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eTable 1: PRISMA statement and checklist. 

Section/topic  #  Checklist item  Page 
TITLE   
Title  1  Identify the report as a systematic review, meta-analysis, or both.  1 
ABSTRACT    

Structured 
summary  2  

Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions 
and implications of key findings; systematic review registration number.  

1 

INTRODUCTION   
Rationale  3  Describe the rationale for the review in the context of what is already known.  2 

Objectives  4  Provide an explicit statement of questions being addressed with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS).  2 

METHODS  
Protocol and 
registration  5  Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number.  2 

Eligibility 
criteria  6  Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 

language, publication status) used as criteria for eligibility, giving rationale.  2, e28 

Information 
sources  7  Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 

additional studies) in the search and date last searched.  2 

Search  8  Present full electronic search strategy for at least one database, including any limits used, such that it could be 
repeated.  2, e27 

Study 
selection  9  State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 

included in the meta-analysis).  2 

Data collection 
process  10  Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 

processes for obtaining and confirming data from investigators.  2 
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Data items  11  List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 
simplifications made.  

2, e29-
30 

Risk of bias in 
individual studies  12  Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 

done at the study or outcome level), and how this information is to be used in any data synthesis.  2 

Summary 13  State the principal summary measures.  2-3 
Risk of bias across 
studies  15  Specify any assessment of risk of bias (i.e. Newcastle-Ottawa Scale (NOS), that may affect the cumulative 

evidence.  2, e8 

Additional 
analyses  16  Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 

indicating which were pre-specified.  
2-3, 
e32 

RESULTS 
Study 
selection  17  Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions 

at each stage, ideally with a flow diagram.  3 

Study 
characteristics  18  For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) 

and provide the citations.  e9-16 

Risk of bias within 
studies  19  Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).  e9-16 

Results of 
individual studies  20  For all outcomes considered (benefits or harms), present, for each study a summary data for each intervention 

group  e9-16 

Synthesis of results 21  Present results of study analyzed. 3-4 
Risk of bias across 
studies  22  Present results of any assessment of risk of bias across studies (see Item 15).  4 

Additional analysis  23  Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).  4 
DISCUSSION 
Summary of 
evidence  24  Summarize the main findings including the strength of evidence for each main outcome; consider their relevance 

to key groups (e.g., healthcare providers, users, and policy makers).  4-6 

Limitations  25  Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 
identified research, reporting bias).  7 

Conclusions  26  Provide a general interpretation of the results in the context of other evidence, and implications for future 
research.  7 

FUNDING 

Funding  27  Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for 
the systematic review.  7 
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eTable 2: MOOSE checklist. 

Criteria Brief description of how the criteria were handled in the meta-analysis 
Reporting of background should include 
√ Problem definition No updated meta-analysis has evaluated the transition to psychosis in individuals at CHR-P. 
√ Hypothesis statement We hypothesized transition to psychosis would be significant in CHR-P and increase during the follow-up. 
√ Description of study outcomes Detailed in methods section and in eMethods 2-3. 
√ Type of exposure or intervention We included original articles that reported the risk of transition in individuals at CHR-P. 
√ Type of study designs used Longitudinal studies only, including clinical trials. 
√ Study population Individuals at CHR-P defined according to established instruments, see eMethods 2. 
Reporting of search strategy should include 
√ Qualifications of searchers The credentials of the investigators are indicated in the author list. 
√ Search strategy, including time 

period included and keywords 
Multi-step literature search detailed in the methods section, until 1st November 2020. 

√ Databases and registries 
searched 

Pubmed and Web of Science database (Clarivate Analytics), including the Web of Science Core 
Collection, BIOSIS Citation Index, KCI-Korean Journal Database, MEDLINE, Russian Science Citation 
Index, SciELO Citation, Cochrane Central Register of Reviews, and Ovid/PsychINFO databases. 

√ Use of hand searching We hand-searched bibliographies of retrieved papers and published reviews for additional references. 
√ List of citations located and those 

excluded, including justifications 
Details of the literature search process are outlined in the results section and in the PRISMA 
flowchart (figure 1). 

√ Method of addressing articles in 
languages other than English 

Only articles in English language were selected. 

√ Method of handling abstracts and 
unpublished studies 

This point and the steps carried out are detailed in the methods section. 

√ Description of any contact with 
authors 

We contacted corresponding authors to request additional data about the transition to psychosis in 
individuals at CHR-P when needed.  

Reporting of methods should include 
√ Description of relevance or 

appropriateness of studies 
assembled for assessing the 
hypothesis 

Detailed inclusion/ exclusion criteria are detailed in the methods section.  

√ Rationale for the selection and 
coding of data 

Data extraction is in accordance with the population characteristics, study design, exposure, 
outcome, and possible effect of confounders. 
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√ Assessment of confounding Meta-regressions were carried out as detailed in the methods section. 
√ Assessment of study quality, 

including blinding of quality 
assessors; stratification or 
regression on possible predictors 

This is detailed in the methods section as well as in the supplementary. We used a modified 
version of the Newcastle-Ottawa Scale, previously used in the CHR-P field. We also evaluated the 
influence of other factors through meta-regressions. 

√ Assessment of heterogeneity Heterogeneity was assessed with the I2 index and the Q statistic. 
√ Description of statistical methods 

in sufficient detail to be replicated 
Statistical methods are detailed in the methods section, including details on sensitivity analysis. 

√ Provision of appropriate tables 
and graphics 

Tables and graphics in the main text and supplementary provide methodological details and results 
about the work carried out. 

Reporting of results should include 
√ Graph summarizing individual study 

estimates and overall estimate 
Graphs with the overall estimates are appended in the main text.  

√ Table giving descriptive information 
for each study included 

We have presented descriptive information for each study included in the supplementary material 
(eTable_IV) 

√ Results of sensitivity testing Sensitivity analysis are reported in the results section. 
√ Indication of statistical 

uncertainty of findings 
We reported mean estimates and 95% CI. 

Reporting of discussion should include 
√ Quantitative assessment of 

bias 
We tested for publication biases by conducting a Cox regression in which the dependent variable was 
the time to transition and the independent variable was the sample size. 

√ Justification for exclusion We excluded studies about other conditions because the purpose of our review was to see the transition 
of individuals at CHR-P. Our exclusion criteria aim to obtain the highest quality evidence possible.  

√ Assessment of quality of 
included studies 

We used a modified version of the Newcastle-Ottawa Scale, previously used in the CHR-P field. 

Reporting of conclusions should include 
√ Consideration of alternative 

explanations for observed results 
We discussed other explanations for our findings, specifically considering methodological 
limitations. 

√ Generalization of the conclusions We have addressed the generalization of the conclusions in the discussion of the manuscript. 
√ Guidelines for future research We have suggested possible streams of future development and research in our manuscript. 
√ Disclosure of funding source Funding source was detailed. No separate funding was necessary for the undertaking of this meta-

analysis. 
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eTable 3: Risk of bias (quality) assessment using the modified Newcastle-Ottawa Scale for cohort studies. 
 
 
 
Criteria Maximum 

Score 
Representativeness of exposed cohort (e.g. total population or random sample, selected group) 1 

Method used to ascertain exposure is robust? 1 

Groups are matched or is there an adjustment for confounding factor?  2 

Assessment of outcome was blind to exposure status or used record linkage, were robust tools used? 2 

Follow-up period was sufficiently long for outcomes to occur? 1 

Loss to follow-up rate is reported, low (<30%), and same in all the groups? 1 
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eTable 4: Characteristics of the included studies. 
 
 

First author and 
year of publicationa 

Country Study design CHR-P subgroups CHR-P 
sample 

size 

Age: mean, SD 
(range) 

% of 
female 

CHR-P 
assessment 

tools 

Follow-up 
period 

NOS or 
RoB 

Addington 20121 Multi Longitudinal 
cohort 

98.2% APS, 2.3% 
GRD 

171 19.8 (4.5) 43.2 SIPS/SOPS 24 4 

Amminger 20152 Austria Randomized 
clinical trial 

90.1% APS, 43.2% 
BLIPS, 7.4% GRD 

40 16.4 (2.1), 13-25  67.0 PANSS 3 Low risk of 
bias 

Atkinson 20173 Australia Longitudinal 
cohort 

N.a. 102 18.6 (2.7), 13-25 53.9 CAARMS 12 5 

Bang 20194 Korea Longitudinal 
cohort 

97.4% APS, 15.6% 
BIPS, 15.6% GRD 

77 19.9 (3.4), 15-32 40.3 SIPS/SOPS 25.8b 4 

Barbato 20135 Multi Longitudinal 
cohort 

98.7% APS, 2% 
GRD 

151 19.7 (4.7), 12-21 43.7 SIPS/SOPS 6 4 

Barbato 20146 Multi Longitudinal 
cohort 

97.4% APS, 1.3% 
GRD 

153 19.7 (4.2) 42.1 SIPS/SOPS 6 3 

Bechdolf 20127 Germany Randomized 
clinical trial 

N.a. 65 26.8 (6.2) 35.4 ERIraos 24 High risk 
of bias 

Beck 20198 Switzerland Longitudinal 
cohort 

N.a. 255 24.1 (8.2), 14-57 59.0 SIPS/SOPS 192 3 

Berger 20179 Australia Longitudinal 
cohort 

N.a. 69 16.3 (1.8), 13-25 68.1 CAARMS 84 6 

Bolt 201910 Multi Longitudinal 
cohort 

N.a. 294 19.1 (4.5) 54.4 CAARMS 40.8b 5 

Bourgin 202011 France Longitudinal 
cohort 

N.a. 27 17.6 (3.7), 15-25 14.8 CAARMS 22.4b 3 

Brewer 201212 Australia Longitudinal 
cohort 

N.a. 219 25.8 (5.1), 15-30 N.a. CAARMS 24 4 

Brucato 201813 USA Longitudinal 
cohort 

N.a. 200 20.1 (3.9), 13-30 28.0 SIPS/SOPS 24 5 

Bruene 201114 Germany Longitudinal 
cohort 

N.a. 10 25.5 (5.3) 30.0 SIPS/SOPS 12 4 

Buchy 201415 Multi Longitudinal 
cohort 

98.2% APS, 3.5% 
GRD 

170 19.8 (4.5), 12-31 43.5 SIPS/SOPS 48 4 
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Carrion 201716 USA Longitudinal 
cohort 

N.a. 92 15.9 (2.1), 12-22 37.0 SIPS/SOPS 12 5 

Catalan 202017 Multi Longitudinal 
cohort 

83.2% APS, 6.9% 
BLIPS, 16.2% GRD 

303 22.5 (4.6),15-35 48.2 CAARMS 24 4 

Chan 201918 Singapore Longitudinal 
cohort 

60% APS, 2.7% 
BLIPS, 21.2% GRD, 
16.1% Combined  

255 20.8 (3.3), 16-30 32.2 CAARMS 24 5 

Chen 201619 China Longitudinal 
cohort 

100% APS  63 21.9 (4.5), 14-30 47.6 SIPS/SOPS 6 4 

Chung 201820 Australia Longitudinal 
cohort 

N.a. 275 17.3 (3.1) 38.5 SIPS/SOPS 12 4 

Colibazzi 201721 USA Longitudinal 
cohort 

N.a. 51 21.0 (3.8) 27.4 SIPS/SOPS 48 6 

Conrad 201722 Australia Longitudinal 
cohort 

69.1% APS, 16.2%, 
BLIPS, 26.2% GRD 

191 17.5 (3.0), 12-25 42.9 CAARMS 120 5 

Corcoran 201123 USA Longitudinal 
cohort 

98.2% APS, 1.8% 
BIPS, 28.6% GRD 

56 19.6 (3.6), 13-27 23.0 SIPS/SOPS 36 5 

Cornblatt 201524 USA Longitudinal 
cohort 

100% APS 101 15.9 (2.2), 12-22 30.8 SIPS/SOPS 60 6 

Damme 201925 USA Longitudinal 
cohort 

N.a. 73 18.6 (1.8), 13-22 39.7 SIPS/SOPS 12 4 

de Wit 201426 Netherlands Longitudinal 
cohort 

N.a. 44 14.9 (2.2), 12-18 47.1 SIPS/SOPS 72 4 

DeVylder 201327 USA Longitudinal 
cohort 

100% APS, 1.5% 
BIPS, 4.6% GRD 

65 19.5 (3.7), 12-30 23.1 SIPS/SOPS 48 5 

Dragt 201128 Holland Longitudinal 
cohort 

95.8% APS, 15.3% 
BIPS, 13.9% GRD, 
70.8% BS 

72 19.3 (4.0), 12-35 34.7 SIPS/SOPS, 
BSABS-P 

36 4 

Francesconi 201729 Italy Longitudinal 
cohort 

N.a. 67 24.5 (3.4), 17-31 42.2 CAARMS 36 5 

Fuijoka 202030 Japan Longitudinal 
cohort 

87.5% APS, 8.3% 
BIPS, 25.0% GRD 

24 20.4 (3.7),14-28 50.0 SIPS/SOPS 37.8 5 

Fusar-Poli 202031 UK Longitudinal 
cohort 

80.4% APS, 18.1% 
BLIPS, 1.5% GRD 

598 22.6 (4.9), 14-35 44.7 CAARMS 120 5 

Gaspar 201932 Chile Longitudinal 
cohort 

92.6% APS, 7.4% 
GRD 

27 17.6 (2.9), 12-28 29.7 SIPS/SOPS 24 4 

Geros 202033 Australia Longitudinal 
cohort 

N.a. 467 18.7 (2.8), 15-24 55.7 CAARMS 12 4 
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Glenthøj 202034 Denmark Longitudinal 
cohort 

98.6% APS, 2.1% 
BLIPS, 21.9% GRD 

146 23.9 (4.2), 18-40 58.2 CAARMS 12 4 

Grent-‘t-Jong 
202035 

Scotland Longitudinal 
cohort 

73.1% APS, 1.7% 
GRD, 25.2% BS 

119 22.0 (4.4) 73.1 CAARMS 36 4 

Guo 201936 USA  Longitudinal 
cohort 

N.a. 117 16.6 (3.5), 12-25 42.7 SIPS/SOPS 12 4 

Hamilton 201937 USA Longitudinal 
cohort 

100% APS, 2.3% 
BIPS, 2.3% GRD 

43 16.9 (3.5), 12.0-
26.6 

37.2 SIPS/SOPS 28 5 

Healey 201338 Multi Longitudinal 
cohort 

98.6% APS, 2% 
GRD 

147 19.8 (4.7) 42.2 SIPS/SOPS 24 4 

Heinze 201839 UK Longitudinal 
cohort 

N.a. 14 20.8 (3.1) 64.3 CAARMS 12 3 

Hengartner 201740 Switzerland Longitudinal 
cohort 

53.2% APS, 3.2% 
BIPS, 92.0% BS 

188 20.5 (5.8), 13-35 39.8 SIPS/SOPS, 
SPI-A, SPI-CY 

36 4 

Hormozpour 201641 Iran Longitudinal 
cohort 

N.a. 50 27.5 (5.0), 15-35 47.8 SIPS/SOPS 12 5 

Howes 201142 UK Longitudinal 
cohort 

N.a. 24 24.2 (3.5), 14-35 37.0 CAARMS 36 5 

Howes 201943 UK Longitudinal 
cohort 

N.a. 51 23.0 (4.0), 14-35 43.0 CAARMS  15 7 

Hui 201344 UK Longitudinal 
cohort 

100% APS, 11.7% 
GRD 

60 20.2 (2.9), 16-35 48.3 CAARMS 12 5 

Hur 201245 Korea Longitudinal 
cohort 

92.3% APS, 10.8% 
GRD 

65 20.9 (3.9) 38.5 CAARMS 12 5 

Iftimovici 202046 France Longitudinal 
cohort 

N.a. 133 21.0 (4.0), 16-30 N.a. CAARMS 12 5 

Jang 201147 Korea Longitudinal 
cohort 

N.a. 57 21.2 (4.0) 35.1 CAARMS 62.4 4 

Kambeitz-Ilankovic 
201948 

Germany Longitudinal 
cohort 

N.a. 48 24.7 (5.8) 33.3 CAARMS 48 6 

Kantrowitz 201549 USA Randomized 
clinical trial 

N.a. 20 19.0 (3.5), 13-35 25.0 SIPS/SOPS 4 Unclear 
risk of bias 

Katsura 201450 Japan Longitudinal 
cohort 

95.3% APS, 3.8% 
BIPS, 14.2% GRD 

106 20.0 (4.3), 14-35 62.3 CAARMS 36 4 

Kayser 201351 USA Longitudinal 
cohort 

100% APS 21 21.4 (3.8), 13-27 38.1 SIPS/SOPS 48 4 

Keri 200952 Hungary Longitudinal 
cohort 

100% APS, 100% 
BLIPS, 55.2% GRD 

67 21.2 (3.6) 46.3 CAARMS 12 6 
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Kim 201253 Korea Longitudinal 
Cohort 

91% APS, 1.3% 
BLIPS, 16.7% GRD 

78 21.5 (4.2) 34.3 CAARMS 60 5 

Kleineidam 201954 Germany  Longitudinal 
cohort 

N.a. 160 25.7 (6.7) 32.5 ERIraos 24 6 

Kline 201555 USA Longitudinal 
cohort 

N.a. 21 16.2 (3.1), 12-22 65.0 SIPS/SOPS 6 5 

Kollias 201856 Greece Longitudinal 
cohort 

76.9% APS, 11.5% 
BLIPS, 11.5% GRD 

26 25.3 (4.3) 46.2 CAARMS 36 4 

Konishi 201857 USA Longitudinal 
cohort 

N.a. 19 20.9 (4.3) 31.6 SIPS/SOPS 12 3 

Korkeila 201358 Multi Longitudinal 
cohort 

84% APS, 0.8% 
BIPS, 16.4% GRD, 
70.1% BS 

244 22.6 (5.1), 16-36 44.0 SIPS/SOPS, 
BSABS–P 

48 5 

Kotlicka-Antczak 
201759 

Poland Longitudinal 
cohort 

76.5% APS, 4.9% 
BLIPS, 38.3% GRD 

81 18.7 (3.5), 15-32 51.9 CAARMS 62 6 

Kotlicka-Antczak 
201860 

Poland Longitudinal 
cohort 

N.a. 82 18.6; 3.4, 14-29 51.2 CAARMS 42 6 

Kraan 201561 Netherlands Longitudinal 
cohort 

82.4% APS, 8.8% 
BIPS, 15.2% GRD, 
64.0% BS 

125 17.7 (3.9), 12-35 32.0 SIPS/SOPS 24 6 

Kraan 201762 Netherlands longitudinal 
cohort 

85.8% APS, 0.9% 
BLIPS, 13.3% GRD 

113 23.5 (5.4), 14-35 55.8 CAARMS 48 4 

Kraan 201863 Multi Longitudinal 
cohort 

85.7% APS, 5.8% 
BLIPS, 15.8% GRD 

259 22.7 (4.5), 15-35 46.1 CAARMS 24 4 

Kristensen 202064 Denmark Randomized 
clinical trial 

N.a. 57 24.1 (3.6),18-40 54.4 CAARMS 6.5  Low risk 
of bias 

Labad 201565 Spain Longitudinal 
cohort 

61.5% APS, 17.9% 
BLIPS, 20.5% GRD 

39 22.3 (4.6) 30.8 CAARMS 12 5 

Lam 201866 Singapore Longitudinal 
cohort  

N.a. 173 21.3 (3.5), 14-29 32.4 CAARMS 24 4 

Landa 201667 USA Longitudinal 
cohort 

66.7% APS, 16.7% 
BLIPS, 16.7% GRD 

6 19.5 (1.5), 16-21 66.7 CAARMS 6.7 3 

Lee 201368 Singapore Longitudinal 
cohort 

83.2% APS, 3.5% 
BLIPS, 28.3% GRD 

173 21.3 (3.5), 14-29 32.4 CAARMS 24 5 

Lee 201469 Korea Longitudinal 
cohort 

92.5% APS, 0.7% 
BIPS, 18.7% GRD 

134 19.7 (3.2) 27.6 SIPS/SOPS 24 4 

Lemos-Giraldez 
200970 

Spain Longitudinal 
cohort 

85.2% APS, 4.9% 
BIPS, 9.8% GRD 

61 21.7 (3.8), 15-31 34.4 SIPS/SOPS 36 5 
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Lencz 200671 USA Longitudinal 
cohort 

100% APS 38 16.5 (2.2) 42.0 SIPS/SOPS 72 5 

Leon-Ortiz 201772 Mexico Longitudinal 
cohort 

N.a. 33 19.6 (4.1) 21.2 SIPS/SOPS 24 6 

Lindgren 201473 Finland Longitudinal 
cohort 

98.1% APS, 5.5% 
GRD 

54 16.7 (0.8), 15.2-
18.1 

81.5 SIPS/SOPS 12 5 

Lindgren 201774 Finland Longitudinal 
cohort 

N.a. 152 16.6 (0.8), 15-18 79.1 SIPS/SOPS 108 4 

Liu 201175 Taiwan Longitudinal 
cohort 

N.a. 59 21.5 (4.0), 16-32 44.1 SIPS/SOPS 52.8 6 

Mamah 201676 Kenya Longitudinal 
cohort 

N.a. 135 17.4 (1.3), 14-20 61.5 SIPS/SOPS 20 4 

Manninen 201477 Finland Longitudinal 
cohort 

100% APS 7 n.a., 15-18 28.6 SIPS/SOPS 60 3 

Matsumoto 201978 Japan Longitudinal 
cohort 

95.1% APS, 11% 
BLIPS/BIPS, 20.4% 
GRD 

309 21.4 (5.5), 14-40 61.5 CAARMS, 
SIPS/SOPS 

60 5 

Morcillo 201579 UK Longitudinal 
cohort 

100% APS, 11.7% 
GRD 

60 19.9 (2.4), 16-35 48.3 CAARMS 24 7 

Morrison 200780 Australia Randomized 
clinical trial 

N.a. 23 N.a., 16-36 N.a. PANSS 36 High risk 
of bias 

Morrison 201281 UK Randomized 
clinical trial 

N.a. 144 20.7 (4.5), 14-35 36,9 CAARMS 24 High risk 
of bias  

Nelson 201182 Australia Longitudinal 
cohort 

81.3% APS, 4.4% 
BLIPS, 25.6% Trait 

817 N.a. (median: 14), 
14-29 

59.0 CAARMS 6 5 

Nelson 201683 Australia Longitudinal 
cohort 

N.a. 416 N.a., 15-30 N.a. CAARMS 90 4 

Niles 201984 USA Longitudinal 
cohort 

100% APS 223 16.7 (4.1), 12-35 40.2 SIPS/SOPS 24 5 

Nussbaum 201485 Romania Longitudinal 
cohort 

N.a. 105 13.8 (4.0), 9-18 41.0 SIPS/SOPS 36 5 

Ohmuro 201686 Japan Longitudinal 
cohort 

97.2% APS, 19.4% 
GRD 

36 20.9 (4.7), 14-35 61.1 CAARMS 25.6b 4 

Osborne 201987 USA Longitudinal 
cohort 

N.a. 68 18.6 (1.8), 13-21 41.2 SIPS/SOPS 24 4 

Pelizza 202088 Italy Longitudinal 
cohort 

89.6% APS, 5.2% 
BLIPS, 5.2% GRD 

97 18.8 (4.3),13-35 54.6 CAARMS 24 4 
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Pelletier-Baldelli 
201789 

USA Longitudinal 
cohort 

N.a. 53 18.8 (1.6), 12-21 39.6 SIPS/SOPS 12 3 

Perkins 201990 Multi Longitudinal 
cohort 

N.a. 764 18.6 (4.2), 12-35 42.7 SIPS/SOPS 48 4 

Poletti, 201991 Italy Longitudinal 
cohort 

70.6% APS, 3.9% 
BLIPS, 2% GRD, 
84.3% BS  

51 15.4 (1.6), 13-18 58.8 CAARMS, 
SPI-CY 

24 5 

Pontillo 201992 Italy Longitudinal 
cohort 

N.a. 75 14.6 (5.1), 6-27 41.3 SIPS/SOPS 12 5 

Pozza 202093 Italy Randomized 
clinical trial 

100% APS, 3.4% 
BLIPS, 17.2% GRD 

29 26.0 (6.0), 16-35 31.0 CAARMS 14 Low risk 
of bias 

Provenzano 202094 USA Longitudinal 
cohort 

100% APS 75 21.2 (3.9), 15-30 30.7 SIPS/SOPS 30 6 

Pruessner 201295 Canada Longitudinal 
cohort 

83.3% APS, 3.3% 
BLIPS, 13.3% 
vulnerable 

30 20.3 (3.2) 46.7 CAARMS 12 4 

Pruessner 201796 Canada Longitudinal 
cohort 

80.8% APS, 5.1% 
BLIPS, 14.1% GRD 

177 19.3 (4.0), 14-35 38.9 CAARMS 24 4 

Quijada 201597 Spain Longitudinal 
cohort 

N.a. 38 16.7 (5.9), 12-39 23,7 SIPS/SOPS 12 4 

Rehki 201998 Singapore Longitudinal 
cohort 

96.5% APS 173 21.3 (3.5), 14-29 32.4 CAARMS 24 4 

Roalf 201999 USA Longitudinal 
cohort 

N.a. 38 15.5 (2.5), 8-21 52.6 SIPS/SOPS 40 4 

Rosen 2019100 Germany Longitudinal 
cohort 

73.7% APS, 20.7% 
BIPS, 94.8% BS 

213 24.9, 14-40 35.7 SIPS/SOPS, 
SPI-A 

125.5 5 

Ryan 2018101 Multi Longitudinal 
cohort 

92.8% APS, 3% 
BIPS, 11% GRD, 6% 
Schizotypal 

1093 18.4 (4.4) N.a. SIPS/SOPS 24 4 

Sakuma 2018102 Japan Longitudinal 
cohort 

93.3% APS, 6.7% 
BLIPS, 11.1% GRD 

45 21.0 (5.0), 14-35 60.0 CAARMS 12 5 

Salokangas 2016103 Multi Longitudinal 
cohort 

N.a. 245 22.4, 14-35 44.1 SIPS/SOPS, 
SPI-A 

18 4 

Sasabayashi 
2020104 

Japan Longitudinal 
cohort 

N.a. 107 21.3 (5.4) 54.2 CAARMS, 
SIPS/SOPS 

90 4 

Sawada 2017105 Japan Longitudinal 
cohort 

N.a. 47 19.9, 3.5, 12-30 52.9 SIPS/SOPS 54 5 
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Schlosser 2012106 USA Longitudinal 
cohort 

77.5% APS, 20.2% 
BIPS, 2.4% GRD 

84 16.9 (3.5) 38.0 SIPS/SOPS 24 4 

Schneider 2016107 Multi Longitudinal 
cohort 

72.7% APS, 9.1% 
BIPS, 31.8% GRD 

22 16.6 (6.4), 9-24 45.4 SIPS/SOPS 85 4 

Schultze-lutter 
2014108 

Germany Longitudinal 
cohort 

N.a. 246 25.3, (6.6) 38.2 SIPS/SOPS, 
BSABS, SPI-A 

48 4 

Sevilla-Llewellyn-
Jones 2018109 

UK Longitudinal 
cohort 

100% APS, 7.5% 
GRD 

40 21.6 (2.6), 18-35 52.5 CAARMS 36 5 

Simon 2012110 Switzerland Longitudinal 
cohort 

93.2% APS, 4.1% 
LIPS, 2.7% GRD, 
35.6% BS 

73 20.4 (5.2), 14-40 39,7 SIPS/SOPS 24 4 

Takahashi 2013111 Japan Longitudinal 
cohort 

95.5% APS, 9.1% 
BLIPS, 4.5% GRD 

22 19.1 (4.1), 15-30 50.0 CAARMS 15.6b 5 

Takahashi 2018112 Japan Longitudinal 
cohort 

100% APS 38 18.4 (3.9), 15-30 36.8 CAARMS 29.9b 4 

Takahashi 2019113 Japan Longitudinal 
cohort 

N.a. 38 18.4 (3.9) 36.8 CAARMS 126.8b 4 

van der Gaag 
2012114 

Netherlands Randomized 
clinical trial 

N.a. 103 22.6 (5.5), 14-35 51.5 CAARMS 18 High risk 
of bias 

van Tricht 2015115 Netherlands Longitudinal 
cohort 

N.a. 61 20.3 (4.0), 15-35 25.6 SIPS/SOPS 36 6 

Velthorst 2011116 Netherlands Longitudinal 
cohort 

N.a. 77 19.2 (3.8), 12-35 33.8 SIPS/SOPS 36 5 

Velthorst 2013117 Netherlands Longitudinal 
cohort 

89.9% APS, 6.8% 
BIPS, 4.1% GRD, 
25% BS 

148 17.2 (3.8) 35.8 SIPS/SOPS, 
BSABS-P 

51 4 

Velthorst 2018118 Multi Longitudinal 
cohort 

95.8% APS, 3.9% 
BIPS, 0.6% GRD 

358 17.1 (2.8), 12-23 34.6 SIPS/SOPS 30 6 

von Hohenberg 
2014119 

USA Longitudinal 
cohort 

89.3% APS, 14.3% 
GRD 

28 20.6 (3.9), 13-35 36.0 SIPS/SOPS 12.3 5 

Wang 2020120 China Longitudinal 
cohort 

N.a. 18 24.6 (5.8) 33.3 SIPS/SOPS 48 3 

Welsh 2014121 UK Longitudinal 
cohort 

100% APS, 13.3% 
GRD 

30 15.8 (1.4), 12-18 53.0 CAARMS 24 4 

Woodberry 2013122 USA Longitudinal 
cohort 

94% APS, 17% GRD 53 16.0 (2.4), 12-25 51.0 SIPS/SOPS 23b  4 

Woods 2009123 Multi Longitudinal 
cohort 

91.2% APS, 3.2% 
BIPS, 23.6% GRD 

377 18.2 37.9 SIPS/SOPS 36 4 
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Youn 2019124 Multi Longitudinal 
cohort 

90.1% APS, 43.1% 
BS 

304 19.1 (4.6), 13-39 54.3 CAARMS, 
SPI-A 

60 5 

Yoviene Sykes 
2019125 

USA Longitudinal 
cohort 

N.a. 432 19.1 (4.3), 12-35 41.9 SIPS/SOPS 12 5 

Yung 2004126 Australia Longitudinal 
cohort 

66.3% APS, 27.9% 
BLIPS, 37.5% GRD 

104 19.4 (3.5), 14-28 51.0 CAAMRS 28 4 

Zhang 2018127 China Longitudinal 
cohort 

N.a. 511 20.6 (6.2), 14-45 52.8 SIPS/SOPS 24 4 

Zhang 2019128 China Longitudinal 
cohort 

91.8% APS, 3.4% 
BIPS, 12.5% GRD 

417 20.9 (6.4), 14-45 52.0 SIPS/SOPS 78 5 

Zhang 2020129 China Longitudinal 
cohort 

N.a. 517 20.5 (6.2), 13-45 52.8 SIPS/SOPS 36 4 

Ziermans 2011130 Netherlands Longitudinal 
cohort 

N.a. 72 15.3 (1.9), 12-18 38.0 SIPS/SOPS 24 4 

a Two or more studies from the same sample could be included in the meta-analysis if they provided independent data at different time points; b Mean duration of follow-up. 
APS: Attenuated Psychosis Symptoms; BIPS: Brief Intermittent Psychosis Syndrome; BLIPS: Brief Limited Intermittent Psychotic Symptoms; BS: Basic symptoms; BSABS: Bonn Scale 
for the Assessment of Basic Symptoms; BSIP: Basel Screening Instrument for Psychosis; CAARMS: Comprehensive Assessment of At-Risk Mental States; ERIraos: Early Recognition 
Inventory; GRD: Genetic risk and deterioration syndrome; NOS: Newcastle-Ottawa Scale; PANSS: Positive and Negative Syndrome Scale; RoB: Risk of Bias Tool; SIPS: Structured 
Interview for Prodromal Syndromes; SPI-A: Schizophrenia Proneness Instrument–Adult; SPI-CY: Schizophrenia Proneness Instrument–Child and Youth. 
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eTable 5: Sensitivity analyses. 
 
Sensitivity analyses estimated the cumulative risk of psychosis under different assumptions relating to 
individuals at CHR-P lost at follow-up (dropouts). See also eFigure 1. 
 

Follow-up k Sample 
size 

Cumulative 
risk of 

psychosis 

95%CI Q df I2 

0.5 years        
Dropouts no transition 37 6.485 0.076 0.061-0.09 169.622 36 78.776 

Equal risk of transition in 
dropouts and non-dropouts  

37 6.485 0.085 0.069-0.101 174.649 36 79.387 

Dropouts all transition 37 6.485 0.143 0.117-0.169 377.680 36 90.468 
1 year        

Dropouts no transition 53 7.907 0.130 0.114-0.147 239.386 52 78.278 
Equal risk of transition in 

dropouts and non-dropouts 
53 7.907 0.145 0.128-0.163 235.363 52 77.906 

Dropouts all transition 53 7.907 0.229 0.200-0.258 535.193 52 90.284 
1.5 years        

Dropouts no transition 30 5.488 0.158 0.134-0.182 165.249 29 82.451 
Equal risk of transition in 

dropouts and non-dropouts 
30 5.488 0.195 0.166-0.223 195.342 29 85.154 

Dropouts all transition 30 5.488 0.352 0.283-0.422 910.026 29 96.813 
2 years        

Dropouts no transition 44 7.351 0.165 0.148-0.181 142.784 43 69.885 
Equal risk of transition in 

dropouts and non-dropouts 
44 7.351 0.194 0.174-0.215 197.557 43 78.234 

Dropouts all transition 44 7.351 0.322 0.273-0.372 1074.37
8 

43 95.998 
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2.5 years        
Dropouts no transition 19 3.114 0.203 0.168-0.238 111.599 18 83.871 

Equal risk of transition in 
dropouts and non-dropouts 

19 3.114 0.247 0.209-0.285 107.809 18 83.304 

Dropouts all transition 19 3.114 0.431 0.350-0.512 421.421 18 95.729 
3 years        

Dropouts no transition 29 4.029 0.208 0.179-0.238 143.734 28 80.520 
Equal risk of transition in 

dropouts and non-dropouts 
29 4.029 0.250 0.215-0.285 183.238 28 84.719 

Dropouts all transition 29 4.029 0.387 0.313-0.461 740.537 28 96.219 
4 years        

Dropouts no transition 16 2.926 0.216 0.185-0.246 56.390 15 73.400 
Equal risk of transition in 

dropouts and non-dropouts 
16 2.926 0.265 0.227-0.303 79.118 15 81.041 

Dropouts all transition 16 2.926 0.439 0.322-0.556 756.624 15 98.018 
>4 years        

Dropouts no transition 14 2.301 0.221 0.167-0.275 124.215 13 89.534 
Equal risk of transition in 

dropouts and non-dropouts 
14 2.301 0.283 0.198-0.369 304.356 13 95.729 

Dropouts all transition 14 2.301 0.431 0.203-0.659 3180.00 13 99.59 
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eTable 6: Meta-analytical estimates of the hazard rate of transition to psychosis in individuals at CHR-P. 
 

    
Follow-up 

time 
Sample size N of 

transitions to 
psychosis  

Hazard rate of 
transition to 
psychosis 

95% CI 

0.5 4860 451 0.143 0.131-0.153 

1 3408 677 0.121 0.115-0.134 

1.5 2892 819 0.100 0.094-0.113 

2 2357 905 0.083 0.073-0.094 

2.5 1444 1013 0.086 0.077-0.112 

3 1029 1040 0.047 0.035-0.058 

3.5 808 1053 0.030 0.020-0.041 

4 737 1062 0.022 0.016-0.035 

4.5 662 1069 0.016 0.011-0.027 

5 628 1073 0.014 0.009-0.025 

5.5 420 1076 0.014 0.010-0.032 

6 397 1079 0.015 0.009-0.026 

6.5 373 1081 0.012 0.007-0.020 

7 323 1087 0.012 0.007-0.018 

7.5 323 1087 0.012 0.008-0.021 

8 323 1087 0.014 0.008-0.029 

8.5 250 1088 0.015 0.008-0.042 

9 250 1088 0.020 0.010-0.102 

9.5 132 1089 0.027 0.012-0.389 

10 114 1092 0.028 0.011-(Inf) 
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eTable 7: Meta-analytical estimates of the Kaplan-Meier failure function (1 − survival) of transition to psychosis in individuals at 
CHR-P, re-estimated 1 year after the start of the follow-up. 
 

 
Follow-up 

time 
N of 

individuals 
at CHR-P at 

risk 

N of 
transitions to 

psychosis 

Cumulative risk 
of transition to 

psychosis 

95%CI 

0.5 2892 142 0.044 0.051 0.037 
1 2357 228 0.076 0.085 0.066 

1.5 1444 336 0.130 0.143 0.116 
2 1029 363 0.150 0.166 0.135 

2.5 808 376 0.163 0.180 0.147 
3 737 385 0.173 0.190 0.155 

3.5 662 392 0.182 0.200 0.163 
4 628 396 0.187 0.205 0.167 

4.5 420 399 0.192 0.211 0.172 
5 397 402 0.198 0.218 0.177 

5.5 373 404 0.202 0.223 0.180 
6 323 410 0.216 0.239 0.192 

6.5 323 410 0.216 0.239 0.192 
7 323 410 0.216 0.239 0.192 

7.5 250 411 0.219 0.243 0.194 
8 250 411 0.219 0.243 0.194 

8.5 132 412 0.225 0.251 0.198 
9 114 415 0.245 0.279 0.210 

9.5 111 417 0.259 0.296 0.219 
10 111 417 0.259 0.296 0.219 
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eTable 8: Meta-analytical estimates of the Kaplan-Meier failure function (1 − survival) of transition to psychosis in individuals at 
CHR-P, re-estimated 2 years after the start of the follow-up. 
 
 

Follow-up 
time 

N of 
individuals 
at CHR-P at 

risk 

N of 
transitions to 

psychosis 

Cumulative risk 
of transition to 

psychosis 

95%CI 

0.5 1444 108 0.058 0.069 0.048 
1 1029 135 0.081 0.094 0.067 

1.5 808 148 0.095 0.110 0.079 
2 737 157 0.105 0.122 0.089 

2.5 662 164 0.115 0.132 0.097 
3 628 168 0.120 0.138 0.101 

3.5 420 171 0.126 0.145 0.106 
4 397 174 0.132 0.153 0.111 

4.5 373 176 0.137 0.158 0.115 
5 323 182 0.152 0.176 0.127 

5.5 323 182 0.152 0.176 0.127 
6 323 182 0.152 0.176 0.127 

6.5 250 183 0.155 0.180 0.130 
7 250 183 0.155 0.180 0.130 

7.5 132 184 0.162 0.189 0.133 
8 114 187 0.183 0.219 0.146 

8.5 111 189 0.198 0.238 0.156 
9 111 189 0.198 0.238 0.156 
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eTable 9: Meta-analytical estimates of the Kaplan-Meier failure function (1 − survival) of transition to psychosis in individuals at 
CHR-P, re-estimated 3 years after the start of the follow-up. 
 
 

Follow-up 
time 

N of 
individuals 
at CHR-P at 

risk 

N of 
transitions to 

psychosis 

Cumulative risk 
of transition to 

psychosis 

95%CI 

0.5 808 13 0.015 0.023 0.007 
1 737 22 0.027 0.038 0.016 

1.5 662 29 0.037 0.050 0.023 
2 628 33 0.043 0.057 0.028 

2.5 420 36 0.049 0.064 0.033 
3 397 39 0.056 0.073 0.038 

3.5 373 41 0.061 0.079 0.042 
4 323 47 0.077 0.099 0.054 

4.5 323 47 0.077 0.099 0.054 
5 323 47 0.077 0.099 0.054 

5.5 250 48 0.081 0.104 0.057 
6 250 48 0.081 0.104 0.057 

6.5 132 49 0.088 0.114 0.060 
7 114 52 0.111 0.148 0.073 

7.5 111 54 0.127 0.169 0.084 
8 111 54 0.127 0.169 0.084 
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eTable 10: Meta-analytical estimates of the Kaplan-Meier failure function (1 − survival) of transition to psychosis in individuals at 
CHR-P, re-estimated 4 years after the start of the follow-up. 
 

 
Follow-up 

time 
N of 

individuals at 
CHR-P at risk 

N of 
transitions to 

psychosis 

Cumulative risk 
of transition to 

psychosis 

95%CI 

0.5 662 7 0.010 0.018 0.003 
1 628 11 0.016 0.026 0.007 

1.5 420 14 0.023 0.034 0.011 
2 397 17 0.030 0.044 0.015 

2.5 373 19 0.035 0.051 0.019 
3 323 25 0.052 0.072 0.031 

3.5 323 25 0.052 0.072 0.031 
4 323 25 0.052 0.072 0.031 

4.5 250 26 0.056 0.077 0.033 
5 250 26 0.056 0.077 0.033 

5.5 132 27 0.063 0.088 0.037 
6 114 30 0.087 0.123 0.049 

6.5 111 32 0.103 0.145 0.060 
7 111 32 0.103 0.145 0.060 
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eTable 11: Meta-analytical estimates of the Kaplan-Meier failure function (1 − survival) of transition to psychosis in individuals at 
CHR-P, re-estimated 5 years after the start of the follow-up. 
 
 

Follow-up 
time 

N of 
individuals 
at CHR-P at 

risk 

N of 
transitions to 

psychosis 

Cumulative risk 
of transition to 

psychosis 

95%CI 

0.5 420 3 0.006 0.014 0.000 
1 397 6 0.014 0.025 0.003 

1.5 373 8 0.019 0.032 0.006 
2 323 14 0.036 0.055 0.017 

2.5 323 14 0.036 0.055 0.017 
3 323 14 0.036 0.055 0.017 

3.5 250 15 0.040 0.060 0.020 
4 250 15 0.040 0.060 0.020 

4.5 132 16 0.047 0.071 0.022 
5 114 19 0.072 0.107 0.035 

5.5 111 21 0.089 0.130 0.045 
6 111 21 0.089 0.130 0.045 
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eTable 12: Meta-regressions transition to psychosis, duration and moderating factors. 
All studies were pooled together across any timepoints. In case of overlapping studies, the ones with the longest follow-up time were selected. 
The final database thus included only non-overlapping studies. To control for the variable duration of follow-up, the latter factor was used as 
fixed covariate in multiple meta-regressions. 

 
Factor (reference) No. of 

Studies 
 Coefficient SE 95% CI Z-Value P value 

Fixed covariate: Duration of follow-up 74 0.002 0.001 0.001 0.003 3.930 <0.001 
Year of publication 74 -0.014 0.026 -0.065 0.037 -0.530 0.596 
Study design: 

(Cohort) 
RCT 

74  
 
0.038 

 
 
0.377 

 
 
-0.701 

 
 
0.776 

 
 
0.100 

 
 
0.920 

% of APS 38 0.012 0.014 -0.015 0.041 0.877 0.380 
% of BLIPS/BIPS 33 0.020 0.007 0.005 0.034 2.706 0.007 
% of GRD 34 -0.014 0.013 -0.041 0.012 -1.087 0.277 
% of Basic symptoms 5 D.n.a. a 
Mean age 73 0.016 0.027 -0.036 0.069 0.615 0.538 
% of females 73 -0.021 0.007 -0.035 -0.006 -2.827 0.005 
CHR-P assessment instrument: 

(CAARMS) 
SIPS 
Others 

74  
 
0.135 
0.359 

 
 
0.175 
0.332 

 
 
-0.209 
-0.291 

 
 
0.479 
1.010 

 
 
0.768 
1.082 

 
 
0.442 
0.279 

Quality of the study: 
NOS scores b 

 
69 0.086 

 
0.061 

 
-0.034 0.205 

 
1.41 

 
0.160 

Continent: 
(Europe) 
 Asia 
North America 
Australia 
Other 

74  
 
-0.163 
0.044 
0.188 
-0.342 

 
 
0.253 
0.215 
0.377 
0.525 

 
 
-0.660 
-0.377 
-0.841 
-1.081 

 
 
0.333 
0.464 
1.217 
0.396 

 
 
-0.644 
0.204 
0.358 
-0.909 

 
 
0.519 
0.838 
0.720 
0.364 

Duration of untreated attenuated psychotic symptoms 3 D.n.a.a 
Baseline ICD/ 
DSM comorbid 
disorders 

% any non-psychotic mental disorder 5 D.n.a.a 
% of any mood disorder 14 0.016 0.0157 -0.015 0.047 1.022 0.306 
% of major depressive disorder 7 D.n.a.a       
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% of bipolar disorders 6 D.n.a.a       
% of personality disorders 4 D.n.a.a 
% of neurodevelopmental disorders 4 D.n.a.a 
% of anxiety disorders 20 0.010 0.011 -0.011 0.031 0.943 0.346 
% of ADHD 4 D.n.a.a 
% of cannabis use disorder 4 D.n.a.a 
% of alcohol use disorder 3 D.n.a.a 
% of other substance use disorderc 6 D.n.a.a  
% of PTSD 5 D.n.a.a 
% of OCD 7 D.n.a.a  

Interventions % of antipsychotics baseline 30 0.009 0.005 -0.001 0.020 1.728 0.084 
% of antipsychotics at follow-up 9 D.n.a.a  
% of antidepressants at baseline 16 -0.001 0.008 -0.018 0.015 -0.126 0.900 
% of antidepressants at follow-up 6 D.n.a.a  
% of any other psychotropics at 
baseline 

14 0.004 0.010 -0.015 0.023 0.405 0.685 

% of any other psychotropics at 
follow-up 

4 D.n.a.a 

% of psychotherapy at baseline 6 D.n.a.a  
% of psychotherapy at follow-p 3 D.n.a.a 

aD.n.a: does not apply due to lack of enough studies (<10 studies) providing this data to evaluate its influence; b Within the RoB2, 50% RCT had a high risk of bias, 37.5% unclear 
risk of bias and 12.5% low risk of bias; however these data were not used in the meta-regression analyses; cExcluding alcohol use disorders and cannabis use disorder. 
ADHD: Attention Deficit and Hyperactivity Disorder; APS: Attenuated Psychosis Symptoms; BLIPS: Brief Limited Intermittent Psychotic Symptoms; BS: Basic symptoms; 
CAARMS: Comprehensive Assessment of At Risk Mental States; GRD: Genetic risk and deterioration syndrome; DSM: Diagnostic and Statistical Manual of Mental Disorders; 
ICD: International classification of diseases; OCD: obsessive-compulsive disorder; PTSD: Posttraumatic stress disorder; RCT: randomized controlled trial; SIPS: Structured 
Interview for Prodromal Syndromes. 
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eMethods 1: Search terms used for the literature search. 
 
The following search terms were applied:  

(“risk” OR “prodrom*” OR “prediction” OR “onset” OR “ultra-high risk” OR “clinical high risk” 

OR “attenuat*” OR “APS” OR “high risk” OR “BLIPS” OR “brief limited” OR “brief intermittent” 

OR “genetic high risk” OR “GRD” OR “at-risk mental state” OR “risk of progression” OR 

“progression to first-episode” OR “basic symptoms”) 

AND 

(“psychosis” OR “schizophrenia” OR “schizoaffective”).  
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eMethods 2: CHR-P instruments included (modified from131). 
 
The CHR-P state comprises the Ultra High Risk state and/or the Basic Symptoms131. 

 The following UHR instruments were considered to define the UHR state: 

Comprehensive Assessment of At Risk Mental States (CAARMS132) and Structured 

Interview for Psychosis-risk Syndromes (SIPS133,134) and Early Recognition Inventory 

(ERIraos135). Furthermore, before the development of these instruments, the CHR-P 

state was defined through the Positive and Negative Syndrome Scale (PANSS136), 

Brief Psychiatric Rating Scale (BPRS137). 

 The following UHR instruments were considered to define the BS131: Bonn Scale for 

the Assessment of Basic Symptoms (BSABS138), Basel Screening Instrument for 

Psychosis (BSIP139), and Schizophrenia Proneness Instrument140 - Adult (SPI-A) and 

Child and Youth (SPI-CY) version -. 

 Transition to psychosis was operationalised as defined by each CHR-P instrument or 

according to ICD/DSM-any version. 

 

Individuals not formally assessed with these instruments were not included in the current 

systematic review and meta-analysis. For example, those at genetic risk for psychosis (twins, 

first or second-degree relatives) or with a schizotypal personality disorder but without functional 

impairments were not included. 

Current meta-analytic estimates of psychosis onset are closely related to the way the 

psychosis threshold is operationalised in the CHR-P field. Addressing validity of this threshold 

is outside the scope of the current review of existing cohort studies and meta-analysis. 

However, we have recently demonstrated that psychosis onset in this population is associated 

with meaningful real-world outcomes141 that deserve clinical attention. Notably, psychotic 

experiences142, measured through self-administered questionnaires143, are relatively frequent 

at the population-level (prevalence about 8% in young adults aged 24144) and poorly predictive 

of psychosis onset (risk of psychosis: 0.5-1% per year144). However, these manifestations 

cannot be conflated with the CHR-P, which requires detection by an experienced and trained 

clinician to distinguish pathological from non-pathological phenomena145, and it is not common 

in the general population (only 0.3% of individuals146), being highly predictive of psychosis 

onset (risk of psychosis: 20% at 2 years131,147. 
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eMethods 3: Study measures. 
 

A) Measures describing the main characteristics of the studies included: 

 First author and year of publication. 

 Country. 

 Study design (Longitudinal cohort, Randomized clinical trial, Other trials [e.g. non-

randomised trial, non-blinded (e.g. open-label), non-controlled (e.g. naturalistic 

study)]). 

 Proportion of Attenuated Psychosis Symptoms -APS-. 

 Proportion of Brief Limited Intermittent Psychotic Symptoms -BLIPS-. 

 Proportion of Genetic risk and deterioration syndrome -GRD-. 

 Proportion of Basic symptoms -BS-. 

 CHR-P sample size. 

 Mean age (SD or range). 

 Proportion of females. 

 CHR-P assessment instrument (as listed in eMethods 2). 

 Duration of follow-up (in months). 

 Study quality: total NOS scores. 

 

 

B) Planned meta-regressor factors that may affect transition risk: 

 Duration of follow-up (fixed covariate for meta-regressions). 

 Year of publication, study design, proportion of APS, BLIPS, GRD, BS, mean age, 

proportion of females, CHR-P assessment tools, study quality (see A). 

 Continent: Europe, Asia, North America, Australia, Other. 

 Duration of untreated attenuated psychotic symptoms – in months- (as per Fusar-Poli 

2012148). 

 Proportion of baseline comorbid mental disorders (al ICD or DSM-defined): a) any non-

psychotic mental disorder; b) any mood disorder c) major depressive disorder; d) 

bipolar disorders; e) personality disorders; f) neurodevelopmental disorders; g) anxiety 

disorders; h) ADHD; i) cannabis use disorder; j) alcohol use disorder; k) other 

substance use disorder; l) PTSD; m) OCD. 

 Proportion of interventions at baseline and follow-up: a) antipsychotics, b) 

antidepressants, c) other psychotropics, d) psychotherapy [including CBT, IPT and 

other psychotherapeutic interventions], e) needs-based-intervention (as previously 

defined i.e. encompassing: supportive psychotherapy primarily focusing on pertinent 
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issues such as social relationships and vocational or family problems; case 

management, providing psychosocial assistance with accommodation, education or 

employment; brief family psychoeducation and support). 
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eMethods 4: Quality assessment. 
 
All the included studies were evaluated using a modified version of the Newcastle-Ottawa 

Scale (NOS) for cohort studies. This modified version has been repeatedly used for systematic 

reviews and meta-analysis in the CHR-P field147,149-151 (see eTable_3). Studies were awarded 

a maximum of eight points on six items: a) Representativeness of exposed cohort: the sample 

should be representative and not focus on a selected group with particular socio-demographic 

characteristics; sample size should be adequate; b) Robustness of the method used to 

ascertain exposure: comprehensive UHR state and BS instruments that have been validated 

should be used to characterize the CHR-P state (see eMethods 2); c) Comparability between 

the groups: studies matching the groups or adjusting for confounding factors or moderators 

are associated with higher quality; the influence of sociodemographic and clinical factors in 

the results should be analysed and discussed; d) Assessment of outcome: robust tools should 

be used to determine the outcome of interest (i.e. transition to psychosis); blinding of the 

researchers is associated with higher study quality; e) Follow-up duration: follow-up should be 

sufficiently long for outcomes to occur. In studies with short follow-up durations (<6 months), 

there is an increased risk of transition to psychosis being found as a result of a better 

characterization and more comprehensive reporting of symptoms by patients after a longer 

interaction with the researchers; f) Loss to follow-up: loss to follow-up rate should be reported, 

and this should be low (<30%), and similar in all the included groups. 

We additionally used the Cochrane Risk of Bias tool (RoB2)152 to assess the risk of bias within 

Randomized Controlled Trials only (i.e. this tool was not applied to observational studies). For 

RoB2, a judgment was made about whether each study had a high, low or unclear risk of bias 

in each of the following six domains: random sequence generation, allocation concealment, 

blinding of participants and study personnel, blinding of outcome assessments, incomplete 

outcome data, and selective outcome reporting. The overall risk of bias was classified as low 

if none of the domains was rated as high risk and three or less were rated as unclear risk; as 

unclear if one domain was rated as high risk, or none rated as high risk but four or more rated 

as unclear risk; as high risk of bias if more domains were rated as high or unclear risk153.  
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eMethods 5: Recreation of individual data from Kaplan-Meier plots. 
 

We digitalized the Kaplan-Meier plots associating each angle or censor mark of the curve with 

a pixel coordinate, and we scaled the coordinates so that the plot's width corresponded to the 

maximum follow-up time and the plot's height to 100% individuals. We used the GNU Image 

Manipulation Program (GIMP)154, but many other programs could be used at this regard. 

Afterward, the script155 recreated the survival plot starting from time zero and 100% individuals. 

The script understands every censor mark as a patient lost to follow-up at that time, 

and every curve descent as one or more transitions at that time. Note that the magnitude of 

each drop depends on the number of transitions at that time. When the number of transitions 

is inexact (e.g., 2.2-2.8 could correspond to either 2 or 3 transitions), the script rounds the 

number of transitions randomly up or down, and it repeats the recreation process many times 

(5000) to find the best recreation according to the root mean square error (RMSE) criterion. 

 

The reader may find the script at: 

https://karger.figshare.com/ndownloader/files/7546831.
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eMethods 6: Script used to conduct the primary analyses. 
 
Note: we estimated the hazard rate with the “muhaz” package for R156.  
 
 

library(survival) 
library(muhaz) 
 
# Read individual data (estimated as in eMethods 4) 
X = read.csv("individual_data.csv") 
 
# Cumulative incidence of psychosis 
m = survfit(Surv(X$time, X$status) ~ 1) 
plot(0, 0, type = "n", xlim = c(0, 10), ylim = c(0, 0.4), 
     xlab = "Follow-up (years)", ylab = "Cumulative incidence") 
lines(m$time, 1 - m$lower, col = "#aabbcc") 
lines(m$time, 1 - m$upper, col = "#aabbcc") 
lines(m$time, 1 - m$surv, col = "#333399") 
 
# Add hazard rate 
m = muhaz(X$time, X$status, max.time = 10) 
par(new = TRUE) 
plot(0, 0, type = "n", xlim = c(0, 10), ylim = c(0, 0.2), 
     xlab = "", ylab = "", xaxt = "n", yaxt = "n", frame.plot = FALSE) 
axis(4, at = 0:8 / 40, labels = c(0, sub("0.", ".", 1:8 / 40))) 
mtext("Hazard rate", side = 4, col = "#993333", line = 2.1) 
lines(m$est.grid, m$haz.est, col = "#993333") 
 
# Survival estimates after k years (e.g., k = 1) 
k = 1 
Xk = X 
Xk$time = Xk$time - 1 
Xk = Xk[which(Xk$time > 0),] 
m = summary(survfit(Surv(Xk$time, Xk$status) ~ 1)) 
m = data.frame(stime = m$time, n.risk = m$n.risk, n.event = cumsum(m$n.event), 
               surv=m$surv, lower=m$lower, upper=m$upper) 
SURV= NULL 
for(time in 1:20 / 2) { 
  SURV = rbind(SURV, cbind(time, m[which(m$stime > time)[1] - 1,])) 
} 
SURV$stime = NULL 
SURV 
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eResults. Prediction interval analyses and assessment of publication bias. 

Prediction interval analyses 

Prediction intervals were estimated for all the evaluated time points.  

At 0.5 years follow-up prediction interval was 0.015-0.368; at 1 year follow-up prediction 

interval was 0.068-0.281; at 1.5 years follow-up prediction interval was 0.097-0.354; at 2 years 

follow-up prediction interval was 0.108-0.325; at 2.5 years follow-up prediction interval was 

0.119-0.442; at 3 years follow-up prediction interval was 0.129-0.429; at 4 years follow-up 

prediction interval was 0.146-0.433; at >4 years follow-up prediction interval was 0.092-0.607. 

 

Assessment of publication bias 

We conducted a Cox regression in which the dependent variable was the time to transition 

and the independent variable was the sample size, and the regression did not detect any 

relationship between sample size and transition hazard (HR=1, z=-0.3, p=0.77). 
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eDiscussion: Potential implications of attrition in the current study. 

Study drop out is a frequent phenomenon in prospective cohort studies. The exact factors that 

may lead to study dropout are not well established in CHR-P research and there is limited 

evidence investigating the hazard rate of transition to psychosis in individuals at CHR-P who 

drop out compared to those who complete the follow-up. However, there is converging 

evidence suggesting that attrition occurs at random. 

First, recent large-scale, real-world cohort studies that leverage Electronic Health Records 

(EHRs) demonstrated that transition risk is similar among individuals at CHR-P followed and 

not followed-up (see157 and eFigure 6 published in158). There is additional independent 

evidence indicating that individuals at CHR-P who drop out share similar demographic 

characteristics with those who are followed-up and are similarly impaired with respect to 

functional status, severity of attenuated psychotic symptoms and baseline to follow-up 

changes in severity of symptoms159. Furthermore, there is evidence that individuals at CHR-P 

who drop out have greater severity of disorganised symptoms160, which are a strong predictor 

of transition to psychosis161. Based on this evidence, we thus assumed an equal transition risk 

across the two groups. To further test our assumption, we conducted sensitivity analyses 

assuming a best-case (i.e. none of the dropouts would transition to psychosis) and worst-case 

scenario (i.e. all the dropouts would transition to psychosis) regarding transition risks in 

individuals at CHR-P. These sensitivity analyses confirmed that our assumption of a similar 

transition risk between those followed up or not is reasonable. Furthermore, our meta-analytic 

estimate aligns with the meta-analytic Kaplan-Meier transition estimate. 

Finally, we note that similar assumptions are made in any survival analysis which is being 

conducted in prospective research in the medical field, and therefore do not represent intrinsic 

limitations of the CHR-P field. 
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eFigure 1: Sensitivity analyses. 
 
Sensitivity analyses estimated the cumulative risk of psychosis under different assumptions 

relating to Individuals at CHR-P lost at follow-up (dropouts).  

The main analysis (grey histogram in eFigure1) assumed that transition risk is similar among 

CHR-P followed and not followed-up (see157 and eFigure 6 published in158 and 159). 

Accordingly, we used the study-specific transition risk to compute the raw number of 

transitions among those not followed-up. Two sensitivity analyses estimated the impact of 

such an assumption. A first analysis was conducted assuming that none of the Individuals at 

CHR-P lost at followed transitioned to psychosis (green histograms in eFigure 1). A second 

analysis was conduct assuming that all Individuals at CHR-P lost to follow-up transitioned to 

psychosis (violet histograms in eFigure 1). eTable_5 reports the corresponding estimates 

along with their 95%CIs. B)  
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A second version of the same eFigure 1 illustrated above is represented, which superimposes 

the highest and lowest 95%CIs emerging from the sensitivity analyses (for each timepoint) on 

the main analysis (equal risk of transition in dropouts/non-dropouts). 
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eFigure 2: Frequency and percentage of transitions over time. 
Frequency (numbers) of transition to psychosis from a CHR-P stage (red line, y axis on the right) and percentage of transition to psychosis 
from a CHR-P stage (blue line, y axis on the left) 
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