinical Neurosciences, 63, 521e528.

Drake, R., Haddock, G., Tarrier, N., Bentall, R., & Lewis, S. (2007). The psychotic
symptom rating scales (PSYRATS): their usefulness and properties in first
episode psychosis. Schizophrenia Research, 89, 119e122.

Favrod, J., Bardy-Linder, S., Pernier, S., Mouron, D., Schwyn, C., Bonsack, C., et al.
(2009). Entraînement des habiletés métacognitives avec des personnes
atteintes de schizophrénie. In J. Cottraux (Ed.), TCC et neurosciences (pp.
103e114). Issy-les-Moulineaux: Elsevier Masson SAS.

Fine, C., Gardner, M., Craigie, J., & Gold, I. (2007). Hopping, skipping or jumping to
conclusions? Clarifying the role of the JTC bias in delusions. Cognitive Neuro-
psychiatry, 12, 46e77.

Fowler, D., Garety, P., & Kuipers, E. (1995). Cognitive behaviour therapy for psychosis.
Theory and practice. Chichester: Wiley.

Freeman, D. (2007). Suspicious minds: the psychology of persecutory delusions.
Clinical Psychology Review, 27, 425e457.

Freeman, D., Garety, P. A., Fowler, D., Kuipers, E., Bebbington, P. E., & Dunn, G.
(2004). Why do people with delusions fail to choose more realistic explanations
for their experiences? An empirical investigation. Journal of Consulting and
Clinical Psychology, 72, 671e680.

Garety, P. A., Fowler, D. G., Freeman, D., Bebbington, P., Dunn, G., & Kuipers, E.
(2008). Cognitive-behavioural therapy and family intervention for relapse
prevention and symptom reduction in psychosis: randomised controlled trial.
British Journal of Psychiatry, 192, 412e423.

Garety, P. A., & Freeman, D. (1999). Cognitive approaches to delusions: a critical
review of theories and evidence. British Journal of Clinical Psychology, 38,
113e154.

Gaweda, L., Moritz, S., & Kokoszka, A. (2009). The metacognitive training for
schizophrenia patients: description of method and experiences from clinical
practice. Psychiatria Polska, 43, 683e692.

Green, M. F., Kern, R. S., & Heaton, R. K. (2004). Longitudinal studies of cognition and
functional outcome in schizophrenia: implications for MATRICS. Schizophrenia
Research, 72, 41e51.

Greenwood, K. E., Sweeney, A., Williams, S., Garety, P., Kuipers, E., Scott, J., et al.
(2010). CHoice of Outcome In Cbt for psychosEs (CHOICE): the development of
a new service user-led outcome measure of CBT for psychosis. Schizophrenia
Bulletin, 36, 126e135.

Haddock, G., McCarron, J., Tarrier, N., & Faragher, E. B. (1999). Scales to measure
dimensions of hallucinations and delusions: the psychotic symptom rating
scales (PSYRATS). Psychological Medicine, 29, 879e889.

Herrman, H., Hawthorne, G., & Thomas, R. (2002). Quality of life assessment in
people living with psychosis. Social Psychiatry and Psychiatric Epidemiology, 37,
510e518.

Karow, A., Pajonk, F. G., Reimer, J., Hirdes, F., Osterwald, C., Naber, D., et al. (2008).
The dilemma of insight into illness in schizophrenia: self- and expert-rated
insight and quality of life. European Archives of Psychiatry and Clinical Neuro-
science, 258, 152e159.

S. Moritz et al. / Behaviour Research and Therapy xxx (2010) 1e76

631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695

696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760

BRT2335_proof ■ 11 December 2010 ■ 6/7

Please cite this article in press as: Moritz, S., et al., Further evidence for the effectiveness of a metacognitive group training in schizophrenia,
Behaviour Research and Therapy (2010), doi:10.1016/j.brat.2010.11.010



Kay, S. R., Opler, L. A., & Lindenmayer, J. P. (1989). The positive and negative
syndrome scale (PANSS): rationale and standardisation. British Journal of
Psychiatry, 155(Suppl. 7), 59e67.

Kumar, D., Zia Ul Haq, M., Dubey, I., Dotiwala, K., Siddiqui, S. V., & Abhishek, P.
(2010). Effect of meta-cognitive training in the reduction of positive symptoms
in schizophrenia. European Journal of Psychotherapy & Counselling, 12, 149e158.

Lambert, M., & Naber, D. (2009). Current schizophrenia. London: Current Medicine
Group.

Leucht, S., Arbter, D., Engel, R. R., Kissling, W., & Davis, J. M. (2009). How effective
are second-generation antipsychotic drugs? A meta-analysis of placebo-
controlled trials. Molecular Psychiatry, 14, 429e447.

Leucht, S., Barnes, T. R., Kissling, W., Engel, R. R., Correll, C., & Kane, J. M. (2003).
Relapse prevention in schizophrenia with new-generation antipsychotics:
a systematic review and exploratory meta-analysis of randomized, controlled
trials. American Journal of Psychiatry, 160, 1209e1222.

Lincoln, T. M., Lüllmann, E., & Rief, W. (2007). Correlates and long-term conse-
quences of poor insight in patients with schizophrenia. A systematic review.
Schizophrenia Bulletin, 33, 1324e1342.

Lincoln, T. M., Suttner, C., & Nestoriuc, Y. (2008). Wirksamkeit kognitiver Inter-
ventionen in der Reduktion schizophrener Symptomatik. Eine Meta-Analyse.
Psychologische Rundschau, 59, 217e232.

Linder, S., Favrod, J., Pernier, S., Schwyn, C., Bonsack, C., & Pomini, V. (2008, Finland,
10e13 September 2008). Effects of a metacognitive training program with
patients suffering from schizophrenia: a pilot study.

Menon, M., Mizrahi, R., & Kapur, S. (2008). ‘Jumping to conclusions’ and delusions in
psychosis: relationship and response to treatment. Schizophrenia Research, 98,
225e231.

Mizrahi, R., Kiang, M., Mamo, D. C., Arenovich, T., Bagby, R. M., Zipursky, R. B., et al.
(2006). The selective effect of antipsychotics on the different dimensions of the
experience of psychosis in schizophrenia spectrum disorders. Schizophrenia
Research, 88, 111e118.

Moritz, S., de Boer, K., Vitzthum, F., Veckenstedt, R., Randjbar, S., Ferwerda, J., et al.
Metacognitieve training bij schizofrenie: van fundamenteel onderzoek tot
interventie [A review on metacognitive training in schizophrenia: from basic
research to intervention]. In M. v. Gaag & L. Valmaggia (Eds.), Psychose voor gz-
psychologen. Assen: Koninklijke Van Gorcum BV, in press.

Moritz, S., Ferahli, S., & Naber, D. (2004). Memory and attention performance in
psychiatric patients: lack of correspondence between clinician-rated and
patient-rated functioning with neuropsychological test results. Journal of the
International Neuropsychological Society, 10, 623e633.

Moritz, S., Peters, M. J. V., Karow, A., Deljkovic, A., Tonn, P., & Naber, D. (2009). Cure
or curse? Ambivalent attitudes towards neuroleptic medication in schizo-
phrenia and non-schizophrenia patients. Mental Illness, 1, 4e9.

Moritz, S., Veckenstedt, R., Hottenrott, B., Woodward, T. S., Randjbar, S., &
Lincoln, T. M. (2010). Different sides of the same coin? Intercorrelations of
cognitive biases in schizophrenia. Cognitive Neuropsychiatry, 15, 406e421.

Moritz, S., Vitzthum, F., Randjbar, S., Veckenstedt, R., & Woodward, T. S. (2010).
Detecting and defusing cognitive traps: metacognitive intervention in schizo-
phrenia. Current Opinion in Psychiatry, 23, 561e569.

Moritz, S., & Woodward, T. S. (2005). Jumping to conclusions in delusional and non-
delusional schizophrenic patients. British Journal of Clinical Psychology, 44,
193e207.

Moritz, S., & Woodward, T. S. (2007a). Metacognitive training for schizophrenia
patients (MCT): a pilot study on feasibility, treatment adherence, and subjective
efficacy. German Journal of Psychiatry, 10, 69e78.

Moritz, S., & Woodward, T. S. (2007b). Metacognitive training in schizophrenia:
from basic research to knowledge translation and intervention. Current Opinion
in Psychiatry, 20, 619e625.

Moritz, S., Woodward, T. S., & Burlon, M. (2005). Metacognitive skill training for
patients with schizophrenia (MCT). Manual. Hamburg: VanHam Campus.

Moritz, S., Woodward, T. S., & Metacognition Study Group. (2010). Metacognitive
training for schizophrenia (MCT). Manual (4th ed.). Hamburg: VanHam Campus.

Peralta, V., & Cuesta, M. J. (1994). Psychometric properties of the positive and negative
syndrome scale (PANSS) in schizophrenia. Psychiatry Research, 53, 31e40.

Reitan, R. M. (1992). Trail making test. Manual for administration and scoring. South
Tucson, Arizona: Reitan Neuropsychology Laboratory.

Ross, K., Freeman, D., Dunn, G., & Garety, P. A randomized experimental investi-
gation of reasoning training for people with delusions. Schizophrenia Bulletin,
in press.

Santor, D. A., Ascher-Svanum, H., Lindenmayer, J. P., & Obenchain, R. L. (2007). Item
response analysis of the positive and negative syndrome scale. BMC Psychiatry,
7, 66.

Shafran, R., Clark, D. M., Fairburn, C. G., Arntz, A., Barlow, D. H., Ehlers, A., et al.
(2009). Mind the gap: improving the dissemination of CBT. Behaviour Research
and Therapy, 47, 902e909.

Speechley, W. J., Whitman, J. C., & Woodward, T. S. (2010). The contribution of
hypersalience to the “jumping to conclusions” bias associated with delusions in
schizophrenia. Journal of Psychiatry and Neuroscience, 35, 7e17.

van der Gaag, M. (2006). A neuropsychiatric model of biological and psychological
processes in the remission of delusions and auditory hallucinations. Schizo-
phrenia Bulletin, 32(Suppl. 1), 113e122.

van der Gaag, M., Hoffman, T., Remijsen, M., Hijman, R., de Haan, L., vanMeijel, B., et al.
(2006). Thefive-factormodel of the positive and negative syndrome scale II: a ten-
fold cross-validation of a revised model. Schizophrenia Research, 85, 280e287.

Vickers, A. J., & Altman, D. G. (2001). Statistics notes: analysing controlled trials with
baseline and follow up measurements. British Medical Journal, 323, 1123e1124.

Voruganti, L. P., Baker, L. K., & Awad, A. G. (2008). New generation antipsychotic
drugs and compliance behaviour. Current Opinion in Psychiatry, 21, 133e139.

Wilson, B., Cockburn, J., Baddeley, A., & Hiorns, R. (1989). The development and
validation of a test battery for detecting and monitoring everyday memory
problems. Journal of Clinical and Experimental Neuropsychology, 11, 855e870.

Wilson, B. A., Cockburn, J., & Baddeley, A. D. (1985). The Rivermead behavioural
memory test. Bury St Edmunds: Thames Valley Test Company.

Woodward, T. S., Munz, M., Leclerc, C., & Lecomte, T. (2009). Change in delusions is
associated with change in “jumping to conclusions”. Psychiatry Research, 170,
124e127.

World Health Organization. (2004). The World Health Organization quality of life
(WHOQOL) - BREF. Geneva, Switzerland: World Health Organization.

Wykes, T., Steel, C., Everitt, B., & Tarrier, N. (2008). Cognitive behavior therapy for
schizophrenia: effect sizes, clinical models, and methodological rigor. Schizo-
phrenia Bulletin, 34, 523e537.

Zimmermann, G., Favrod, J., Trieu, V. H., & Pomini, V. (2005). The effect of cognitive
behavioral treatment on the positive symptoms of schizophrenia spectrum
disorders: a meta-analysis. Schizophrenia Research, 77, 1e9.

S. Moritz et al. / Behaviour Research and Therapy xxx (2010) 1e7 7

761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802

803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844

BRT2335_proof ■ 11 December 2010 ■ 7/7

Please cite this article in press as: Moritz, S., et al., Further evidence for the effectiveness of a metacognitive group training in schizophrenia,
Behaviour Research and Therapy (2010), doi:10.1016/j.brat.2010.11.010




