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

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

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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moderately to severely
deluded patients

Notes
Delusion: P =.12  Study included only

Significance
Positive: P = .45
Positive: P = .01
Delusion: P = .01

—4.06¢,

0.064
Delusion: 0.25 [-0.06, 0.57]

Delusion: —1.33 [-2.12, —0.54]

Positive: —0.36 [—1.28, 0.56]
Positive: —0.98 [-1.74, —0.23]

Effect Sizes [CI]
Acceptance: M

SD

Dropout®
29.6

16.9

but ITT
approach

RCT Masking
no
yes
yes

no
yes
yes

Mesurement®
Baseline, after
6 months
Baseline,
after 4 weeks
Baseline,

after 8 weeks

11,

n=23,vs TAU: n =21

MCT (group): n =175,

in individual setting):
vs TAU: n =179

vs wait list control:
MCT (short version,
modules 2,3,5, and 7

MCT (group): n

Sample?

Note: n, number of participants; TAU, treatment as usual; RCT, randomized controlled trial; ITT, intention to treat; MCT, metacognitive training; PANSS, Positive and

Negative Syndrome Scale; PDI-21, Peters et al Delusion Inventory.
2Given values are the number of participants at the start of the study.

®Only measurements relevant for this meta-analysis are stated.

“Values are given in percent.
dDescriptive results of acceptance for MCT group.

Table 1. Continued
Author and

Year

Naughton

etal, 2012

So et al,

2015

Oosterhout

et al, 2014

Van
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medium effect on positive symptoms remained significant
even for those studies being at low risk of bias, indicating
that differences in methodological rigor were responsible
for some, but not all of the effects.

Influences on Effect Sizes for Delusions. When random-
ized group allocation, masked assessment of outcomes
and missing outcome data were considered simulta-
neously, the effect on delusions differed considerably
between studies being at low risk for bias and studies
being at high risk for bias, indicating that differences
in methodological rigor were partly responsible for the
effect. Yet, there was still a nonsignificant effect on delu-
sions when only studies being at low risk for bias were
considered. The nonsignificant findings for studies being
at low risk of bias were mainly driven by one study. It
remains unclear if the nonsignificant findings for studies
being at low risk for bias indicate that there was no effect
above chance or if the results just remained insignificant
due to low power, often a problem in subgroup analyses
when there are few studies per subgroup.

There was considerable difference between studies using
an active control intervention and studies using treatment as
usual or a waiting group, indicating that some of the effects
on delusions were due to lack of appropriate control inter-
ventions. However, even for the subgroup using active control
interventions, there was a significant small effect on delusions,
so some, but not all of the effect size on delusions can be attrib-
uted to differences regarding the control interventions used.

Sensitivity analyses showed that omitting individual
studies changed the results considerably in some cases.
If the study by Erawati et al*> was removed the effect
size decreased. This study showed a very large effect of
MCT on delusions. But effect size calculations could not
be carried out using the original data, so change scores
for individual items of the PSYRATS delusion subscale
were summed up and used as the mean score of the post-
test. Furthermore, neither standard deviations of change
scores nor standard deviations of posttest scores were
provided, so standard deviations from pretest scores had
to be imputed. This might have led to an overestimation
of the actual effect in this study. Removing the study by
So et al*” also reduced the effect size considerably.

On the other hand, removing the study by van
Oosterhout et al*® increased the effect size on delusions.
It was one of 2 studies reporting lower posttest values of
delusions for patients in the control condition than for
patients in the condition receiving MCT. It was a high-
quality study. However, patients with severe delusions were
included, whereas the other studies in this meta-analysis
tended to exclude severely deluded patients for the group
intervention. It is possible that patients in this study* were
too disorganized or not attentive enough due to concurrent
positive symptoms, which might explain the negative effect
on delusions in this study. In addition, an earlier version of
MCT was used, which failed to stress the importance of
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MCT Control ’
Study M SD n M SD n  Weight Hedges gand 95%Cl Hedges g and 95% CI
S0 2015 13.64 457 14 18.65 527 17 6.2%  -098[-174,-0.23]
Kumar 2010 17.87 8658 8 2726 1061 8 32%  -0.92[-1.97,0.13]
Moritz, Veckenstedt 2011 6 262 24 8.46 453 24 103%  -0.65[-1.24,-0.07)
Briki 2014 17.88 523 25 2104 534 25 109%  -059[-1.16,-0.02] .
Favrod 2014 1525 514 24 17.89 565 24 106%  -0.49[-1.06,0.09] T
Naughton 2012 135 44 11 15.30 54 8  42% -0.36 [-1.28, 0.56] —
Aghotor 2010 -4.5 705 14 -2.6 602 12 59% -0.28 [-1.05, 0.50] —
Kuokkanen 2014 9.3 302 10 9.8 312 10 46% -0.16[-1.03, 0.72] —_—
Moritz 2013 12.24 678 72 12.88 617 63 29.3%  -0.10[-0.44,0.24] —
Moritz, Kerstan 2011 817 266 18 8.28 491 18 62% -0.031-0.68, 0.63] _—
Balzan 2014 12 314 14 11.85 214 14 64% 0.05 [-0.69, 0.80] I N
Total (95% Cl) 234 223 100.0%  -0.34[-0.53,-0.15] <

2

-t

-1
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 SD n M SD n Weight Hegdes gand 95% Cl Hegdes g and 95% CI
Erawati 2014 -6.16 3.07 26 -0.37 353 26 B.7% -1.72[237,-108) ———
S02015 893 576 14 1635 518 17 7.65% -1.33[212,-0.54)
Favrod 2014 11.08 505 24 1346 3.44 24 9.3% -0.54 [11.12,0.04] E— |
Moritz, Veckenstedt 2011 554 55 24 BT4 TAT 24 9.4% -0.48 [-1.05, 0.09] —
Gaweda 2015 466 48 23 638 494 21 9.2% -0.35 [0.94, 0.25] —
Kuokkanen 2014 7 552 10 8.5 5.8 10  6.8% -0.25[1.13,0.63] B
Moritz 2013 471 6.46 72 B.21 T.05 B3 11.4% -0.22 [[10.56,0.12] e
Briki 2014 88 789 25 10 6.0 25  945% -0.17 [[0.72,0.39] I
Moritz, Kerstan 2011 301 466 18 356 B.2 18 8.7% -0.09[-0.75, 0.56] —_—
Balzan 2014 B65.57 4564 14 60.64 36.81 14 7.9% 0.12[-0.63, 0.86] S Re—
Van Oosterhout 2014 11.9 59 75 104 59 79 11.6% 0.25 [[0.0B, 0.57] T
Total (95% CI) 325 321 100.0% -0.41[-0.74, -0.07] Eas
-2 A 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 SD n M SD n Weight Hedges' g and 95% CI Hedges' g and 95% CI
Moritz, Veckenstedt 2011 -3.68 0.1 24 -312 0.4 24 191% -1.71[-2.38,-1.05] -
Moritz 2007 -3.58 0.1 20 -3.25 0.28 20 18.7% -1.34 [-2.03, -0.65] e
Aghotor 2010 -3.79 0457 13 -3.44 063 10 161% -0.57 [-1.41,0.28] e
Moritz 2013 -3.47 022 72 -333 035 B3 249% -0.49, [-0.83,-0.14] —
Briki 2014 -4.2 057 25 -405 062 25 21.2% -0.25 [-0.80, 0.31] I
Total (95% CI) 154 142 100.0% 0.84 [1.37, 0.31] i

-2 -1 ] 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.

Influences on Effect Sizes for Acceptance of the
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.

Page 8 of 11

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
may be difficult to compare the value for acceptance in this
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

Meta-analysis on Metacognitive Training

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.'?

Supplementary Material

Supplementary material is available at http://schizophre-
niabulletin.oxfordjournals.org.
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