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IMPORTANCE A substantial increase in the number of trials examining metacognitive training
(MCT) for psychosis necessitates an updated examination of the outcomes associated with MCT.
OBJECTIVES To review the immediate and sustained associations of MCT with proximal

(directly targeted) and distal (indirectly influenced) outcomes and assess treatment- and
participant-related moderators to identify the potential factors associated with the expected
heterogeneity of effect sizes.
DATA SOURCES Eleven electronic databases were searched from 2007 to June 3, 2021 (alert
until September 10, 2021). Reference lists of earlier meta-analyses and included reports were
screened.
STUDY SELECTION Reports examined MCT and included participants with schizophrenia
spectrum and related psychotic disorders (1045 reports identified; 281 assessed). There were
no age, sex, gender, race and ethnicity, language, or study design restrictions. Two reviewers
performed the selection of studies to be analyzed.
DATA EXTRACTION AND SYNTHESIS The Preferred Reporting Items for Systematic Reviews
and Meta-analyses reporting guideline was followed. Data were extracted by 3 reviewers and
pooled using random effects models. Hedges g effect sizes were computed. The
Mixed-Methods Appraisal tool was used to assess study quality.
MAIN OUTCOMES AND MEASURES Proximal outcomes were global positive symptoms,
delusions, hallucinations, and cognitive biases. Distal outcomes were self-esteem, negative
symptoms, quality of life, well-being, and functioning. Immediate and sustained outcomes
were examined. Meta-regressions, subgroup, and sensitivity analyses assessed moderators.
RESULTS This systematic review and meta-analysis included 43 studies (46 reports). Forty
reports were synthesized in meta-analysis (N=1816 participants) and 6 reports were included
in narrative review. In the studies examined, MCT was associated with positive symptoms
(g = 0.50; 95% CI, 0.34-0.67), delusions (g = 0.69; 95% CI, 0.45-0.93), hallucinations
(g = 0.26; 95% CI, 0.11-0.40), cognitive biases (g = 0.16; 95% CI, 0.03-0.29), self-esteem
(g = 0.17; 95% CI, 0.03-0.31), negative symptoms (g = 0.23; 95% CI, 0.10-0.37), and
functioning (g = 0.41; 95% CI, 0.12-0.69). These associations were maintained up to 1 year.
The quality of life effect size was nonsignificant (g = 0.20; 95% CI, −0.07 to 0.47); only
1 study assessed well-being. Publication year was associated with moderated hallucinations
(β = 0.04; 95% CI, 0.00-0.07). Overall, narrative review results corroborated meta-analytic
findings.
CONCLUSIONS AND RELEVANCE In this meta-analysis, MCT for psychosis was associated with
benefits up to 1 year postintervention in several treatment contexts. These findings suggest
that MCT may merit integration in treatment guidelines for schizophrenia.
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chizophrenia spectrum disorders are commonly considered the most severe psychiatric illnesses, profoundly affecting individuals, their families and caregivers, and society.1,2 Positive symptoms (hallucinations,
delusions, and conceptual disorganization) represent the
defining feature of schizophrenia spectrum disorders3 and figure predominantly in related psychotic disorders. Despite
advancements in pharmacotherapy with antipsychotic medication, approximately 80% of people with schizophrenia spectrum disorders experience recurrent or persistent symptoms.4,5
Metacognitive interventions, such as metacognitive training for psychosis (MCT),6,7 metacognitive therapy,8,9 and metacognitive insight and reflection therapy,10 are psychological
treatments aimed at improving metacognitive function, which
may help to mitigate persistent symptoms and positive symptoms more generally. Metacognitive training for psychosis
is the most widely investigated among these interventions
and combines psychoeducation, cognitive bias modification,
and strategy teaching.7
The intervention is low threshold: in lieu of directly targeting psychotic symptoms, MCT uses an indirect approach
by promoting awareness of cognitive biases. Such biases are
maladaptive thinking styles common to psychosis (eg, jumping to conclusions, belief inflexibility, and overconfidence
in judgments) and are hypothesized to contribute to the formation and maintenance of positive symptoms, particularly
delusions.11,12 Metacognitive training for psychosis thus aims
to plant doubt in delusional beliefs through raising awareness of cognitive biases7,13 and aims to raise service engagement by proposing work on this less-confrontational objective first, which is likely to facilitate the therapeutic alliance
and more direct work on psychotic symptoms.13
Metacognitive training has several important features as
a brief (8-10 module) intervention. All therapeutic materials
are available at no cost and are culturally sensitive (currently
available in 37 languages). It is deliverable both as a group or
individual intervention (MCT+),11 and given that modules are
not successive, new group members may engage at any time.
Furthermore, MCT is presented in a flexible manualized slide
format with accompanying at-home activity sheets, which
minimizes preparation and increases accessibility and adherence for less-experienced facilitators.13
To our knowledge, 8 meta-analyses have assessed MCT
since its development in 2007.14-21 Previous studies report that
MCT is acceptable at a large effect size (ES)14 and reduces delusions and other positive symptoms, with ES values ranging
from small to moderate at postintervention15-18 and follow-up.15
Meta-analyses have also observed small to moderate reductions in cognitive biases17 and moderate improvements in
insight.17,19 Two meta-analyses failed to observe significant
ES values for MCT20,21; there is debate regarding whether conservative exclusion criteria and nonexhaustive search strategies may have contributed to these inconsistencies.14,22-24
One meta-analysis observed that neither an active control
intervention nor the intervention delivery type statistically
significantly moderated outcomes on delusions and other positive symptoms.14 Another reported that MCT+ (compared
with group MCT) as well as studies published in Eastern comE2

Outcomes Associated With Metacognitive Training for Psychosis

Key Points
Question What are the immediate and sustained outcomes
associated with metacognitive training (MCT) for psychosis, and
are there specific treatment- or participant-related moderators
of associations?
Findings This systematic review and meta-analysis of 43 studies
(40 reports synthesized in meta-analysis, N=1816; 6 reports
included in narrative review) on individuals with schizophrenia
spectrum and related psychotic disorders found MCT was
associated with reduced delusions, hallucinations, and cognitive
biases. Metacognitive training was also associated with reduced
negative symptoms and improved self-esteem and functioning.
Meaning The findings of this study suggest that MCT is an
accessible evidence-based intervention, deliverable by a variety
of mental health care professionals, and appears to be ready for
large-scale implementation; MCT may merit inclusion in clinical
guideline recommendations for the treatment of individuals
with schizophrenia.

pared with Western countries were statistically significant
moderators.15 However, results were based on a small number of studies (n = 11) and were not maintained at follow-up.
Given the considerable influence that meta-analyses have
on policy and international treatment guideline recommendations, it is necessary to rigorously address inconsistent findings, reassess specific intervention or participant-related moderators that may enhance outcomes, and update the literature
as evidence accumulates. At least a dozen international studies focusing on psychotic symptoms have been published since
the prior meta-analyses, for example, Chen et al,25 Acuña
et al,26 and Tanoue et al.27 Together, these considerations
provide the impetus for the present study.
Outcomes for this systematic review and meta-analysis are
organized following a proximal-distal framework. Proximal
outcomes include those directly targeted by MCT. Distal
outcomes are those not directly targeted by MCT, but may be
either directly or indirectly associated with improvement in
proximal outcomes. Distal outcomes are identified as secondary clinical or person-centered variables often assessed in
MCT trials, but not previously or thoroughly assessed in past
meta-analyses. In this study, outcomes were examined quantitatively and qualitatively, from preintervention to postintervention and follow-up, which to our knowledge, is a novel
contribution. Specific aims were to assess the immediate
and sustained outcomes of MCT associated with improving
proximal outcomes (global positive symptoms, delusions,
hallucinations, and cognitive biases) and distal outcomes
(self-esteem, negative symptoms, quality of life [QOL], wellbeing, social and global functioning) not thoroughly assessed
in prior meta-analyses, and examine possible treatment- and
participant-related moderators (risk of bias, type of analyses,
study design, comparator type, diagnosis, intervention delivery format, manual adherence, number of sessions, facilitator training and credentials, year of report publication, age, sex,
gender, medication, and duration of illness) to identify the
potential causes of expected heterogeneity of ES values.
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Figure 1. PRISMA 2020 Flow Diagram for New Systematic Reviews Which Included Searches of Databases, Registers, and Other Sources
Identification of studies via databases and registers
1045 Records identifieda
122 CENTRAL
87 CINAHL
160 PubMed
191 Embase
108 MEDLINE
129 PsycINFO
0 Social Work Abstract
188 Web of Science
1 Open Grey
59 ProQuest Dissertation
0 Social Science Research Network

Identification of studies via other methods
13 Records identified from snowballing

526 Duplicate records removed before screening
519 Records screened
234 Records excludeda by humans
285 Reports sought for retrieval

13 Reports sought for retrieval
4 Reports not retrieved

281 Reports assessed for eligibility
238 Reports excluded
86 Conference abstract, book chapter,
editorial, review, and/or meta-analysis
66 Duplicate not previously identified
40 Ineligible intervention
31 Ineligible population
8 Ineligible outcomes
6 Ongoing trials
1 Canceled trial

0 Reports not retrieved
13 Reports assessed for eligibility
10 Reports excluded
3 Conference abstract, book chapter,
editorial, review, and/or meta-analysis
2 Duplicate not previously identified
4 Ineligible intervention
1 Ineligible outcome

43 Studies included in review
46 Reports of included studies

Methods
The study protocol was registered on the PROSPERO database (CRD 42021259291) and the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) reporting
guideline was followed.28 Detailed methods (eAppendix 1) are
available in the Supplement.
The search was conducted on material published from
2007 to June 3, 2021, using 11 electronic databases: Cochrane
Central Register of Controlled Trials, CINAHL (EBSCO),
PubMed, Embase (Ovid), MEDLINE (Ovid), PsycINFO (Ovid),
Social Work Abstracts (Ovid), and Web of Science. Grey literature was searched using OpenGrey, ProQuest Dissertations, and
Social Science Research Network eLibrary. The search strategy is presented in eTable 1 in the Supplement. The PRISMA
terms are report (a document providing information about a
particular study, ie, a scientific paper), record (the title and/or
abstract of a report indexed in a database or website), and study
(a unique investigation or clinical trial). A systematic review
and meta-analysis might have multiple reports, records, and
studies (Figure 1). Searches were restricted to records published following the first MCT for psychosis publication
(2007).6 The search did not include language restrictions or
restrictions based on study design. The bibliographies of rejamapsychiatry.com

trieved systematic reviews and meta-analyses and included reports were screened for additional reports. The codeveloper
of MCT (S.M.) verified the comprehensiveness of the search
results and, to mitigate conflict of interest, was not involved
in study or report selection, data extraction, quality control,
or analyses. Search updates were performed via automatic alert
for the Web of Science database until September 10, 2021.
Figure 1 presents the report selection flowchart. Records
were screened for eligibility by 2 of us (D.P. and D.M.), and
discrepancies were resolved by another one of us (É.T.) until
majority agreement was reached. Included reports were
published in peer-reviewed journals; books and conference
abstracts were excluded unless supplemental data were retrieved (for conference abstracts) from the author. Studies had
to include participants with a diagnosis of schizophrenia spectrum or related psychotic disorder, and there were no sex, gender, race and ethnicity, or age restrictions. Studies also had to
administer the original version or adaptations of MCT for psychosis (eTable 2 and eTable 6 in the Supplement). Acceptable
adaptations included variability in the number of sessions,
number of sessions per week, and session duration. Both individual and group formats were considered.
Data extraction was performed by 3 of us (D.P., D.M., and
É.T.), and another of us (G.S.) reviewed 10% of the extracted
data for accuracy. Discrepancies were resolved via majority
(Reprinted) JAMA Psychiatry Published online March 23, 2022
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agreement among the 4 reviewers. Data from the most recent
report were selected when multiple reports corresponded to
the same study.

Proximal and Distal Outcome Measures
Only reports that investigated selected proximal (global positive symptoms, delusions, hallucinations, cognitive biases)
and/or distal (self-esteem, negative symptoms, QOL, wellbeing, social and global functioning) outcomes were included. eTable 3 in the Supplement displays a comprehensive list of extracted variables. All measures and time points
compatible with selected outcomes were sought.

Outcomes Associated With Metacognitive Training for Psychosis

Estimation of Evidence
Sensitivity analyses estimated the correlations between pretreatment and posttreatment scores when they were not
reported.70 A conservative value of 0.7 was used when overall results were robust to the use of imputed correlations, as
recommended by Rosenthal.71 Risk of publication bias was
assessed via visual examination of the funnel plot by one of
us (G.S.), the Egger asymmetry test,72 and the Rosenthal73
fail-safe N for all outcomes. Cochran Q statistic74 and the I2
index75 were calculated to estimate heterogeneity of ES values. A random-effects model was used given the anticipated
differences between studies regarding test administration and
MCT intervention features (eg, individual vs group format).76

Methodologic Quality Assessment
Two of us (D.P. and D.M.) independently assessed study risk
of bias using the Mixed Methods Appraisal Tool, version 2018.29
Methodological quality criteria and results are presented in
eTable 4 in the Supplement. Interrater agreement on 10% of
assessments was 85.71%. Disagreements were resolved between the 2 authors following examination and discussion of
the Mixed Methods Appraisal Tool criteria.

Data Synthesis Procedure
Selected outcomes were synthesized with separate metaanalyses using Comprehensive Meta-analysis, version 3.0
(Biostat). Reports were eligible for quantitative synthesis if
they reported sample sizes, means (SDs), percentages, and/or
ES values with a measure of variance (eg, 95% CIs), for pretreatment and posttreatment outcome measures. Metaanalyses were not limited to randomized clinical trials (RCTs);
the rationale was guided by Shrier et al,30 Borenstein et al,31
and Efthimiou et al,32 who suggest that if studies address a common question (treatment effects on the same outcomes),
limiting meta-analyses to RCTs is arbitrary; the process of
randomization does not infer study quality (the extent that a
study yields an unbiased estimate of effect). Meta-analyses
based on non-RCTs typically yield ES estimates similar to those
assessing RCTs.30 Therefore, we assessed study design as
a moderator of MCT effectiveness and ran separate metaanalyses on proximal and distal outcomes using only RCTs to
verify whether results were comparable. Information for studies and reports included in the systematic review but ineligible for the quantitative synthesis (n = 6) are displayed in
Table 133,36,48,54,57,61 and results are outlined in a narrative review. To conduct meta-analyses, Hedges g ES values were computed using the extracted data and were pooled for reports assessing multiple follow-up time points or for scales measuring
the same outcome.

Moderator Analyses
Subgroups and Q statistics with significance tests were used
for the following categorical variables: risk of bias, type
of analyses, study design, comparator type, intervention delivery format, manual adherence, number of sessions, facilitator training, and facilitator credentials. Meta-regression
analyses were performed for continuous variables (diagnosis
[% schizophrenia spectrum disorders], year of publication, age,
sex [% male], medication, and duration of illness).
E4

Results
Based on our criteria, 43 studies (46 reports) were included in
the present review (eAppendix 2 in the Supplement); 30 were
RCTs (70%), 11 were non-RCTs (25%), and 2 were quantitative
descriptive studies (5%). Forty reports (N = 1816 participants)
were synthesized with meta-analysis. Table 1 presents the main
characteristics of included studies and reports (Z. Fekete, MA,
personal communication, September 2021; J.M. Lopez, PhD,
personal communication, July 2021; and D. Raucher-Chéné,
MD, personal communication, August 2021)11,13,25-27,33-69 and
Table 2 displays participant characteristics. Table 333,36,48,54,57,61
and eAppendix 1 in the Supplement present the narrative review results of the 6 nonincluded studies and reports (eg, did
not report ES values, secondary analyses). eTable 5 and eTable 6
in the Supplement present additional study and report characteristics, forest plots including all studies and reports by outcome (eFigure 1 in the Supplement), and a list of excluded and
ongoing trials (eTable 7 in the Supplement).

Outcomes of MCT
As shown in Figure 2, a small to moderate ES was observed for
global proximal outcomes (ie, directly targeted by MCT:
g = 0.39; 95% CI, 0.25-0.53; P < .001; 38 reports). When proximal outcomes were analyzed separately, global evaluations of
positive symptoms reached a moderate ES (g = 0.50; 95% CI,
0.34-0.67; P < .001; 36 reports), the largest ES was obtained
for delusions (g = 0.69; 95% CI, 0.45-0.93; P < .001; 23 reports), and small ES values were observed for hallucinations
(g = 0.26; 95% CI, 0.11-0.40; P < .001; 9 reports) and cognitive biases (g = 0.16; 95% CI, 0.03-0.29; P < .001; 19 reports).
A small to moderate ES was also observed for distal outcomes (g = 0.31; 95% CI, 0.19-0.44; P < .001; 26 reports). Separate analyses revealed small but significant ES values for
self-esteem (g = 0.17; 95% CI, 0.03-0.31; P = .01; 5 reports)
and negative symptoms (g = 0.23; 95% CI, 0.10-0.37; P < .001;
17 reports); a small to moderate ES for functioning (g = 0.41;
95% CI, 0.12-0.69; P < .001; 13 reports); and a small, nonsignificant ES for QOL (g = 0.20; 95% CI, −0.07 to 0.47; P = .14;
7 reports). No changes in the direction of effect emerged
for meta-analyses assessing MCT effectiveness (including
only RCTs); however, analyses were underpowered for QOL
and self-esteem and showed a trend for cognitive biases and
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Germany
Australia
Australia
France
France

China

Portugal
Indonesia
Switzerland

Andreou et al,11 2017

Balzan et al,34 2014

Balzan et al,35 2019b

Briki et al,36 2014c

Briki et al,37 2014

Chen et al,25 2021

de Pinho et al,38 2021

Erawati et al,39 2014b

Favrod et al,40 2011

Hungary
Netherlands
Japan
Poland
Japan
Poland

Z. Fekete, MA, personal
communication, September 2021b

Ferwerda et al,42 2010

Fujii et al,43 2021

Gawęda et al,44 2015

Ishikawa et al,45 2020b

Kowalski et al,46 2017

Favrod et al,

Switzerland

Germany

Andreou et al,11 2017

2014

Germany

Aghotor et al,33 2010c

41

Country
Chile

Source
Acuña et al,26 2021b

Table 1. Main Study Characteristicsa
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RCT

RCT

RCT

RCT, crossover

Cohort

RCT

Cross-sectional
analytic study
RCT

Non-RCT

RCT

RCT

RCT

Case series

RCT

Non-RCT

Cohorte

RCT

RCT

Design
RCT

46
46

Active (CR+)

25

Active (supportive
therapy)
MCT

12
9
10

MCT, JTC
Active (current events
discussion)

TAU
MCT, ToM

24
26

MCT

23
21

MCT

8

TAU
TAU

9

MCT

29

TAU
MCT

23
23

MCT

24
24

MCT
TAU

18

TAU
MCT

26
26

MCT+

26
26

TAU

62

Other (community-based
rehabilitation)
MCT

58

25

7

MCT

MCT

27
27

MCT+

14

TAU
Active (CR)

14

MCT+

22

12

Active (newspaper
discussion group)
MCT+
MCT

14

21

TAU
MCT

Sample size, No.
25

Group type
MCT

17:9

5:5

8:1

9:3

12:14

13:11

11:10

11:12

4:4

6:3

22:7

11:12

11:12

17:9d

d

11:7

15:11

31.7 (4.81)

29.11 (4.43)

28 (5.41)

48.96 (8.54)

46.04 (8.37)

51.65 (10.25)

50.41 (10.71)

54.50 (8.63)

54.00 (7.6)

37.3 (9.1)

38.39 (10.41)

44.22 (10.45)

36.58 (9.76)

36.85 (10.38)

41.8 (10.1)

42.00 (12.46)

37.07 (10.75)

52.66 (7.14)
16:10

48.30 (9.89)

14:13d

52.90 (12.14)

55.28 (9.51)

41.1 (12.4)

41.1 (8.1)

29 (NR)

39.04 (7.48)

35.37 (9.84)

35.21 (8.27)

38.00 (8.11)

36.85 (12.6)

35.59 (13.1)

16:13d

24:38

24:34

17:8

16:9

3:4

17:10

15:12

9:5

11:3

16:7d

30:16

36.91 (12.5)

32.6 (12.1)

8:6d
21:25

28.9 (8.3)

25.71 (4.72)

Age, mean (SD), y
27.52 (8.42)

12:4d

18:3

Sex ratio, M:F
14:11

NR

NR

MEP

MEP

MEP

MEP

MEP

NR

NR

NR

NR

MEP

NR

NR

MEP

MEP

NR

NR

NR

Illness stage
NR

(continued)

8.30 (6.95)

4.44 (1.81)

6.42 (6.84)

22.5 (8.84)

19.58 (8.95)

20.61 (11.30)

22.96 (10.05)

33.38 (10.43)

31.78 (6.16)

NR

11.32 (8.74)

16.16 (7.76)

NR

NR

NR

NR

23.35 (12.70)

22.69 (12.02)

17.8 (10.9)

14.6 (8.4)

NRf

12.37 (7.95)

9.85 (8.47)

9.71 (4.60)

15.89 (8.51)

NR

NR

NR

DOI, mean (SD), y
NR
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Hong Kong

So et al,64 2015

Japan

Spain

Simón-Expósito et al,63 2019

Tanoue et al,27 2021b

China

Hong Kong

Cohort

Germany

Shan et al,62 2021

Ho-Wai So et al,65 2021

Cohort

Canada

Cross-sectional
analytic study

RCT

RCT, crossover

Non-RCT

RCT

22

TAU
MCT

27
29

MCT

21

Waitlist

11
11

TAU

23

20

Other (recreational
activities)
MCT
MCT+

19

176

14

MCT

MCT

MCT (virtual)

20
18

D. Raucher-Chéné, MD, personal
communication, August 2021b
Schneider et al,61 2018c

RCT
Active (OT)

Netherlands

29

Active (educational
material on social skills)
MCT

Pos et al,60 2018

30

South Korea

Park et al,59 2020
MCT

21

TAU
RCT

24

MCT+

RCT

65
57

Spain

MCT

Ochoa et al,58 2020b

RCT

Spain

11
8

Waitlist

74

MCT

Active (CR+)

76

24

Active (CR+)
MCT

24

MCT

Active (PE)

Cohort

RCT

Ireland

Germany

RCT

Salas-Sender et al,57 2020c

Ochoa et al,56 2017b

Naughton et al,55 2012

Moritz et al,54 2018c

Moritz et al,53 2014

Moritz et al,

52

Germany

TAU

Moritz et al,13 2011

18
18

MCT

Germany

Moritz et al,51 2011a
RCT, crossover

18
16

MCT

10

10

Active (PE)

RCT

MCT

Spain

RCT

1

8

TAU
MCT+

J.M. Lopez, PhD, personal
communication, July 2021b

Finland

Kuokkanen et al,49 2014b

Case report

Sample size, No.
8

Group type
MCT

TAU

India

Kumar et al,48 2015

Design
RCT

Kuokkanen et al,50 2015

Country
India

Source
Kumar et al,47 2010c

Table 1. Main Study Characteristicsa (continued)

49.8 (9.3)

10:12

18:11

12:15

12:9

12:11

NR

15:5

12:7

94:82

49.4 (10.4)

40.21 (13.27)

42.78 (14.54)

35.62 (10.89)

32.35 (12.87)

47.27 (12.63)

42.82 (7.5)

22.75 (4.38)

26.05 (5.81)

35.2 (12.4)

30.7 (9.4)

23.08 (4.16)
7:7

23.59 (3.03)

18:7d

40.86 (7.34)

22:3d

19:10

38.37 (9.05)

29.50 (7.74)

18:15d
18:12

27.58 (6.72)

26:10d

28.21 (6.73)

27.05 (7.94)

44:21d
41:16d

35.62 (11.2)

37.5 (10.6)

32.68 (9.54)

36.82 (11.12)

35.46 (9.10)

32.63 (12.48)

31.9 (7.0)

8:0

11:0

49:25

45:31

14:10

17:7

13:5

33.6 (8.8)

45.6 (9.9)

21:18d
20:18d
15:3

45.1 (14.3)

42.0 (10.4)

36 (NA)

34.13 (8.20)

Age, mean (SD), y
31.50 (7.98)

10:0

10:0

0:1

8:0

Sex ratio, M:F
8:0

MEP

NR

NR

MEP

NR

NR

MEP

FEP

NR

FEP

FEP

NR

Mixed (both
first and
multiple
episodes)

NR

Mixed (both
first and
multiple
episodes)
MEP

MEP

MEP

Illness stage
NR

22.5 (9.5)

NR

NR

(continued)

24.36 (11.48)

21.55 (8.26)

NR

NR

7.1 (7.3)

NR

14.90 (8.67)

13.70 (8.50)

2.66 (NR)

2.09 (NR)

2.46 (2.07)

2.15 (2.01)

NR

NR

3.59 (3.06)g

2.96 (2.87)g

NR

NR

16.5 (9.2)

16.4 (10.3)

NR

6.50 (5.21)

DOI, mean (SD), y
7.63 (7.74)
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9.13 (7.80)

Two patient groups: long and short duration of untreated illness.

43

36.89 (7.81) [22.30-55.28]

Duration of illness, y

22

13.05 (8.34) [1.31-32.53]

Chlorpromazine dose
equivalent, mg

19

563.40 (324.77)
[114.40-1519.40]

Male participants, %

41

63.19 (14.65) [41-100]

Schizophrenia spectrum
disorder, %

41

94.24 (12.23) [59-100]

Other psychotic
diagnosis, %

41

5.73 (12.22) [0-41]

Total studies, 43; total reports, 46. eTable 5 in the Supplement lists diagnoses
of all included participants in each study.

Maintenance effectiveness (eTable 8 in the Supplement) was
analyzed for RCTs by comparing the experimental and control groups on their difference scores between follow-up and
posttreatment. Both groups maintained the therapeutic level
reached at posttreatment until 1 year follow-up for all outcomes, evidenced by small, nonsignificant ES values for change
over time (g values from 0.01 to 0.16; P values from .15 to .95).
Thus, therapeutic gains made by the experimental group were
steadily maintained. In additional analyses comparing the difference scores between follow-up and baseline for both groups,
small to moderate ES values were obtained for proximal
(g = 0.39; 95% CI, 0.16-0.61; P = .001; 14 reports) and distal
(g = 0.30; 95% CI, 0.14-0.46; P = .001; 11 reports) outcomes.
These results further indicate that net therapeutic gains remain significant even 1 year following MCT. Results pertaining to the maintenance of therapeutic effectiveness greater than
1 year are preliminary owing to an insufficient number of studies (eTable 8 in the Supplement).

Data provided by study author.

h

Mean (SD) [range]

Age, y

MCT Maintenance Effectiveness

b

Data reported in histogram format and were not extractable.

Years since first admission.
g

Characteristic

No. of
studies
reporting

functioning. Results on MCT effectiveness are located in
eFigure 4 in the Supplement; eTable 14 in the Supplement presents ES comparisons between all study designs and RCTs only
(ie, effectiveness) analyses.

Total studies, 43; total reports, 46. eAppendix 2 in the Supplement provides the complete reference list of
included reports. Studies reporting on overlapping trials are grouped; reports are grouped and represent 1 study.
Study design was based on Mixed Method Appraisal Tool guidelines.

Two patient groups: medication responders and nonresponders.
e

f

d

a

a

Included only in narrative review.

Sex ratios at baseline, with attrition unaccounted for.

c

Abbreviations: CR, cognitive remediation; CR+, individual cognitive remediation; DOI, duration of illness; FEP, first
episode of psychosis; MCT, metacognitive training; MEP, multiple episodes of psychosis; NA, not available;
NR, not reported; OT, occupational therapy; PE, group psychoeducation; PSST, psychosocial skills training;
RCT, randomized clinical trial; TAU, treatment as usual.

31.50 (6.06)

32.27 (6.28)
9:8d
16
Active (healthy living
group)

9:7d
16
MCT
RCT
United States
Zalzala et al,69 2019b

37.4 (4.6)

NR

10.85 (5.71)

13.2 (8.4)

13.6 (6.1)
6:4

7:3

10

10

MCT

Active (PSST)

RCT
Turkey
Yildiz et al,68 2018

Netherlands
van Oosterhout et al,67 2014
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33.1 (10.7)

NR

NR
NR
38.3 (11.1)

36.8 (8.7)

54:21

TAU

56:23

75

79

MCT

Age, mean (SD), y
22.3 (4.6)
Sample size, No.
56
Country
Italy
Source
Ussorio et al,66 2016

Table 1. Main Study Characteristicsa (continued)

Design
Cross-sectional
analytic studyh
RCT

Group type
MCT

Sex ratio, M:F
41:15

Illness stage
FEP

DOI, mean (SD), y
1.31 (5.35)

Table 2. Participant Characteristics of Included Studiesa

Moderator Analyses
Results of the moderator analyses are displayed in eTable 9,
eTable 10, and eFigure 2 in the Supplement. The only significant moderator was year of publication, observed for hallucinations (β = 0.04; 95% CI, 0.00-0.07; P = .03). Larger ES values were reported in more recently published reports. Although
some other moderators reached statistical significance, results are not interpretable owing to data not reported in subgroups or an insufficient number of reports per subgroup.

Estimation of Evidence
Lower quality studies had significantly lower ES values for
distal (between-group comparison, Q4 = 9.33; P = .05) but
not proximal outcomes. Significant Q statistics for heterogeneity were obtained for most outcomes in the posttreatment − baseline analyses (eTable 11 in the Supplement). Similarly, I2 values suggest the presence of moderate to strong
heterogeneity for proximal and distal outcomes in general, and
(Reprinted) JAMA Psychiatry Published online March 23, 2022
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Table 3. Narrative Review Resultsa
Source

Study goal

Outcomes of interest

Results

Aghotor et al,33
2010

Assess MCT feasibility
and preliminary efficacy

Positive symptoms; cognitive bias

Nonsignificant effect sizes for positive symptoms (d = 0.43) and
cognitive bias (d = 0.31)

Briki et al,36
2014

Effect of MCT on
functioning

General and social functioning

Improvements in general and social functioning, reported
graphically

Kumar et al,
2015

Effect of 12 sessions
of MCT+

Positive and negative symptoms;
general psychopathologic factors;
belief conviction; social functioning

Improvements in positive and negative symptoms, general
psychopathologic factors, interpersonal relationships, and social
functioning; reductions in belief conviction

Moritz et al,54
2018

Identify moderators of
symptomatic outcome

Cognitive biases; cognitive insight;
general psychopathologic factors;
positive symptoms; QOL; self-esteem

Patients presenting low self-esteem, poor QOL, and social
anxiety/withdrawal (per PANSS items N4 and G16) might benefit
the most from MCT

Salas-Sender
et al,57 2020

Assess gender differences
in response to MCT in FEP

Positive and negative symptoms;
cognitive bias; functioning

Women showed larger improvements in personalizing bias and
irrational beliefs related to dependence; men improved more on
intolerance to frustration and JTC; no differences on positive or
negative symptoms

Schneider et al,61
2018

Effect of MCT following
individual modules

Positive symptoms; cognitive bias

Improvement in positive symptoms (small ES) after MCT theory
of mind module II; greatest cognitive bias reduction (small to
medium ES) following module 3 (changing beliefs); increases
in positive symptoms and cognitive bias severity following
self-esteem (module 9) and mood (module 8) modules

48

a

Abbreviations: ES, effect size; FEP, first-episode psychosis; JTC, jumping to
conclusions; MCT, metacognitive training; MCT+, individual MCT;
PANSS, Positive and Negative Syndrome Scale; QOL, quality of life.

eAppendix 2 in the Supplement provides the complete reference list of
included reports.

Figure 2. Effect Sizes of Metacognitive Training for Proximal and Distal Outcomes

Variable

No. of
studies

No. of
participants

Effect size
(Hedges g, 95% CI)

Proximal outcomes

38

1717

0.39 (0.25 to 0.53)

Positive symptoms

36

1648

0.50 (0.34 to 0.66)

Delusions

23

1156

0.69 (0.45 to 0.93)

Hallucinations

9

518

0.25 (0.11 to 0.39)

Cognitive bias

19

931

0.16 (0.02 to 0.30)

Distal outcomes

26

1180

0.32 (0.20 to 0.44)

Negative symptoms

17

765

0.23 (0.09 to 0.37)

Self-esteem

5

325

0.17 (0.03 to 0.31)

Quality of life

7

278

0.20 (–0.07 to 0.47)

Functioning

13

522

0.41 (0.14 to 0.68)
-0.2

0

0.2

0.4

0.6

0.8

1.0

Effect size (Hedges g, 95% CI)

global positive symptoms, delusions, QOL, and functioning.
Significant findings on Egger tests for hallucinations, cognitive biases, self-esteem, negative symptoms, and QOL suggest the presence of publication bias (eTable 12 and eFigure 3
in the Supplement). Sensitivity analyses using different correlation values to estimate the level of association between
scores of different time points reached comparable results
(eTable 13 in the Supplement).

Discussion
This comprehensive and methodologically rigorous metaanalysis facilitates a more precise estimate of the associations with and effectiveness of MCT with multiple outcomes
and suggests MCT is a viable treatment for psychosis. The observed findings associated with positive symptoms exceed
those reported in earlier meta-analyses.14-18 Larger ES values
appeared to be predominantly associated with the inclusion
of newer high-quality trials (eFigure 1 in the Supplement), but
direction of the outcomes did not differ significantly when
E8

Square sizes represent the weight of
the SE of the effect size. Higher
precision studies (ie, a smaller SE)
contribute to larger weights, and thus
larger squares, than lower precision
studies.

meta-analyses were restricted to RCTs. The magnitude of observed association with lowered delusions and hallucinations provides evidence to support the larger-scale implementation of MCT in the treatment of positive symptoms. Given
the persistent and debilitating nature of positive symptoms,
providing evidence that may help establish the viability of a
low-threshold and accessible intervention that attenuates these
symptoms is a key implication of this work.
Metacognitive training was also associated with improved distal outcomes, which we believe is a novel contribution. We observed small yet significant ES values for negative
symptoms and self-esteem. The presence of low self-esteem
and the persistent nature of negative symptoms are well
established77,78 and are often directly targeted in psychological intervention. Improvements in these outcomes may be a
contributing factor in the significant amelioration we observed in functioning, as in other studies,79,80 at postintervention. Metacognitive training also demonstrated effectiveness on negative symptoms. Results thus suggest the
effectiveness of MCT with regard to global positive symptoms, delusions, hallucinations, and negative symptoms.
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This meta-analysis also supports the sustained effectiveness of MCT, up to 1-year following the intervention, on all significant outcomes. The maintenance of treatment gains is critical in the long-term functioning of individuals with severe
mental illness, and markedly so in psychotic disorders given
the experience of persistent, debilitating symptoms. Most of
these individuals are followed up in the public health system
and often have limited personal resources to access private sector services.81 A durable, short-term, intervention (with group
option) may therefore help to alleviate burden (ie, cost, specialized resources, waitlists) associated with the ongoing need
for access to psychological services targeting persistent symptoms. Supporting the treatment gains of MCT thus has a pragmatic implication for care management.
The positive outcomes of MCT were observed regardless
of age, sex, illness duration, and medication dosage. It can be
successfully delivered by a variety of mental health practitioners, either as an 8-, 10-, or 16-session group or individual
intervention. Such attributes, coupled with the establishment of treatment gains, align with broader implementation
given the reality of cost-benefit mandates in the public mental health system, and yet remain compatible with personcentered models of care. Year of publication moderated the association between MCT and hallucinations, such that newer
studies reported higher ES values. However, this finding should
be interpreted with caution given the small number of included reports (n = 9). No other participant or treatment characteristic emerged as a moderator between MCT and any other
proximal or distal outcome. Prior evidence suggests that
women may improve more in general symptoms compared
with men after MCT57; however, no sex-specific benefits were
observed following meta-analysis.
It is important to position these findings within the broader
context of evidence-based psychological interventions for psychosis. Cognitive behavioral therapy for psychosis and cognitive remediation are 2 well-established interventions. Metaanalyses examining cognitive behavioral therapy for psychosis
have observed a small to moderate ES for delusions and small
ES values for hallucinations, negative symptoms, 82 and
functioning.83 Similarly, prior cognitive remediation metaanalyses have reported small to moderate ES values for negative symptoms, global symptoms, and functioning.84-86 Thus,
ES values observed for MCT appear similar to these other evidence-based interventions. The open-access availability of the
intervention, combined with visual presentations and clinical e-training, makes MCT an accessible option for any mental health practitioner aspiring to deliver an evidence-based
psychological intervention for psychosis.
Although ES values were significant for cognitive biases,
noted benefits were lower than those observed in the Sauvé
et al17 meta-analysis. Sauvé et al reported on a combination of
5 metacognitive interventions and their variants, which likely
speaks to this discrepancy. Another potential explanation concerns the construct validity of popular standard measures of
cognitive bias, such as the beads/fish tasks.17,87 Yet, in line with
previous hypotheses,11,12 our findings suggest that MCT likely
attenuates the overall outcomes associated with maladaptive
thinking styles in the maintenance of positive symptoms, parjamapsychiatry.com
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ticularly given that symptoms are not directly addressed in the
intervention, and evidenced by the significant reductions we
observed in delusions and hallucinations. Hence, even a small
reduction in cognitive biases is clinically meaningful.
The nonsignificant ES for QOL was unexpected given observed improvements in functioning, considerable reductions in psychotic symptom severity, and the negative association between QOL and psychotic symptoms.88 However, the
QOL meta-analysis was likely underpowered with the inclusion of only 7 reports. A 3-year follow-up RCT assessing MCT
efficacy revealed improvements in QOL and self-esteem compared with active control.53 These results were nonsignificant at 4-week and 6-month postintervention evaluation, perhaps speaking to a delayed effect of MCT on these outcomes.
The variability of QOL domains assessed by the included measures (eg, impact of symptoms, well-being and satisfaction,
general health status) may be another important factor accounting for null findings. Furthermore, our search did not
yield sufficient studies to examine well-being (n = 1), although well-being is deemed a distinct construct.89 Given the
importance of these outcomes in person-centered/patientoriented recovery models,90 future trials would benefit from
more precise examination and better operationalization of
these constructs.

Strengths and Limitations
This meta-analysis has strengths, including synthesizing more
than 14 years of evidence, and represents what is, to our knowledge, the most comprehensive systematic review and metaanalysis evaluating the use and effectiveness of MCT. This also
may be the first to assess distal outcomes, highlighting the apparent benefit of the intervention on negative symptoms, selfesteem, and functioning. Our approach addresses prior metaanalytic inconsistencies (ie, null results of MCT on proximal
outcomes)20,21; methodological quality was investigated, and
the findings were robust to sensitivity analyses.
This study also has limitations. We observed significant
heterogeneity of ES values for studies assessing global positive symptoms, delusions, QOL, and functioning, although
heterogeneity was not evident at follow-up.
The use of a random-effects model, which assumes that real
ES values vary between studies, was implemented to mitigate
this limitation.31 Publication bias was present for hallucinations, cognitive biases, negative symptoms, self-esteem, and
QOL. A publication bias likely exists for cognitive biases; however, a publication bias for the other variables is unlikely given
they were never identified in the literature as primary study outcomes. In addition, lower-quality studies had significantly lower
ES values for distal outcomes and we could not include wellbeing in our quantitative review because it was assessed by only
1 study. Furthermore, the number of RCTs reporting a follow-up exceeding 1 year was insufficient to conduct reliable
analyses across outcomes, and some moderator analyses were
not interpretable owing to small subgroups or those with data
not reported. Hence, important moderators and/or delayed
effectiveness53 perhaps were not captured. Another limitation
was noted with all analyses underpowered for QOL, and selfesteem was underpowered in the RCT-only meta-analysis.
(Reprinted) JAMA Psychiatry Published online March 23, 2022
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Conclusions
The findings of this systematic review and meta-analysis suggest that MCT is a beneficial and durable low-threshold intervention that can be flexibly delivered at minimal cost in a
variety of contexts to individuals with psychotic disorders.
Metacognitive training has also been associated with positive
outcomes in different patient populations, such as those with
borderline personality disorder, depression, and obsessivecompulsive disorder16,27,91,92; future meta-analyses might
consider investigating MCT as a transdiagnostic treatment.
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