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eMethods 1. CRIS
South London and the Maudsley (SLaM) is a National Health Service (NHS) mental health Trust.
SLaM provides secondary mental health care to a population of approximately 1.3 million residents of
four London boroughs (Lambeth, Southwark, Lewisham and Croydon). The trust is effectively
digitalized and paper-free,1 and all patients have a personal electronic clinical record. It is a legal
requirement for SLaM healthcare professionals to keep these records up to date.1 The SLaM register
contains the full clinical records of all patients, which are continually updated throughout their care,
regardless of discharges from and/or referrals to other services. A Clinical Record Interactive Search
(CRIS) tool1 was implemented to facilitate searching and retrieval of full but anonymised clinical
information for research purposes.1 Because the CRIS tool draws directly from these electronic health
records, it provides valuable ‘real-world’ and ‘real-time’ information on routine mental health care.2
CRIS has already been used in ARMS studies3 as well as in over 70 previous publications, some of
which are published in high impact factor journals.4-6 CRIS-related methods and descriptive data of the
SLaM cohort have been extensively detailed. 1,2,7-10
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eMethods 2. Details of study measures
Outcome
The primary outcome of interest was the hazard ratio (HR) of developing any psychotic disorder. This
was defined as the emergence of the first ICD-1011 primary diagnosis of non-organic psychotic
disorder, occurring at least three months after the index diagnosis as recorded in the electronic medical
records: schizophrenia spectrum psychoses (schizophrenia [F20.x, except F20.4/F20.5], schizoaffective
disorder [F25.x], delusional disorders [F22.x, F24], acute and transient psychotic disorders [F23.x]),
unspecified nonorganic psychosis (F28/F29), psychotic disorders due to psychoactive substance use
([F10-F19].5), and affective psychoses (mania with psychotic symptoms [F30.2], bipolar affective
disorder with psychotic symptoms [F31.2, F31.5], and depression with psychotic symptoms
[F32.3/F33.3]).

Predictors
Univariate screening and/or stepwise predictor selections have been criticized on multiple grounds.12
Conversely, Steyerberg et al13 recommend that: “predictor selection should usually consider clinical
knowledge and previous studies rather than solely rely on statistical selection methods”. A recent
methodological review of predictive studies in individuals at clinical high risk for psychosis
specifically recommended that candidate predictors could be selected on the basis of existing metaanalytical knowledge.12. In line with these recommendations and in order to meet the objective of
developing a practical tool for risk prediction, our focus was on a few preselected demographic and
clinical measures that are easily collected in general clinical settings. The number of predictors was
further limited to five, to ensure that there was a high event per variable (EPV>20) ratio, which is
recommended to develop robust models in the case of relatively infrequent outcomes.14 The data in the
current study were not used to select the predictors, as described in more detail below.
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The rationale for selecting the index diagnosis as the key a-priori predictor of interest was detailed in
the introduction. The index diagnosis was operationalized as the first primary diagnosis of any nonorganic and non-psychotic ICD-10 mental disorder, as registered in the electronic medical records after
accessing SLaM services (see eTable 1). Baseline ICD-10 psychotic disorders were excluded, with the
exception of Acute and Transient Psychotic Disorders (ATPD, F23.x), which are, by definition,
clinically remitting and non-psychotic within three months (short-lived). This group is prognostically
similar to the Brief Limited Intermittent Psychotic Symptom (BLIPS) subgroup of the ARMS construct
and to the Brief Limited Psychotic Symptoms (BIPS) subgroup of the Structured Interview for the
Psychosis-Risk Syndrome (SIPS; for details on these competing operationalizations see Table 1 that
was published in Fusar-Poli et al15 and previous publications on the diagnostic and prognostic
significance of BLIPS15,16). On a diagnostic level, about two thirds (68%) of BLIPS meet ATPD
criteria,16 while the proportion of ATPD meeting BLIPS criteria is unknown. We included the ATPD to
conceptually match the ARMS construct which is used to predict both first episode of psychosis (in
patients meeting APS) and a psychotic relapse (in patients meeting the BLIPS criteria).16 We recently
suggested overcoming these discrepancies with a revised model of the ARMS that is based on the
clinical staging of APS vs BLIPS subgroups.17-21 Dropping the ATPD (and inevitably the BLIPS/BIPS)
from an ARMS assessment and care on the basis that a short-lived episode of psychosis was already
present is pragmatically problematic because these individuals have a very high risk of relapse and are
in need of care. ATPD patients are also more likely to be discharged from traditional first episode
services because they have remitted from their initial symptoms and indeed no clear treatment
guidelines have been developed for these individuals. At the same time, we have fully addressed the
impact of this subgroup in supplementary analyses refitting the predictive model to the derivation data
after removing ATPD cases.

Index diagnosis also included individuals meeting the ARMS criteria as ascertained by the Outreach
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And Support in South London (OASIS) service (eTable 1). Those undergoing an assessment on
suspicion of psychosis risk but not meeting ARMS criteria were not included and their clinical fate is
reported in previous publications (6-year risk of psychosis of 11.74% (95%CI 6.39%-21.05%), see the
eFigure 6 from22). The OASIS service is a fully integrated part of SLaM and provides assessment and
treatment for individuals at clinical high risk for psychosis (although the ARMS designation is not
officially codable on the ICD-10, it is separately recorded in CRIS). Details of the OASIS team have
been described elsewhere.23,24 For analytical purposes, index diagnoses were further clustered into
diagnostic groups, as fully detailed in eTable 1. Because of the substantial prognostic heterogeneity,25,26
the ARMS designation was additionally deconstructed into its three subgroups (eTable 1).27

The other predictors were selected on the basis of an established empirical link to psychosis risk, as
supported by at least one previous meta-analysis. There was no attempt to select predictors based on
theoretical causal models of psychosis, clinical knowledge or intuition. The preselected predictors
included age,28 gender,28 ethnicity,28 and age by gender interaction,28 which were found to be reliably
associated with an increased incidence of psychotic disorders in a large meta-analytical sample (83
studies) of people aged 16-64.28 The predictors extracted from the electronic records were those
recorded closest to the time of first contact with SLaM.

Time to event
The follow-up began three months after the date of the index diagnosis within SLaM, censored at 1st
April 2016. This lag period was chosen to allow patients sufficient time after their index diagnosis to
meet the ICD-10 duration criterion for acute and transient psychotic disorders (F23.x). Since we did not
employ a structured assessment at baseline (see limitations), this lag period was also used to be
conservative and exclude individuals who were underreporting psychotic symptoms at baseline (false
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transition to psychosis). A similar approach has been previously used in ARMS research to exclude
patients that disclosed over-threshold psychotic symptoms after being enrolled in research studies.29
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eTable 1. Primary index diagnoses of non-organic and non-psychotic mental disorder
Diagnostic group
ICD-10 code
ICD-10 diagnosis name
ARMS
APS (1)
At Risk Mental State, Attenuated Psychosis Syndrome Subgroup
(1)
BLIPS
At Risk Mental State, Brief and Limited Intermittent Psychotic Symptoms
(1)
GRD
At Risk Mental State, Genetic Risk and Deterioration syndrome
Acute and transient
F23.x
Acute and transient psychotic disorders
psychotic disorders
Substance use disorders
F10 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of alcohol
F11 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of opioids
F12 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of cannabinoids
F13 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of sedatives or hypnotics
F14 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of cocaine
F15 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of other stimulants,
including caffeine
F16 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of hallucinogens
F17 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of tobacco
F18 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to use of volatile solvents
F19 (excluding *.5, *.4, *.7)
Non psychotic mental and behavioural disorders due to multiple drug use and use of
other psychoactive substances
Bipolar mood disorders
F31.x (excluding F31.2 and
Non psychotic bipolar disorder
F31.5)
F34.0
Cyclothymia
F30.x (excluding *.2)
Non psychotic mania or hypomania
Non bipolar mood
[F32-F33].x (excluding F32.3 and Non psychotic depressive disorder
disorders
F33.3)
F34.1
Dysthymia
F34.8, F34.9, F38.x, F39
Unspecified mood disorders
Anxiety disorders
F40.x
Phobic anxiety disorders
F41.0
Panic disorder
F41.1
Generalized anxiety disorder
F41.2-F41.9
Other anxiety disorders
F42.x
Obsessive compulsive disorders
F43.x
Reaction to severe stress, and adjustment disorders
F44.x
Dissociative [conversion] disorders
F45.x
Somatoform disorders
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Personality disorders

F48.x
F60.0
F60.1
F60.2
F60.3
F60.4
F60.5
F60.6
F60.7
F60.8-F60.9, F61, F62.x, F68.x,
F69
F21
F63.x
F64.x, F65.x, F66.x
F80.x
F81.x, F82, F83
F84.x
F88, F89
F90.x
F91.x
F92.x, F93.x, F94.x, F98.x
F95.x
F50.x
F51.x
F52.x
F53.x (excluding F53.1)

Other neurotic disorders
Paranoid personality disorder
Schizoid personality disorder
Dissocial personality disorder
Emotionally unstable personality disorder
Histrionic personality disorder
Anankastic personality disorder
Anxious [avoidant] personality disorder
Dependent personality disorder
Other personality disorders

Schizotypal Disorder
Habit and impulse disorders
Sexual disorders
Developmental disorders
Specific developmental disorders of speech and language
Other specific developmental disorders
Pervasive developmental disorders
Other and unspecified disorders of psychological development
Childhood/adolescence
Hyperkinetic disorders
onset disorders
Conduct disorders
Other emotional and behavioural disorders with childhood or adolescence onset
Tic disorders
Physiological syndromes
Eating disorders
Nonorganic sleep disorders
Sexual dysfunction, not caused by organic disorder or disease
Non psychotic Mental and behavioural disorders associated with the puerperium, not
elsewhere classified
F54.x, F55, F59
Other physiological syndromes
Mental retardation
F70.x
Mild mental retardation
F71.x
Moderate mental retardation
F72.x
Severe mental retardation
F73.x
Profound mental retardation
F78.x
Other mental retardation
F79.x
Unspecified mental retardation
F00-F09 organic mental disorders and all psychotic disorders other than F23.x were excluded; (1) ICD-10 codes not applicable. Subjects meeting
© 2017 American Medical Association. All rights reserved.

multiple ARMS criteria were stratified for symptom severity as previously suggested26: any BLIPS>APS or APS+GRD>GRD alone.
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eMethods 3. Exchange rate and decision curve analysis
The exchange rate can be qualitatively derived by asking simple questions, such as the
maximum number of ARMS patients that a doctor would recommend for focused interventions
(encompassing clinical assessment, close-in monitoring, and psychological therapies)27 to
prevent one patient developing the outcome. In ARMS patients, the meta-analytical number
needed to treat is 14.30 This implies that the harm of delaying focused interventions for
psychosis prevention is 13 times greater than that of an unnecessary treatment (among 14
patients undergoing focused interventions, one psychosis prevented equates to 13 unnecessary
treatments). We thus used 1/13=7.69% as an approximate exchange rate. However, as the
answers to these kinds of questions and the exchange rates are subjective, we additionally
plotted net benefit for a range of reasonable exchange rates in a decision curve analysis.31
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eTable 2. The RECORD statement – checklist of items, extended from the STROBE statement, that should be reported in observational
studies using routinely collected health data.
Item
No.

STROBE items

Location in
manuscript where
items are reported

RECORD items

Location in
manuscript
where items are
reported

1

(a) Indicate the study’s design
with a commonly used term in
the title or the abstract (b)
Provide in the abstract an
informative and balanced
summary of what was done and
what was found

Abstract

RECORD 1.1: The type of data used
should be specified in the title or
abstract. When possible, the name of
the databases used should be included.

Abstract

RECORD 1.2: If applicable, the
geographic region and timeframe
within which the study took place
should be reported in the title or
abstract.

Abstract

RECORD 1.3: If linkage between
databases was conducted for the study,
this should be clearly stated in the title
or abstract.

NA

Title and abstract

Introduction
Background
rationale

2

Objectives

3

Methods
Study Design

4

Setting

5

Explain the scientific
background and rationale for the
investigation being reported
State specific objectives,
including any prespecified
hypotheses

Introduction

Present key elements of study
design early in the paper
Describe the setting, locations,
and relevant dates, including
periods of recruitment, exposure,

Abstract
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Introduction and
methods (outcome
and predictors
sections)

Abstract, methods
(data source and
study population

Participants

6

Variables

7

Data sources/

8

follow-up, and data collection
(a) Cohort study - Give the
eligibility criteria, and the
sources and methods of selection
of participants. Describe
methods of follow-up
Case-control study - Give the
eligibility criteria, and the
sources and methods of case
ascertainment and control
selection. Give the rationale for
the choice of cases and controls
Cross-sectional study - Give the
eligibility criteria, and the
sources and methods of selection
of participants

sections)
Abstract and
methods (data
source and study
population sections)

(b) Cohort study - For matched
studies, give matching criteria
and number of exposed and
unexposed
Case-control study - For
matched studies, give matching
criteria and the number of
controls per case
Clearly define all outcomes,
exposures, predictors, potential
confounders, and effect
modifiers. Give diagnostic
criteria, if applicable.

NA

For each variable of interest,

Methods (data

© 2017 American Medical Association. All rights reserved.

NA

NA

NA

Methods (study
measures section),
eTable 1

RECORD 6.1: The methods of study
population selection (such as codes or
algorithms used to identify subjects)
should be listed in detail. If this is not
possible, an explanation should be
provided.

Methods (data
source and study
population
sections)

RECORD 6.2: Any validation studies
of the codes or algorithms used to
select the population should be
referenced. If validation was conducted
for this study and not published
elsewhere, detailed methods and
results should be provided.

Methods (data
source section)
referenced
previous
publications
addressing the
codes or
algorithms used.

RECORD 6.3: If the study involved
linkage of databases, consider use of a
flow diagram or other graphical
display to demonstrate the data linkage
process, including the number of
individuals with linked data at each
stage.

NA

RECORD 7.1: A complete list of codes
and algorithms used to classify
exposures, outcomes, confounders, and
effect modifiers should be provided. If
these cannot be reported, an
explanation should be provided.

Methods (data
source and study
measures
sections), eTable
1, referenced
previous
publications
addressing the
codes or
algorithms used.

measurement

give sources of data and details
of methods of assessment
(measurement).
Describe comparability of
assessment methods if there is
more than one group
Describe any efforts to address
potential sources of bias

Bias

9

Study size

10

Explain how the study size was
arrived at

Quantitative
variables

11

Statistical
methods

12

Explain how quantitative
variables were handled in the
analyses. If applicable, describe
which groupings were chosen,
and why
(a) Describe all statistical
methods, including those used to
control for confounding
(b) Describe any methods used
to examine subgroups and
interactions
(c) Explain how missing data
were addressed
(d) Cohort study - If applicable,
explain how loss to follow-up
was addressed
Case-control study - If
applicable, explain how
matching of cases and controls
was addressed
Cross-sectional study - If
applicable, describe analytical
methods taking account of
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source and study
measures sections)

Methods (study
measures section,
predictors
subsection)
Methods (study
population section),
Figure 1
Statistical analysis

Statistical analysis

Statistical analysis
and footnotes to
Table 2
Statistical analysis
(model development
section)
Study measure (time
to event section)
NA

NA

sampling strategy
(e) Describe any sensitivity
analyses
..

Data access and
cleaning methods

Linkage

Results
Participants

Descriptive data

NA
RECORD 12.1: Authors should
describe the extent to which the
investigators had access to the database
population used to create the study
population.

RECORD 12.2: Authors should
NA
provide information on the data
cleaning methods used in the study.
RECORD 12.3: State whether the
NA
study included person-level,
institutional-level, or other data linkage
across two or more databases. The
methods of linkage and methods of
linkage quality evaluation should be
provided.

..

13

14

(a) Report the numbers of
individuals at each stage of the
study (e.g., numbers potentially
eligible, examined for eligibility,
confirmed eligible, included in
the study, completing follow-up,
and analysed)
(b) Give reasons for nonparticipation at each stage.
(c) Consider use of a flow
diagram
(a) Give characteristics of study
participants (e.g., demographic,
clinical, social) and information
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Methods (data
source section)
referenced
previous
publications
addressing the
codes or
algorithms used.

Results
(Sociodemographic
and clinical
characteristics of the
sample section) and
Figure 1
NA
Figure 1
Table 1

RECORD 13.1: Describe in detail the
selection of the persons included in the
study (i.e., study population selection)
including filtering based on data
quality, data availability and linkage.
The selection of included persons can
be described in the text and/or by
means of the study flow diagram.

Results
(Sociodemograph
ic and clinical
characteristics of
the sample
section) and
Figure 1

on exposures and potential
confounders
(b) Indicate the number of
participants with missing data
for each variable of interest
(c) Cohort study - summarise
follow-up time (e.g., average
and total amount)

Outcome data

Main results

15

16

Cohort study - Report numbers
of outcome events or summary
measures over time

Case-control study - Report
numbers in each exposure
category, or summary measures
of exposure
Cross-sectional study - Report
numbers of outcome events or
summary measures
(a) Give unadjusted estimates
and, if applicable, confounderadjusted estimates and their
precision (e.g., 95% confidence
interval). Make clear which
confounders were adjusted for
and why they were included
(b) Report category boundaries
when continuous variables were
categorized
(c) If relevant, consider
translating estimates of relative
risk into absolute risk for a
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Table 1
Results
(Sociodemographic
and clinical
characteristics of the
sample section)
Results (overall risk
of developing
psychotic disorders
in secondary mental
health care section),
eFigure 1, eTable 3
NA

NA

Table 2

NA

Figure 2 (Decision
Curve Analysis)

Other analyses

17

Discussion
Key results

18

Limitations

19

Interpretation

20

Generalisability

21

Other Information
Funding
22

Accessibility of
protocol, raw
data, and
programming

meaningful time period
Report other analyses done—
e.g., analyses of subgroups and
interactions, and sensitivity
analyses

Footnotes to Table
2, results (model
validation section)

Summarise key results with
reference to study objectives
Discuss limitations of the study,
taking into account sources of
potential bias or imprecision.
Discuss both direction and
magnitude of any potential bias

First paragraph of
discussion
Discussion
(strengths and
weaknesses of the
study section)

Give a cautious overall
interpretation of results
considering objectives,
limitations, multiplicity of
analyses, results from similar
studies, and other relevant
evidence
Discuss the generalisability
(external validity) of the study
results

Discussion
(interpretation of
findings and
strengths and
weaknesses of the
study sections)

Give the source of funding and
the role of the funders for the
present study and, if applicable,
for the original study on which
the present article is based
..

Financial support
statement
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RECORD 19.1: Discuss the
implications of using data that were not
created or collected to answer the
specific research question(s). Include
discussion of misclassification bias,
unmeasured confounding, missing
data, and changing eligibility over
time, as they pertain to the study being
reported.

Discussion
(implications for
clinical practice
and strengths and
weaknesses of the
study sections),
Table 3

RECORD 22.1: Authors should
provide information on how to access
any supplemental information such as
the study protocol, raw data, or

Protocol
published on
www.researchregi
stry.com, study

Discussion

code
programming code.
number 1487
*Reference: Benchimol EI, Smeeth L, Guttmann A, Harron K, Moher D, Petersen I, Sørensen HT, von Elm E, Langan SM, the RECORD Working
Committee. The REporting of studies Conducted using Observational Routinely-collected health Data (RECORD) Statement. PLoS Medicine 2015;
in press.
*Checklist is protected under Creative Commons Attribution (CC BY) license.
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eResults 1. Overall risk of developing psychotic disorders in secondary mental health care
Over the follow-up period there were 2011 events in the study population (see eFigure 1). The point
estimate for the 6-year risk of psychosis was 3.02 (95% CI 2.88-3.15), which was higher than the 6year risk of psychosis of 0.62 in the local general population (estimated with PsyMaptic
http://www.psymaptic.org/).

eResults 2. Net benefit analysis
For example, the net benefit of 0.013 at a threshold probability of 10% (as reported in Figure 2),
indicates that compared to conducting no tests, testing on the basis of the risk calculator is equivalent to
a strategy that found 1.3 patients at risk for psychosis per hundred patients, without conducting any
unnecessary testing.
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eFigure 1. Cumulative incidence (Kaplan-Meier failure function) for risk of development of psychotic
disorders in 91199 patients accessing SLaM during 2008-2015. There were 845 events in the first 365
days, 451 events in the interval 365-730 days, 295 events in the interval 730-1095 days, 216 events in
the interval 1095-1460 days, 136 events in the interval 1460-1825 days, 66 events in the interval 18252190 days, 2 events the interval 2190-2555 days. The last failure was observed at 2099 days, when
28476 patients were still at risk.
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eFigure 2 Smoothed curve of the baseline hazard function in the derivation database using kernel
density estimation.
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eTable 3. Raw count of events (transition to psychosis) observed over follow-up, stratified per
index diagnosis
Derivation dataset
ARMS
Acute and Transient Psychotic Disorders
Substance use disorders
Bipolar mood disorders
Non bipolar mood disorders
Anxiety disorders
Personality disorders
Developmental disorders
Childhood/adolescence onset disorders
Physiological syndromes
Mental retardation
TOTAL

Total
314
553
7149
950
6302
8235
1286
1412
4200
2555
864
33820
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Events
52
258
157
116
147
146
43
9
31
26
16
1001

Validation dataset
Total
50
725
6507
1526
8841
15960
2116
3706
9629
4424
1232
54716

Events
12
254
85
87
186
220
49
25
41
23
28
1010

eTable 4. Statistics for individual predictor variables in the multivariable Cox proportional
hazards regression analysis of risk for psychosis in the derivation dataset, after removing the
Acute and Transient Psychotic Disorder (ATPD) subgroup from the index diagnosis.
Multivariable model
Hazard
Predictor
95% CI
P
Ratio
1.001 1.019 <0.001
Age (years)
1.013
Gender
1.373 2.750 <0.001
Male
1.943
Female
1
0.979 0.995 0.002
Age by gender (male)
0.987
Ethnicity
White
1
2.874 3.979 <0.001
Black
3.381
1.083 2.387 0.018
Asian
1.608
1.294 2.873 0.001
Mixed
1.929
1.133 1.890 0.004
Other
1.463
Index diagnosis
ARMS (c)
1
Substance use disorders
0.106 0.203 <0.001
0.147
Bipolar mood disorders
0.616 1.223 0.418
0.868
Non bipolar mood disorders
0.112 0.217 <0.001
0.155
Anxiety disorders
0.109
0.079 0.151 <0.001
Personality disorders
0.221
0.146 0.333 <0.001
Developmental disorders
0.030
0.015 0.062 <0.001
Childhood/adolescence onset
0.039
0.025 0.061 <0.001
disorders
Physiological syndromes
0.057 0.147 <0.001
0.091
Mental retardation
0.049 0.149 <0.001
0.085
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eFigure 3. Calibration plot of the model estimated in the derivation database with resampling methods
using the hare function under the calibrate options of the rms package in R32 at 6-year follow-up.
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eDiscussion 1. Clinical utility for improving outcomes of first episode psychosis
Our manuscript may be of substantial clinical utility for health service provisions in view of clinical
guidelines such as the Access and Waiting Time (AWT) Standard which has been recently
implemented in England.33 Since April 2016, all early intervention for psychosis services are required
to assess for the presence of an ARMS. Although the Standard is likely to increase the number of sites
that will detect ARMS in England, there is no guarantee that it will improve the detection of individuals
at risk of psychosis within each NHS Trust. It is clear that the clinical utility of the ARMS for
improving the outcomes of first episode psychosis is not only dependent on its prognostic validity and
on the availability of effective preventative treatments but also on its ability to be pragmatically
implemented in order to detect the vast majority of individuals who will later develop psychosis. There
is limited evidence on the latter point and, to our knowledge, our manuscript is the first to address the
overall impact of a well-established ARMS service (with more than 10 years implementation history)
on the detection of first episode cases. We showed that even well established ARMS services can
pragmatically detect only about 5% of the total individuals later transitioning to psychosis. Such a
number could be used as reference threshold to measure the impact of the AWT Standard in the near
future. More importantly, our tool has been developed to facilitate the detection of individuals at risk of
psychosis and promote their referrals to ARMS services, thereby increasing the ability of ARMS
services to detect individuals at risk of psychosis in secondary mental health care. The use of our
calculator is clinically meaningful over competing detection strategies such as detecting only those
referred on suspicion of psychosis risk (current practice, only 5% of first-episode cases detected), or
assessing all 91,199 patients accessing secondary mental health services (a strategy that is
impracticable because of logistic and socioeconomic difficulties). These different detection possibilities
are summarized by our decision curve analysis that is plotted in Figure 2.
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eDiscussion 2. Strengths and weaknesses of the study
To the best of our knowledge, this is the first study to explore the transdiagnostic risk of psychosis
across all ICD-10 mental disorders compared to the ARMS. Additional methodological strengths
include the use of a large-scale database indexing real-world outcomes with a long-term follow-up, and
the use of robust external validation34 following international guidelines. Building on these strengths,
we were able to produce a practical, individualized online risk calculator tool which requires few input
variables (that are easily and routinely collected), and is therefore suited to use in clinical practice.
At the same time, we did not employ structured psychometric interviews to ascertain the type of
emerging psychotic diagnoses at follow-up and their diagnostic stability.35 Therefore, while the
psychotic diagnoses in our database are high in ecological validity (i.e. they represent real-world
clinical practice), they have not been subjected to formal validation with research-based criteria.
However, as previously noted in at-risk samples,36 the use of structured diagnostic interviews can lead
to selection of patient subsamples and introduce additional biases. Furthermore, there is also metaanalytical evidence indicating that for psychotic categories, administrative data recorded in clinical
registers are generally predictive of true diagnosis.37 These issues have been fully detailed in our
previous CRIS-related publication.6 Another limitation is that secondary mental health services are
heterogeneous. The transportability of our model to different clinical scenarios38 should therefore be
confirmed and refined by external replication studies. To facilitate this, we have provided the required
statistical information (e.g. Table 2, Table 3) as recommended by international guidelines.39
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