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Metacognitive training (MCT) is a new, widely used inter-
vention for psychosis. The present meta-analysis examines
the efficacy of MCT in schizophrenia. Fifteen studies com-
paring effects of MCT on positive symptoms, delusions or
acceptance of MCT with a control group were included in
this meta-analysis. These studies comprised a total of 408
patients in the MCT condition and 399 in the control condi-
tion. The moderating effects of masking of outcome assess-
ment, randomization, incomplete outcome data, use of an
active control intervention, and individual vs group MCT
were investigated. Possible effects of sensitivity analyses
and publication bias were also examined. The results show
a significant overall effect of MCT for positive symptoms
(g = —0.34, 95% CI [-0.53, —0.15]), delusions (g = —0.41,
95% CI [-0.74, —0.07]) and acceptance of the intervention
(g = —0.84, 95% CI [-1.37, —0.31]). Using only studies
being at low risk for bias regarding randomization, masking
and incomplete outcome data reduced effect sizes for posi-
tive symptoms and delusions (g = —0.28, 95% CI [-0.50,
—0.06] and g = —0.18, 95% CI [-0.43, 0.06]), respectively.
This meta-analysis demonstrates that MCT exerts a small
to moderate effect on delusions and positive symptoms and
a large effect on acceptance of the intervention. The effect
on delusions is reduced, but remains significant when poten-
tial biases are considered.
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Introduction

Delusions are key symptoms of schizophrenia that
are often accompanied by distress, and may result in

hazardous decisions including assaulting others or sui-
cide.! Several studies have shown that delusions arise
from cognitive biases>”’ that consist of distortions in the
collection, appraisal and processing of information (eg,
jumping to conclusions [JTC], overconfidence in errors).
Several psychological interventions have been devel-
oped in order to reduce the symptoms of schizophrenia,
with recent meta-analyses showing small to moderate
effect-sizes for cognitive-behavioral therapy, cognitive
remediation, and psychoeducation.® !> Metacognitive
training (MCT) is a novel intervention for patients with
schizophrenia that has been developed by Moritz and
colleagues.!® This program blends elements of psycho-
education, cognitive remediation, and cognitive-behav-
ioral therapy. In contrast to cognitive-behavioral therapy,
MCT first addresses cognitive biases before approaching
the core symptoms. It aims to “straighten” the cognitive
biases associated with delusions, particularly JTC,!*!
problems with taking the perspective of others and defi-
cits in social cognition.'® Furthermore, MCT also tries to
foster self-esteem, as people diagnosed with schizophre-
nia have low self-esteem compared to healthy controls.!”
The initial version of MCT consists of a manualized
group training and contains interventions addressing attri-
butional style, JTC, problems taking perspectives of others,
change of beliefs, low self-esteem and exercises to improve
memory and to foster correction of beliefs.'> The modules
can be downloaded free of charge from via the following
website: http://www.uke.de/mct. A summary of the different
modules of MCT is presented in supplementary material
S1. Individual MCT (MCT+) is a variant of MCT designed
for use in a one to one setting. Important add-ons to group
MCT are the generation of an individual illness model and
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recovery plan and an additional focus on negative symp-
toms. In addition it is possible to focus more on individual
participants’ symptoms than in the group MCT. MCT+
may be particularly useful for severely ill patients who have
difficulties taking part in group MCT. Finally, all modules
of MCT follow the same structure and combine theoretical
explanations with practical elements. This provides the pro-
gram with substantial unity and coherence, making MCT
particularly suitable for meta-analytic reviews.

The efficacy of MCT in patients with schizophrenia
spectrum disorder was summarized in a narrative review'®
and investigated in 2 meta-analyses.'>?’ Both meta-anal-
yses were however limited either by insufficient statistical
power (the meta-analysis by Jiang et al'® included only 4
studies measuring positive symptoms and delusions) or by
statistical flaws, particularly with respect to the selective
exclusion of positive studies.”! The meta-analysis by van
Oosterhout et al?* excluded 3 positive studies as a result
of using excessively conservative exclusion criteria, par-
ticularly when considering the small number of available
studies: 2 studies?*** were excluded given that pre- and
post-measures were not available, although the pre-post
difference was reported in the article and although sta-
tistical methods exist to determine effect size in such
cases?*; one study” was excluded because scores of par-
tial subscales (and not of the global scale) were reported,
although the complete data were available by contacting
the authors of the study. Therefore in the meta-analysis
presented here, more suitable inclusion criteria were used
to investigate the effect of MCT on positive symptoms
and delusions. Given that the level of active engagement
differs significantly between those patients with schizo-
phrenia who dropout of cognitive-behavioral therapy
and those who finish the therapy,* acceptance of MCT
and of control interventions were compared as higher
acceptance of a therapy might foster higher adherence.

It was hypothesized that patients undergoing MCT
would display a reduction in positive symptoms and fewer
delusions compared to participants in control groups at
the end of therapy. Additionally, it was hypothesized that
acceptance of MCT was higher than acceptance of con-
trol interventions.

Method

Inclusion and Exclusion Criteria

Studies were included in the meta-analysis, if (1) par-
ticipants had a diagnosis of a schizophrenia spectrum
disorder according to DSM-IV-TR criteria®’; (2) the inter-
vention group received MCT; (3) a control condition was
included; and (4) at least one of the relevant outcomes
was measured. Studies evaluating group and individual
MCT were considered.

Studies that provided other elements of psychological
interventions for the experimental group in addition to
MCT were excluded, particularly Reasoning Training®®
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and combinations of Social Cognition and Interaction
Training (SCIT) and MCT,” as these studies can not
differentiate between effects stemming from MCT and
those stemming from the addition of other psychological
interventions.

Outcomes

Positive Symptoms. As a measure of positive symp-
toms the positive subscale of the Positive and Negative
Syndrome Scale (PANSS)* was used. One study?! calcu-
lating the positive subscale of the PANSS with slightly dif-
ferent items than in the original version was also included.
For another study® that used multiple algorithms for
the positive subscale of the PANSS, one algorithm was
chosen by a person not involved in this meta-analysis
drawing numbers, with the result being that the algo-
rithm from Knorring®> was used for this meta-analysis.
In contrast, the total score of the Psychotic Symptom
Rating Scales (PSYRATS)* was not used as a measure
of positive symptoms, because some studies showed that
the PSYRATS is not strongly correlated with the positive
subscale of the PANSS, such that these instruments may
tap into different concepts.?*3

Delusions. The sum of the delusions subscale of the
PSYRATS was used as a measure for delusions. As an
alternative, the Peters et al Delusion Inventory (PDI-
21)* was used in one study. Not used was the Brown
Assessment of Beliefs Scale (BABS)?” because it focuses
more on insight in delusions and is therefore not directly
comparable to the PSYRATS and PDI-21.%

Subjective Acceptance of the Intervention. Subjective
acceptance of the intervention was measured with the
10-item acceptance questionnaire® or similar shorter ver-
sions thereof. Answers could be given on a 5-point Likert
scale from 1 (fully disagree) to 5 (fully agree). The standard
deviations of the means in individual studies only report-
ing means and standard deviations for the individual
items were calculated using the formula from Borenstein®
and imputing the correlations between items in the study
by Moritz et al.*! For all calculations pertaining to accep-
tance, calculated effect sizes of individual studies were
recoded, so the direction of effects was the same as for
delusions and positive symptoms with lower values indi-
cating an advantage for the group receiving MCT.

For all outcomes only the post measurements were
considered for this meta-analysis. Follow-up measure-
ments were not considered as these were only available for
a few studies that also used different interval until follow-
up so that results were not comparable.

Identification of Studies

Studies about MCT for schizophrenia were searched by
C.E. in the following data bases from 2007 until June 2,
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2015: PsycINFO, PUBMED, Embase, and the Cochrane
central register of controlled trials. 2007 was chosen as a
start date as the first study on MCT was published in this
year. The search in these data bases was conducted using
the following terms which had to be part of the title or
keywords: (delusion* or psychosis or psychotic or schizo-
phren*) and (metacogn*® or reason* or cognitive bias*)
and (training or therap™ or intervention). Studies in any
language were considered, although all studies included in
this meta-analysis were published in English. Additionally,
the reference lists of all identified studies were searched for
further studies. Prof. Dr Steffen Moritz, one of the devel-
opers of MCT, was also consulted for identifying relevant
studies. The systematic review was executed according to
the PRISMA standard, including evaluation of bias (con-
founding, overlapping data, publication bias).*

Data Collection and Analysis

Control of Potential Biases. Data from studies was
coded independently by the 2 authors of the article using
a coding protocol.

Randomized Group Allocation To control for potential
effects of nonrandomized group, allocation studies that
stated that participants were nonrandomly allocated to
experimental groups were considered to be at a high risk
for bias. Additionally, studies that did not explicitly state
that participants were randomly allocated to groups were
considered as being at a high risk for bias. It was assumed
that study authors would have mentioned randomized
group allocation, if they had employed it. Studies stat-
ing that they randomly assigned participants to different
groups were considered to be at a low risk for bias with
regard to randomized group allocation.

Masking Studies that used interviewers for assessing
outcomes, who were not informed about group allocation
of the questioned participants, were considered as being
at a low risk for bias. Studies using interviewers who knew
about group allocation of the tested participants were
considered as being at a high risk for bias. Studies mak-
ing no statement about masking were also considered as
having a high risk for bias, as it was assumed that study
authors would have provided information about masking
if they had employed it. Furthermore, data that was only
assessed by self-report of the participants was considered
to have a high risk for bias.

Incomplete Outcome Data Similar to the approach used in
the meta-analysis about cognitive-behavioral therapy,® studies
with dropout rates of more than 20% that used no intent-to-
treat approach were considered to be at a high risk for bias.

Effect Size Measures. Effect sizes were calculated using
the standardized mean difference Hegdes’ g with Review
Manager 5.

Dealing With Missing Data 1f variables, necessary for
effect size calculations, could not be taken directly from
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studies responsible authors were contacted in keeping
with Cochrane guidelines (Chapter 7).** In cases where
only the standard deviation of posttest scores was miss-
ing the standard deviation from the pretest was imputed.
In studies that reported mean change scores instead of
mean posttest scores, the change scores were used as an
estimate for the effect size.”* Change scores were recoded
to ensure that the direction of the effect was similar to
studies using the posttest mean for the calculation of
effect sizes. The required standard deviations of the
change scores were calculated with the formula provided
by Lipsey and Wilson.* Moritz et al*' calculated a mean
correlation of r = .768 between pretest and posttest scores
of the PANSS positive subscale in their study investigat-
ing the efficacy of MCT. This correlation was imputed
for calculations of missing standard deviations of change
scores. In one study,”? only change scores of single items
of the delusion subscale of the PSYRATS were reported.
The change scores were summed and used as an estimate
for the effect size according to the method put forward by
Lipsey and Wilson.* The sum of change scores of single
items was recoded to ensure the direction of the effect was
similar to studies using the posttest mean for calculation
of effect sizes. In one study,* only 2 of 3 items used to
assess acceptance were reported. As mean and standard
deviation for the missing item could not be estimated, the
acceptance scale in this study was calculated considering
just the 2 items for which means and standard deviations
were reported.

To assess heterogeneity of effects values for I? with
confidence intervals, Tt with confidence intervals and
O-statistics with significance tests were calculated using
R metafor. Publication bias was examined using fun-
nel plots for all relevant outcomes. Missing studies were
imputed using trim and fill procedures as proposed by
Duval and Tweedie** using R metafor. Random effect
models were used for the analysis of all outcome mea-
sures as the studies included in this meta-analysis were
heterogeneous. As differences between groups at baseline
can skew the estimate of the posttest effect size, effect
sizes for pretest scores were computed for both delusions
and positive symptoms.

Subgroup Analysis and Analysis of Heterogeneity. Effect
of an Active Control Intervention The aim was to inves-
tigate how the use of an active psychological control
intervention influenced the effect sizes. Each psycho-
logical intervention that exceeds contacts with provid-
ers of treatment typically provided in treatment as usual
settings was defined as an active control intervention.
QO-statistics with significance tests were used to test for
subgroup differences.

Effect of Group vs Individual Training It was examined
whether effects of MCT differed depending on the set-
ting, ie, group or individual therapy. Q-statistics with sig-
nificance tests were used to test for subgroup differences.



Sensitivity Analyses. Sensitivity analyses were per-
formed for all outcomes to determine whether the results
were driven mainly by single studies. Heterogeneity of the
remaining studies was assessed with I? with confidence
intervals, T with confidence intervals and Q-statistics with
significance tests. These were calculated using R metafor.

Results
Description of Studies

The search in data bases produced 158 articles, another 6
articles were identified by checking reference lists of con-
sidered studies. In addition, one study*’ was considered
that had come to the attention of Prof. Steffen Moritz,
one of the developers of MCT. After removing duplicates,
89 studies were screened for title or abstract for fulfilling
inclusion criteria. Then, 28 studies were screened on full
text basis; 13 studies were excluded on the basis of the full
text. Finally, 15 studies were included in the meta-analysis
(see figure 1 for a flow chart of the selection process).

One study*® was excluded on the grounds that both groups
received MCT. One study” was excluded, because the inter-
vention group received social cognition training in addition
to MCT. One study®® was excluded, because delusions were
measured by self-rated conviction and no other outcome rel-
evant for this meta-analysis was measured. One study® was
excluded because acceptance was only assessed for the group
receiving MCT and no other relevant outcome was reported.
An overview over all included studies is given in table 1.

Effect Sizes

Positive Symptoms.  The effect size for 11 studies on pos-
itive symptoms was g = —0.34, 95% CI [-0.53, —0.15], P
< .01 (negative sign favors MCT, see figure 2). The stud-
ies were homogeneous with O = 10.28, P = .42, P = 2.68,
95% CI[0.00, 68.70] and T = 0.05, 95% CI [0.00, 0.48].

Delusions. The effect size for 11 studies on delusions was
g=-0.41,95% CI[-0.74, —0.07], P = .02 (figure 3). The stud-
ies were heterogeneous with Q = 40.49, P < .01, P> = 75.30,
95% CI [49.13, 92.85] and T = 0.48, 95% CI1[0.27, 0.99].

Acceptance of MCT. The effect size for 5 studies on
acceptance of the intervention was g = —0.84, 95% CI
[-1.37, —0.31], P < .01 (figure 4). The studies were het-
erogeneous with Q = 16.50, P < .01, > = 75.75, 95% CI
[33.36,97.33] and T = 0.52, 95% CI [0.21, 1.77].

Analysis of Potential Biases

Risk of Bias. No significant difference in effect sizes
were observed between studies with high vs low risk of
bias with respect to randomization, masking and com-
pleteness of outcome data (supplementary material S2).

Sensitivity  Analyses. Removing individual studies
from the meta-analysis of positive symptoms made little
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difference to the findings (all gs between —0.29 to —0.44
with Ps <.01). Removing the study from Erawati et al** in
the meta-analysis of delusions considerably reduced the
effect sizeto g =—-0.25,95% CI[-0.51,0.00], P =.05, which
remained significant. This also considerably reduced
heterogeneity in the remaining studies with Q = 19.07,
P =.02, P=52280,95% CI [17.74, 87.31] and 7 = 0.29,
95% CI [0.01, 0.71]. A similar result was obtained if the
So et al*’ study was removed from the meta-analysis of
delusions with g = —0.33, 95% CI [-0.65, 0.00], P = .05.
In contrast, if the study by van Oosterhout et al*® was
removed the effect size increased to g = —0.49, 95% CI
[-0.81, —0.16], P < .01 and heterogeneity of the remain-
ing studies dropped to Q = 26.76, P < .01, I = 66.37, 95%
CI [31.98, 91.67] and t = 0.42, 95% CI [0.21, 1.00]. The
effect size of acceptance of the intervention changed only
slightly if individual studies were removed (all gs between
—0.61 to —1.01with Ps <.01).

Analysis of Baseline Differences Between Groups. The
effect size of pretest scores for positive symptoms was
g = 0.01, 95% CI [-0.28, 0.30]. The effect size of pretest
scores for delusions was g = 0.13, 95% CI [—0.03, 0.29],
indicating that participants in the control groups had
slightly less delusions than participants in the groups
about to get MCT, although this effect was not significant.

Influence of the Use of an Active Control
Intervention. Effect sizes did not differ significantly
according to the presence or absence of an active control
group (supplementary material S3).

Difference Between Group and Individual MCT  Effect
sizes were higher in studies using Individual than Group
MCT but differences were not significant (all Ps > .09;
supplementary material S4).

Publication Bias. Funnel plots for positive symptoms,
delusions and acceptance of the intervention are pre-
sented in supplementary figures S5, S6 and S7, respec-
tively. Using trim and fill procedures 2 studies were
imputed in the meta-analysis of positive symptoms. If
the asymmetry is due to publication bias, our analyses
suggest that the true effect size on positive symptoms is
g = —0.29, 95% CI [-0.50, —0.07], P = .01. Using trim
and fill procedures no studies were imputed in the meta-
analysis on delusions or acceptance of the intervention.

Discussion

This meta-analysis showed a significant small to medium
effect of MCT on positive symptoms. Studies were some-
what more homogeneous, thus allowing generalization of
the findings. Results are thus in accordance with a previ-
ous meta-analysis' which also found a significant effect of
MCT on positive symptoms, but considered fewer studies.
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search (n = 158)

Embase (7 = 60), Cochrane central
register of controlled trials (n = 14)

Studies identified by through data base

PsycINFO (1 = 45), PUBMED (1 =39)

Studies identified
through other
sources

Identified
through search of

}

Studies after duplicates
removed (n = 89)

Full-text checked to assess
eligibilty
(n=28)

v

Studies included in
meta-analysis
(n=15)

Fig. 1. Flow chart of study selection. Adapted from, Moher et al.*> n

A second meta-analysis® showed a slightly smaller and
nonsignificant effect of MCT on positive symptoms, but
this study had used different inclusion criteria, excluding
studies that did not provide complete outcome data for
both pretest and posttest. Likewise, there was also a small
to medium effect on delusions. The studies were heteroge-
neous, making it more difficult to generalize the findings.
Effects were larger than in the second meta-analysis,”
again reflecting differences in inclusion criteria. There
was a large effect for acceptance of MCT, indicating that
acceptance of MCT was considerably better than the
acceptance of control interventions. This is noteworthy
in view of high rates of nonadherence in patients with
schizophrenia for both pharmacological and psychologi-
cal interventions.’®>2 However, as 3 out of the 5 stud-
ies used to compare acceptance of the intervention used
CogPack™ as the control intervention, the finding that
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reference lists (z = 6)
Identified through
hint of the developer
of MCT (n=1)

Excluded on abstract
basis

No MCT used
(n=31)
No control group
(n=16)
No empirical study
(n=14)

Excluded studies on full-text
basis (n=13)

Repeated report of data (n =5)
MCT mixed with other
intervention (n = 2)

No MCT used (n = 2)

No empirical study (n = 2)
Control group also gets
MCT (n=1)

No relevant outcome
measured (z=1)

= number of studies.

MCT is better accepted than control interventions seems
to be true for the comparison with CogPack, but must
still be put to test for other psychological interventions.
Heterogeneity of the included studies makes it difficult to
generalize the findings.

Influences of Potential Biases

Influences on Effect Sizes for Positive Symptoms.
Sensitivity analyses as well as analyses examining a pos-
sible publication bias suggest robust findings with applies
to both studies using active and passive control interven-
tions. If nonrandomized group allocation, non-masked
outcome assessment and incomplete outcome data were
accounted for simultaneously, there was a larger effect on
positive symptoms for studies being at high risk of bias
than for studies being at low risk of bias. Yet, the small to
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Meta-analysis on Metacognitive Training

MCT Control N
Study M sSD n M SD n Weight Hedges ga_nd 95% CI Hedges g and 95% CI
So02015 13.64 457 14 18.65 527 17 6.2% -0.98 [-1.74,-0.23]
Kumar 2010 17.87 8.58 8 27.25 1061 8 3.2% -0.92[-1.97,0.13]
Moritz, Veckenstedt 2011 6 262 24 8.46 453 24  10.3% -0.65[-1.24, -0.07]
Briki 2014 17.88 523 25 21.04 534 25 10.9% -0.59 [-1.16, -0.02] -
Favrod 2014 15.25 514 24 17.89 555 24 10.6% -0.49[-1.06, 0.09] -
Naughton 2012 135 4.4 11 15.30 54 8 4.2% -0.36 [-1.28, 0.56] ——
Aghotor 2010 -4.5 7.05 14 -2.6 6.02 12 5.9% -0.28 [-1.05, 0.50] —_— T
Kuokkanen 2014 9.3 302 10 9.8 312 10 4.6% -0.16 [1.03,0.72] —
Moritz 2013 12.24 678 72 12.88 6.17 63 293%  -0.10[-0.44,0.24] ——
Moritz, Kerstan 2011 8.17 266 18 8.28 491 18 8.2% -0.03[-0.68, 0.63] R E—
Balzan 2014 12 314 14 11.85 214 14 6.4% 0.05-0.69, 0.80] [
Total (95% CI) 234 223 100.0% -0.34 [-0.53, -0.15] <

-2 -1 0 1 7

Favours MCT Favours control

Fig. 2. Forest plot of studies in the meta-analysis of positive symptoms. Effect sizes of metacognitive training (MCT) on positive
symptoms.

MCT Control
Study M 5D n M SD n  Weight Hegdes gand 95% Cl Hegdes g and 95% Cl
Erawati 2014 -6.16  3.07 26 -0.37 3483 26 8.7% S1F2F237 108 ————
So 2015 893 476 14 16.35 4518 17 T.8% -1.33[2.12,-0.54]
Favrod 2014 11.08 504 24 1346 344 24 9.3% -0.84 [1.12,0.04] —
Maritz, Weckenstedt 2011 5.54 8.4 24 874 TAT 24 9.4% -0.48 [-1.04, 0.08] E—
Gaweda 2014 4.66 4.8 23 B35 4494 21 9.2% -0.35 [-0.94, 0.25] —
Kuokkanen 2014 7 as52 10 a5 5.8 10 6.8% -0.25[-1.13, 0.63] I E—
Moritz 2013 471 B.46 72 B21 T.05 63 11.4% -0.22 [-0.56,0.13] T
Briki 2014 a8 784 28 10 6.0 25 9.58% -017 [0.72,0.38] ——— —
Maritz, Kerstan 2011 301 466 18 386 6.2 18 8.7% -0.09[-0.75, 0.56] —_—T
Balzan 2014 6557 4564 14 6064 36.81 14 T.A% 012 [-0.63, 0.86] I —
Wan Oosterhout 2014 11.9 5.4 75 104 5.9 79 11.6% 0.25 [-0.06, 0.57] T
Total (95% CI) 325 321 100.0% -0.41[-0.74, -0.07] e

2 R 0 1 2
Favours MCT Favours control

Fig. 3. Forest plot of studies in the meta-analysis of delusions. Effect sizes of metacognitive training (MCT) on delusions.

MCT Control
Study M 5D n M SD n  Weight Hedges' g and 95% ClI Hedges' g and 95% Cl
Moritz, Yeckenstedt 2011 -3.68 0.1 24 -312 0.4 24 191% -1.71[-2.38,-1.05] -
Maritz 2007 -3.88 0.1 20 -3.25 0.28 20 18.7% -1.34 [-2.03, -0.65] e —
Aghotor 2010 -3.79 057 13 -3.44 063 10 16.1% -0.57 [-1.41, 0.28] e
Moritz 2013 -3.47 022 T2 -333 035 B3 24.9% -0.49,[-0.83,-0.14] —
Briki 2014 -4.2 057 25 -4.05 062 25 21.2% -0.25 [-0.80, 0.31] 1
Total (95% CI) 154 142 100.0% -0.84 [1.37, -0.31] -

-2 R 0 1 2
Favours MCT Favours control

Fig. 4. Forest plot of studies in the meta-analysis of acceptance of the intervention. Effect sizes of acceptance of the intervention.

attenuating one’s level of confidence in the light of incom-
plete or ambiguous evidence. Newer versions of the MCT
have added this feature as a core element of MCT. No pub-
lication bias was evident for the meta-analysis of delusions.

The reason for this might be that this study used a different
scale than the other studies for assessing acceptance and only
2 items (originally 3 items, but only 2 items were reported),
whereas the other studies used 10 items. The items used were
also formulated differently than in the other studies. Thus it

Influences on Effect Sizes for Acceptance of the  may be difficult to compare the value for acceptance in this

Intervention. The findings were robust to sensitivity analy-
ses. One study* that was considered to be at high risk of bias
considering randomized group allocation and missing out-
come data showed a considerably smaller effect on acceptance
than the studies being classified as being at low risk of bias.

study with the other studies. No publication bias was evident
for the meta-analysis of acceptance of the intervention.

Special  Issues of Individual Studies. One study*
included in this meta-analysis reported lower posttest
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scores on positive symptoms for the control group than
for the MCT group. It also reported lower posttest scores
of delusions for the control group. This was due to signif-
icant pretest group differences favoring the control group
with regard to both positive symptoms and delusions.

Differences Between Individual and Group MCT

Effect sizes for individual MCT were considerably larger
than effect sizes for group MCT for all outcome mea-
sures. Still it needs to be considered that except for one
study™ that investigated a version of MCT that combined
group and individual sessions, all studies investigating
individual MCT either used nonrandomized group allo-
cation and non-masked assessment of outcomes, or were
at high risk for bias regarding incomplete outcome data.
So one cannot be sure whether the larger effects of indi-
vidual MCT really indicate an advantage of individual
MCT over group MCT or were simply due to lower study
quality of studies investigating individual MCT.

Limitations

One limitation of this meta-analysis is that it sometimes
used different types of outcome data for calculating effect
sizes. While most studies reported means and standard
deviations for posttest values, one study® reported only
change scores from pretest to posttest with the corre-
sponding standard deviations. One study* also reported
change scores only and failed to report standard devia-
tions of change scores, making it necessary to impute
pretest standard deviations. Pretest standard deviations
had also to be imputed in another study.’' These incon-
sistent outcome measures might have influenced the
effect size calculations. As studies investigating individ-
ual MCT were of lower methodological quality (except
one study®), it cannot be determined if larger effects
for individual MCT were the result of a decreased of
methodological rigor. Therefore more high-quality stud-
ies investigating individual MCT should be conducted.
Significance tests for subgroup analyses and tests for dif-
ferences between subgroups had low power because the
number of studies was relatively small and so the number
of studies in subgroups was even smaller. Therefore it is
hard to interpret tests of significance for subgroups.

In addition to these methodological limitations, these
results are limited by few investigations into long-term
effects of MCT. Due to the small number of studies
reporting follow-up assessments, a meta-analysis of these
data was not possible, but these 2 studies found signifi-
cant positive results for both delusions and positive symp-
toms in patients reassessed 6 to 36 months after the end
of MCT.’* Finally, over and above the significant effect
of MCT on positive symptoms, its clinical relevance in
terms of both daily life and social functioning has not
been assessed to date, and future studies should include
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measures of global functioning and social cognition to
better document these points.

Conclusions

The present meta-analysis showed small to moderate
effect sizes for MCT on delusions and positive symptoms
of schizophrenia. These were in similar range as those
reported with cognitive-behavioral therapy of positive
symptoms for schizophrenia.®*'> Acceptance of MCT
was also high, and altogether, this evidence supports the
dissemination of MCT in routine care. Clinicians should
however be aware that individual MCT may be more
effective than group MCT for patients with severe delu-
sions, given the results of one study® that did not found
significant effects of group MCT on samples including
severely delusional patients. Cognitive-behavioral ther-
apy also represents a validated therapeutic option for
patients with medication-resistant psychotic symptoms.'?
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Supplementary material is available at http://schizophre-
niabulletin.oxfordjournals.org.
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