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Abstract: (1) The consistency and magnitude of the prevalence of Clinical High-Risk for Psychosis
(CHR-P) individuals are undetermined, limiting efficient detection of cases. We aimed to evaluate the
prevalence of CHR-P individuals systematically assessed in the general population or clinical samples.
(2) PRISMA /MOOSE-compliant (PROSPERO: CRD42020168672) meta-analysis of multiple databases
until 21/01/21: a random-effects model meta-analysis, heterogeneity analysis, publication bias and
quality assessment, sensitivity analysis—according to the gold-standard CHR-P and pre-screening
instruments—leave-one-study-out analyses, and meta-regressions were conducted. (3) 35 studies
were included, with 37,135 individuals tested and 1554 CHR-P individuals identified (median
age = 19.3 years, Interquartile range (IQR) = 15.8-22.1; 52.2% females, IQR = 38.7-64.4). In the general
population (k =13, n = 26,835 individuals evaluated), the prevalence of the CHR-P state was 1.7% (95%
Confidence Interval (CI) = 1.0-2.9%). In clinical samples (k = 22, n = 10,300 individuals evaluated), the
prevalence of the CHR-P state was 19.2% (95% CI = 12.9-27.7%). Using a pre-screening instrument
was associated with false negatives (5.6%, 95% CI = 2.2-13.3%) and a lower CHR-P prevalence
(11.5%, 95% CI = 6.2-20.5%) compared to using CHR-P instruments only (28.5%, 95% CI = 23.0-34.7%,
p =0.003). (4) The prevalence of the CHR-P state is low in the general population and ten times
higher in clinical samples. The prevalence of CHR-P may increase with a higher proportion of
females in the general population and with a younger population in clinical samples. The CHR-P
state may be unrecognized in routine clinical practice. These findings can refine detection and
preventive strategies.

Keywords: schizophrenia; CHR; prevention; clinical settings; community; meta-analytic evidence;
clinical high-risk of psychosis
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1. Introduction

The clinical high-risk for psychosis (CHR-P) paradigm aims to improve the course of
psychotic disorders through prevention in a subgroup of individuals with early symptoms
or antecedent features (i.e., indicated prevention) [1,2]. Accordingly, CHR-P individuals
are mostly defined by the presence of attenuated psychotic symptoms [3,4], in addition to
functional impairment [5] and an accumulation of numerous risk factors for psychosis [6,7].
Because of these problems, such individuals typically display help-seeking behaviours and
access specialised CHR-P when available [8].

The characterisation and designation of a CHR-P state are essential to guide the
subsequent preventive interventions [2], which have the potential to improve clinical
outcomes [8]. Briefly, CHR-P individuals present with subtle attenuated psychotic symp-
toms lasting on average for more than a year [5], frequently in association with comorbid
conditions [3], impairments in cognition, and social cognition [6]. Because of these issues,
their quality of life may be impaired [7]. Brain changes have also been observed, although
consistent replication and clinical translations are still not fully determined [8].

“CAARMS and SIPS deliver a comparable prevalence of CHR-P cases, likely based
on their excellent and comparable psychometric performance to discriminate those at risk
or not [7]. Although the SIPS has shown a relatively higher sensitivity for the prediction
of psychosis than the CAARMS [9], this difference did not influence the prevalence of
cases identified. Attenuated Psychosis Syndrome diagnosis has recently been introduced
to DSM-5 and is associated with comparable prognostic accuracy [3]”.

Psychotic disorders are frequent in the general population. The pooled incidence
of psychotic disorders is 26-6 per 100,000 person-years [10]. Efficient detection of CHR-
P individuals is the key rate-limiting step for preventive pathways to care [2]. Recent
studies indicate that most young people at possible risk of psychosis remain undetected
until they develop the disorder [11,12]. Quantifying the magnitude of those potentially
undetected is limited by the unknown prevalence of CHR-P cases. Detection of CHR-P
individuals is largely based on idiosyncratic recruitment strategies, which combine help-
seeking behaviors and referrals made on suspicion of a psychosis risk [11]. Therefore,
to estimate the prevalence of CHR-D, it is necessary to focus on studies systematically
assessing CHR-P cases across clinical samples [13,14]. These studies report conflicting
findings [13,15-17], and the actual prevalence of CHR-P individuals within clinical samples
is not determined. Some studies have also systematically investigated the prevalence
of CHR-P in the general population [18-20], despite the CHR-P paradigm [2] not being
primarily conceived to prevent psychosis in healthy individuals (universal prevention).
The findings are also conflicting [21-23]: a previous systematic review found that the
prevalence of the CHR-P state ranged from 1-8% in educational settings [24]. A further
knowledge gap relates to the impact of using pre-screening instruments before the CHR-P
evaluation to enhance detection [25,26]. Finally, while the prevalence of CHR-P cases may
be moderated by age [27], gender [1], or geographical location [28], the actual impact of
these factors is undetermined.

No systematic reviews and meta-analyses have addressed these gaps of knowledge.
Our primary aim was to systematically review the consistency and magnitude of the
prevalence of CHR-P individuals in the general population and clinical samples. Our
secondary aim was to address the impact of using pre-screening strategies, as well as to test
factors that may moderate the prevalence of CHR-P. The overarching goal of this study is
to provide novel knowledge on the prevalence of the CHR-P state to facilitate the detection
of CHR-P individuals.

2. Materials and Methods

This study (study protocol: PROSPERO CRD42020168672) was conducted in accor-
dance with the “Preferred Reporting Items for Systematic reviews and Meta-Analyses”
(PRISMA [29]) (Table S1) and the “Meta-analysis Of Observational Studies in Epidemiol-
ogy” (MOOSE [30]) (Table S2) checklists.
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2.1. Searches

A systematic search strategy was used to identify relevant articles, and a two-step
literature search was implemented by two independent researchers (GSP& HD). The Web
of Science database (Clarivate Analytics, which incorporates the Web of Science Core Col-
lection, BIOSIS Citation Index, KCI-Korean Journal Database, MEDLINE, Russian Science
Citation Index, and SciELO Citation Index), Cochrane Central Register of Reviews, and
Ovid/PsychINFO databases were searched from inception until 21/01/21, in English. The
following search terms were used: “risk” OR “prodrom *” OR “ultra-high risk” OR “clinical
high risk” OR “attenuat *” OR “high risk” OR “genetic high risk” OR “at risk mental state”
OR “at-risk mental state” OR “risk of progression” OR “progression to first-episode” OR
“first episode” OR “schizophrenia” OR “schizoaffective disorder” OR “schizophreniform
disorder” OR “basic symptoms” AND “Comprehensive Assessment of At-Risk Mental
States” OR “CAARMS” OR “Structured Interview for Psychosis-risk Syndromes” OR
“SIPS” OR “Bonn Scale for the Assessment of Basic Symptoms” OR “BSABS” OR “Basel
Screening Instrument for Psychosis” OR “BSIP” OR “Schizophrenia Proneness Instrument”
OR “SPI” OR “SPI-A” OR “SPI-CY” OR “Early Recognition Inventory” OR “ERIraos” OR
“Epidemiolog *” AND “psychosis”. Articles identified were screened as abstracts, and
the full texts of the eligible articles were assessed against the inclusion/exclusion criteria.
We completed our search by looking at medRxiv and PsyArXiv preprint databases and
manually reviewing the references of previously published articles before extracting any
additional relevant titles. We finally looked for grey literature in the Open Grey database.
Whenever relevant meta-analytic data were missing, authors were contacted and invited to
share further data.

2.2. Inclusion and Exclusion Criteria

Inclusion criteria were: (a) original individual studies; (b) conducted in the general
population or in clinical samples (previously operationalised) [31] to include general medi-
cal practitioners, community or inpatient adult mental health services, child and adolescent
community or inpatient mental health services, early intervention for psychosis services,
forensic samples and schools/colleges mental health counselling centres, accident and
emergency departments, and general physical health services; (c) providing the preva-
lence (proportion %) of individuals meeting CHR-P criteria across the individuals assessed
according to gold-standard CHR-P psychometric instruments defining the Ultra High
Risk (UHR) or Basic Symptoms (BS) state (more details can be found in Methods S1);
(d) performing a systematic assessment of all individuals for a putative CHR-P syndrome,
operationalised as (i) random sampling, (ii) systematic pre-screening (detailed in Methods
S2) followed by gold-standard CHR-P assessment for those above the pre-screening thresh-
old, or (iii) systematic and consecutive CHR-P assessment of all individuals referred to a
specific mental health service within a certain period of time using established psychomet-
ric instruments (Methods 51); (e) with a minimum quality rating of 50% (i.e., 4/8) according
to the modified Newcastle-Ottawa Scale (NOS); (f) published in English. Exclusion criteria
were: (a) reviews, clinical cases, or conference proceedings; (b) studies not using established
psychometric instruments to detect CHR-P individuals; (c) studies in which individuals
were unsystematically assessed for CHR-P (e.g., assessing only those suspected of being
at CHR-P or subgroups of individuals referred for a CHR-P assessment and subsequent
preventive intervention); (d) overlapping studies. Overlap was determined by looking
at the program, the recruitment period, the instruments, and the country in which the
study was carried out. The most representative and largest sample was selected in the
case of overlapping samples. Because the CHR-P paradigm has been largely developed in
individuals referred on suspicion of psychosis-risk, and not systematically assessed for a
potential CHR-P state, a large number of studies focusing on CHR-P clinical services were
expected to meet the exclusion criterion c.
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2.3. Data Extraction

Two researchers (GSP & GD) independently extracted data from all the included
studies into a Microsoft Excel spreadsheet. Discrepancies were resolved through consen-
sus under the supervision of a third author (PF-P). The variables in the study included
the following information: author and year; country; population (general population
vs. clinical samples); population type (general or clinical) and age (for the samples as-
sessed and CHR-P individuals); assessment type—pre-screening tool (if applicable) and
gold-standard CHR-P assessment instrument; sample size (samples assessed and CHR-P
individuals); CHR-P subgroups (proportion of Attenuated Psychotic Symptoms (APS),
Brief and Limited Intermittent Psychotic Symptoms (BLIPS/BIPS), Genetic Risk and Dete-
rioration syndrome (GRD), and basic symptoms (BS); sex (% female CHR-P); and quality
assessment (see below).

2.4. Strategy for Data Synthesis and Effect Measures

We estimated the prevalence of CHR-P individuals systematically assessed in the
general population and clinical samples as proportions (95% CI). We used a random-effects
model, as heterogeneity was expected to be high in the studies included. Heterogeneity
among study point estimates was assessed using the Q statistic and the 1> index. The
presence of publication bias in the results was assessed by Egger’s test [32] and by visually
inspecting the funnel plots, which are provided in the Supplementary text. The use of the
“trim and fill” method was planned to correct the effects of any publication bias detected.

We carried out a sensitivity analysis to compare: (a) type of CHR-P interview—studies
using the SIPS vs. studies using the CAARMS; and (b) type of assessment—studies using
only the SIPS/CAARMS vs. those using first a pre-screening instrument and then the
gold-standard CHR-P instrument for individuals testing positive at the pre-screening
test. Other sensitivity analyses compared: (c) studies conducted in school/colleges vs.
other studies within the general population group; and (d) forensic samples vs. other
samples within the clinical samples group. For comprehensiveness, we further evaluated
the meta-analytical prevalence of CHR-P individuals testing negative on the pre-screening
instruments but later testing positive on the CHR-P assessment (i.e., “false negatives” at
the pre-screening assessment). Additional leave-one-out sensitivity analyses evaluated the
stability of the meta-analytic findings when each study was removed at a time. We used
meta-regression techniques to evaluate the impact of the following predictors of interest:
(a) age; (b) sex; (c) quality of the study; and (d) study continent. We used two-sided
statistical tests and a significance level of alpha = 0.05. The analyses were carried out with
the Meta and Metaprop packages of Stata statistical software version 16 (StataCorp) [33]
and the Comprehensive Meta-Analysis Version 3 software [34].

2.5. Risk of Bias (Quality) Assessment

The risk of bias was assessed using a modified version of the NOS for cohort and
cross-sectional studies, in line with previous studies [1,3,27]. Studies were awarded a
maximum of eight points on items related to the representativeness, sample size, group
definition, validity and outcomes for cross-sectional studies and representativeness, expo-
sure, outcomes, follow-up period, and loss to follow-up for cohort studies (Table S3). A
minimum quality rating of 50% (i.e., 4/8) was established, and studies with a lower rating
were excluded.

3. Results

The literature search yielded 8568 citations after we removed duplicated citations, and
these were screened for eligibility. The number of full-text articles evaluated for eligibility
was 280, with 245 excluded in this step. In total, 35 studies were finally included (Figure 1,
Table S4). The total sample size of the studies was 37,135 (26,835 in the general population
and 10,300 in clinical samples). The most frequently used CHR-P instrument was SIPS
(65.7%), followed by CAARMS (40.0%) (not mutually exclusive). The most frequently
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used pre-screening instruments were the Prodromal Questionnaire, different versions
(61.1%), and the Prime Screen, different versions (22.2%). The total number of CHR-P
individuals identified was 1554 (352 in the general population and 1202 in clinical samples),
with a median age of 19.3 years (IQR = 15.8-22.1) and a median % of females of 52.2
(IOR = 38.7-64.4).

Table 1. PRISMA 2009 Flow Diagram

|

Records identified through Additional records identified through
database searching other sources
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Identification

I
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|
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A4
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v

Y

Studies included in the meta-analysis
(n=35):
« General population (n = 13)
* Clinical samples (n = 22)

Figure 1. PRISMA 2009 Flow Diagram.

3.1. Prevalence of the CHR-P State in the General Population

Thirteen independent samples, including 26,835 individuals, provided meta-analytical
data to test the prevalence of CHR-P individuals in the general population (Table S4). Of
them, eight studies (61.5%) used the SIPS as their primary detection instrument, while five
studies (38.5%) used the CAARMS. According to random-effects meta-analysis, 1.7% of
individuals (95% CI = 1.0-2.9%) at CHR-P were found in the general population (Figure 2).
The samples studied were mostly restricted to adolescents and young adults, with the
mean age of samples ranging from 13.9 to 24.0 years (Table S5).
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Study name Statistics for each study Event rate and 95%Cl

Event Lower Upper

rate  limit  limit Z-Value p-Value Total
Wang 2015 0,011 0,008 0,016 -25086 0,000 32/2800 Ll
Veijola 2013 0,003 0,002 0,005 -30,925 0,000 29/9156
Svirskis 2005 0,088 0,029 0240 -3862 0,000 3/34 ——
Kelleher 2012 0,009 0,002 0,037 -6551 0,000 2/212 —
Koren 2016 0,120 0,069 0,200 -6475 0,000 12/100 —a—
Chung 2013 0,013 0,008 0,022 -15517 0,000 13/1002 »
Razli 2015 0,014 0,007 0,026 -12,756 0,000 9/660 B
Kim 2018 0,008 0,005 0,012 -20,028 0,000 17/2246 ]
Schultze-Lutter 2020 0,031 0,025 0,038 -30,822 0,000 82/2683 |
Sullivan 2020 0,009 0,007 0,013 -27,872 0,000 36/3866 =
McDonald 2019 0,038 0,031 0,047 -29596 0,000 87/2297 ]
Woods 2010 0,033 0,005 0202 -3311 0,001 1/30 —=
Kim 2020 0,007 0,004 0012 -17,175 0,000 12/1749 ]

0,017 0,010 0,029 -14,339 0,000 L 4

-0,25 -0,13 0,00 0,13 0,25

Figure 2. Random effect meta-analysis (forest plot) of the prevalence of CHR-P individuals in the general population. Of
the individuals in the general population, 1.7% (95% CI=1.0-2.9%) were found to be at CHR-P.

There was no significant difference in the prevalence of the CHR-P state between
studies using the SIPS, prevalence 2% (k = 8, n = 18,881 total, 197 CHR-P, 95% CI = 0.9-4.5%)
and studies using the CAARMS, prevalence 1.5% (k =5, n = 7954 total, 138 CHR-P, 95%
CI = 0.6-3.0%) (p = 0.469). There was also no significant difference between studies using
only the established CHR-P instrument, prevalence 2.7% (k = 4, n = 6613 total, 122 CHR-P,
95% CI = 1.1-6.7%) and those using a two-step approach with the pre-screening instrument
first followed by an established CHR-P instrument, prevalence 1.5% (k =9, n = 20,222 total,
213 CHR-P, 95% CI = 0.8-3.0%) (p = 0.321). There were no significant differences between
studies conducted in school/ colleges (prevalence: 1.5% (k = 6, n = 8109 total, 88 CHR-P, 95%
CI = 0.6-3.3%) and other general population studies (prevalence: 1.9%, k =7, n = 18,726
total, 247 CHR-P, 95% CI = 0.9—4.0%, p = 0.684). There was only one study assessing with
CHR-P instruments those individuals who tested negative on pre-screening assessments
in the general population [35]. There were no publication biases (Egger’s test Intercept =
—1.833, t = 0.690, p = 0.504) (see funnel plot in Figure S1).

3.2. Prevalence of the CHR-P State in Clinical Samples

Twenty-two independent samples, including 10,300 individuals, provided meta-
analytical data to test the prevalence of CHR-P individuals in clinical samples (Table S5).
Of them, 15 studies (68.2%) used the SIPS as their primary detection instrument, while
seven studies (31.8%) used the CAARMS. The prevalence of the CHR-P state in clinical
samples was 19.2% (95% CI = 12.9-27.7%) (Figure 3. The clinical samples studied were also
fundamentally restricted to adolescents and young adults, with the mean age of samples
ranging from 15.3 to 27.9 years (Table S5).

There were no significant differences between studies using the SIPS, prevalence
22.6% (k = 15, n = 4429 total, 634 CHR-P, 22.1% 95% CI = 15.0-31.4%) and those using
the CAARMS, prevalence 14.6% (k = 7, n = 5871 total, 585 CHR-P, 95% CI = 5.7-32.6%)
(p = 0.385). However, studies using only the established CHR-P instruments detected
a higher prevalence of 28.5% (k = 13, n = 2104 total, 632 CHR-P, 95% CI = 23.0-34.7%)
compared to those studies employing a two-step approach with the pre-screening in-
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strument first followed by an established CHR-P instrument, prevalence 11.5% (k =9,
n = 8196 total, 587 CHR-P, 28.5 95% CI = 6.2-20.5%) (p = 0.003). There were no signifi-
cant differences in forensic samples (prevalence: 11.8%, k = 3, n = 973 total, 84 CHR-P,
95% CI = 3.7-31.7%) and other clinical samples (prevalence: 20.7%, k = 19, n = 9327 total,
1135 CHR-P, 95% CI = 13.4-30.5%) (p = 0.332). The prevalence of false negatives meeting
CHR-P criteria after an initial negative pre-screening was 5.6% (95% CI = 2.2-13.3%, k = 4,
n = 458 total, 34 CHR-P) (see forest plot in Figure 2). There were no publication biases
(Egger’s test Intercept = 3.797, t = 1.050, p = 0.306) (see funnel plot in Figure 53). Additional
leave-one-out sensitivity analyses can be found in Results S1 and Figures 54 and S5.

Study name Statistics for each study Event rate and 95% Cl

Bent Loner Upper

rde limit limit Z-Vdue pVdue Tod
Karen2013 0341 0247 0450 -280 0006 28/&
Hazan 2019 0372 039 0417 -545% 0000 173/465
Yung 2008 0408 0353 0465 -3142 0002 119/22
Zreng 2015 0043 00 0053 -28937 0000 91/2113 [ |
Xu2018 0198 0167 0233 -13266 0000 112/586 -
Lindgren2010 038 0265 038 -4628 0000 62/189 —
Mamiren2014 0136 006 026 -45%0 0000 7/8 —o—
Kdigis 2018 0340 0223 0480 -222 006 17/50 —a—
Flyn2012 028 0171 027 -660 0000 39/17M —0—
Conerdli 2010 0203 0142 022 -622 0000 26/128 —-—
Measillo2018 0189 0151 0235 -10475 0000 64/338 -
LoCascio 017 0165 0123 0217 -9274 0000 39/237 -
Rabdlo2018 0240 0165 0335 -480 0000 23/% ——
Rabdlo 2016 0617 0472 0744 150 0112 20/47 ——
Kobayeshi 2008 0165 0108 0245 -6451 0000 19/115 -
Ising 2012 0044 0038 0051 -37,548 0000 156/3633
Jarrett 2012 0051 0037 0089 -17601 0000 38/750
Sdazar dePablo2020 0262 0211 030 -7,189 0000 65/248 -
Tsuii 2019 0354 0281 0434 -3493 0000 52/147 —
Wilson 2020 0023 0001 0277 -2620 000 0/21 | S —
Yung 2006 0287 020 0364 -5049 0000 43/150 —a—
Thonpson 2020 0033 01 0053 -13680 0000 17/510 =

012 0129 0277 -5933 0000 -

-080 -040 000 040 080

Figure 3. Random effect meta-analysis (forest plot) of the prevalence of CHR-P individuals in clinical samples. A total of
19.2% (95% CI = 12.9-27.7%) of individuals in the clinical samples were found to be at CHR-P.

3.3. Effect of Moderators

Heterogeneity across general population studies was high (Q = 261.176, I> = 95.405,
p <0.001). Heterogeneity across clinical sample studies was also high (Q = 1053.778,
I? = 98.077, p < 0.001). In the general population, meta-regressions revealed a significant
increase in the prevalence of CHR-P individuals with an increasing proportion of females
(B = 0.045, p = 0.041) (Figure 4A), while there was no effect for age, study quality, and
the continent in which the study was carried out (all p > 0.05). Within clinical samples,
meta-regressions revealed a significant increase in the prevalence of CHR-P individuals
with younger ages ( = —0.160, p < 0.001) (Figure 4B), while there was no effect for the
proportion of females, study quality, and the continent in which the study was carried out
(Table S6) (all p > 0.05).
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Figure 4. (A) Meta-regressions of the influence of sex (% female) on the prevalence of CHR-P in the General Population. A
significant increase in the prevalence of CHR-P individuals with an increasing proportion of females ( = 0.045, p = 0.041)
was found in the general population. (B) Meta-regression of the influence of age on the prevalence of CHR-P in clinical
samples. A significant decrease in the prevalence of CHR-P individuals with an increasing age (3 = —0.160, p < 0.001) was
found in clinical samples.
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3.4. Quality of the Included Studies

Study quality scores ranged from 4 to 8. The overall median quality score for the
included studies was 6 (IQR = 5-7) (Tables S4 and S5).

4. Discussion

This is the first systematic review and meta-analysis to evaluate the prevalence of
CHR-P in the general population and clinical epidemiology samples. We have two main
findings: (1) the prevalence of CHR-P in the general population of adolescents and young
adults was low, at 1.7%; and (2) the prevalence of CHR-P in the population of adolescents
and young adults entering mental health services for the first time was more than ten times
higher, at 19.2%.

To our best knowledge, this is the largest meta-analysis addressing the prevalence
of the CHR-P state in the general population and clinical samples, with a final dataset
encompassing 35 studies relating to a total of 37,135 young individuals who were assessed
for a potential CHR-P state.

The first main finding is that in the general population, despite some meta-analytic
heterogeneity, about 1.7% of young individuals met CHR-P criteria. The low preva-
lence of interview-based CHR-P designations in the general population contrasts sharply
with the reported prevalence of “psychotic-like experiences” [36] measured through self-
administered questionnaires [37]. Psychotic-like experiences are relatively frequent at the
population level (prevalence about 8% in young adults aged 24 [22]) and poorly predictive
of psychosis onset (risk of psychosis: 0.5-1% per year [22]). However, the true “psychotic
nature” of these manifestations is questionable [38], and they cannot be conflated with
the CHR-P assessment. The CHR-P state requires an experienced and trained clinician to
distinguish pathological from non-pathological phenomena [39], and it is not common in
the general population (only 1.7% of individuals), being highly predictive of psychosis
onset (risk of psychosis: 20% at two years [8,27,40]). Therefore, our 1.7% prevalence should
be understood to reflect the occurrence of the categorical and syndromic CHR-P state
in the general population and not of continuously distributed transitory psychotic-like
experiences of little psychopathological meaning. Overall, the low prevalence of CHR-P in
the general population using CHR-P diagnostic instruments supports the validity of the
CHR-P construct. Moreover, the low (1.7%) CHR-P prevalence in the general population is
consistent with the meta-analytic (median) prevalence of any psychotic disorder (across
73 studies published between 1990 and 2015), which cumulates to 0.389% (12-month preva-
lence = 0.403%, median lifetime prevalence = 0.749% [41]). The prevalence of psychosis in
the general population roughly corresponds to about 22.9% of the CHR-P cases estimated
in the general population (0.389/1.7). This estimate approximately corresponds with the
most recent estimates of transition to psychosis within CHR-P individuals, of about 20%
at two years [40]. These numbers suggest that the magnitude of the prevalence of CHR-P
cases in the general population estimated by this study is coherent with the current empir-
ical knowledge-although this comparison is not validated by formal testing and should
therefore be interpreted cautiously.

Another population-level finding of this study is that the use of pre-screening instru-
ments in the general population emerges as a good detection approach. This is likely due to
the high sensitivity of pre-screening instruments such as the Prodromal Questionnaire-Brief
Version (PQ-B) [42] (sensitivity = 89% at >3 score cut-off) or the Prime Screen-Revised (PS-
R) [15] (sensitivity = 100% at >10 score cut-off), which are the most widely employed in the
general population. More recently, online pre-screening instruments have also been devel-
oped to further help identify CHR-P individuals at a large scale [34]. Using pre-screening
instruments in large populations offers competitive logistic advantages compared to con-
ducting extensive CHR-P assessments. Furthermore, there is compelling evidence against
intense outreach strategies that systematically employ CHR-P instruments outside clinical
samples [7]. These approaches are not recommended [43] because they dilute the level
of risk enrichment [44,45] and therefore lead to a clinically meaningless identification of
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those genuinely developing psychosis [10]. Our findings confirm that community outreach
and recruitment of CHR-P cases from the general population should only be considered if
adequate risk enrichment strategies can be implemented via pre-screening assessments [10],
in particular, via digital strategies [46]:

The second core finding is that the prevalence of CHR-P cases in the clinical samples
was over ten times higher than in the general population: 19.2%. To our best knowledge,
this is the first time their consistency and magnitude have been formally appraised at a
meta-analytic level. The high prevalence of CHR-P cases in the clinical samples is likely
attributable to the higher accumulation of risk factors [1,47] and functional impairments
(and, therefore, the higher likelihood of transitioning to psychosis). This finding aligns
with the indicated preventive nature of the CHR-P paradigm and confirms that clinical
settings play an important role in risk enrichment [44,45]. The latter is modulated by
the type of outreach and referral source [48]: it is a higher risk in secondary mental
health services [49,50], intermediate in primary care, and lower in the community [29,45].
Risk enrichment accounts for the majority of the transition risk for psychosis eventually
observed [43].

There are several empirical implications of this study for clinical practice and research
(e.g., recruitment into studies). The main implication is to have provided the first meta-
analytic prevalence of the CHR-P state in the general population and clinical samples.
The general population estimate can be extremely useful for computing population-level
epidemiological measures that quantify the impact of preventive approaches (e.g., the
population attributable fraction, PAF). Furthermore, this study demonstrates that, within
clinical samples, about five young people should be tested to identify at least one meeting
the CHR-P criteria. This picture may be moderated by the use of pre-screening instru-
ments, which led to about 5.6% false negatives, albeit only a few studies reported these
data. CHR-P individuals accessing clinical services are typically complex, present with
comorbid mental disorders, suicidal ideation, and self-harm, as well as impairments in
work/educational functioning, social functioning, and quality of life [5]. Pre-screening
instruments may have more difficulties in discriminating between these intertwined mental
health problems (Discussion S1).

The clinical assessment of CHR-P states should be carried out within specialised
community mental health services or specialised research settings. Policymakers should
ensure these services are available for help-seeking individuals across different countries.
At the moment, services have only been implemented in a relatively small subset of
countries [50].

Therefore, in clinical samples, the use of CHR-P instruments per se, without pre-
screening instruments, may be sufficient. The high prevalence of CHR-P “hiding in plain
sight” among adolescents and young adults in clinical services suggests that even though
individuals are receiving care, their CHR-P symptoms may frequently be going unrecog-
nised in clinics that are not specifically evaluating for them and the opportunity to monitor
these individuals and identify transitions to frank psychosis as soon as possible may be
being missed. Interestingly, this finding of unrecognised CHR-P cases in clinical services
may also explain the putative prognostic value of non-psychotic mental disorders for later
schizophrenia [11-13]. This raises the possibility that psychosis onset from non-psychotic
disorders may be associated with undetected comorbid CHR-P. Lastly, the high prevalence
of CHR-P in clinical services may offer an untapped resource for identifying potential
research participants. Since obtaining sufficient sample sizes for clinical trials within avail-
able resources is one of the principal obstacles to the development of new interventions
specifically for CHR-P individuals, the possibility of improved detection of these CHR-P
patients could speed the development of needed preventive interventions.

As additional findings, our meta-regressions found that the population-level preva-
lence of CHR-P state is increased in studies with a higher proportion of females. Affective
features, social conflict, and help-seeking behaviours occur more often in females during
the phases preceding psychosis onset [51], which may explain these findings. Some authors
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have previously recommended gender-sensitive refinement of outreach campaigns in this
field [52]. At the same time, this finding contrasts with the epidemiological distribution of
psychosis risk (at least for schizophrenia-spectrum psychoses), which is typically associ-
ated with a predominance in males [1,47]. One possible interpretation is that the relatively
higher number of CHR-P females may include more false-positive CHR-P individuals who
will eventually not develop psychosis or develop affective—as opposed to schizophrenia-
spectrum—psychoses (see limitations). Meta-regression analyses did not uncover any
effect for the continent, supporting the global transportability of CHR-P clinical services
across different cultures and contextual specifiers [50]. In line with this, we have recently
demonstrated that the CHR-P approach has been globally validated in Western Europe
(51.1%), North America (17.0%), East Asia (17.0%), Australia (6.4%), South America (6.4%),
and even in Africa (2.1%), albeit to a smaller scale [28]. The observed international preva-
lence of CHR-P features, although awaiting further replication in larger population-level
studies, holds clinical value to inform the widescale implementation of specialised services
to take care of individuals with emerging mental disorders [50]. Policymakers should
make sure these services are available, particularly for help-seeking individuals under
clinical care in mental health settings. These services should monitor not only transition to
psychosis but also clinically relevant symptoms as negative symptoms, functioning and
remission [7,53].

We also found an increased prevalence of CHR-P individuals with younger clinical
samples. A recent large-scale meta-analysis of epidemiological studies found that about
half of psychotic disorders have an onset before 25 years, with a peak age of onset of
20.5 years [54]. A potential explanation for our findings is that children and adolescents
may experience an extended period of risk compared to adult populations [55]. However,
it is also likely that the youngsters have a less crystallised and more dynamic, evolving
presentation that may be more broadly captured by the current CHR-P tools.

The first limitation is that, although the studies included had systematically assessed
individuals for a potential CHR-P state, completion of the CHR-P assessment was based
on voluntary consent to research. Furthermore, only a subset of studies using a pre-
screening assessment carefully tested for potential false negatives. Second, the CHR-P
assessments were typically based on retrospective interviews, which may be prone to
recall bias. We limited our study to established psychometric instruments (combined or
not with pre-screening instruments), which have shown good reliability and are widely
used for the detection of CHR-P individuals. Yet, such individuals may underreport their
symptoms at the baseline; an extended assessment is offered in some CHR-P services. Third,
despite our comprehensive approach, there remains limited evidence regarding studies
conducted in the general population (13 studies). Although this number was sufficient to
conduct the meta-analysis, the sensitivity analyses, and the meta-regressions, additional
epidemiological research in this field is needed. Fourth, most studies evaluated only the
attenuated psychosis symptoms CHR-P subgroup. Fifth, heterogeneity was substantial.
We conducted meta-regressions to evaluate the influence of several moderators on our
results but were unable to quantify the impact of other potentially meaningful factors, such
as the CHR-P subgroups, ethnic, or healthcare system differences. Sixth, as the current
findings are essentially based on cross-sectional analyses, additional work is required to
determine the extent to which the likelihood of developing psychosis of the CHR-P differs
in general and clinical samples, as has been observed in previous studies [29].

5. Conclusions

The prevalence of CHR-P cases in the general population is 1.7%, while it is over
ten times higher, at 19.2%, in clinical samples. The CHR-P state may be commonly going
unrecognized in routine clinical practice. These findings can impact the refinement of
detection strategies for these patients and, ultimately, preventive efforts.



Brain Sci. 2021, 11, 1544 12 of 14

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/
10.3390/brainsci11111544/s1: Tables S1-S6:PRISMA statement and checklist, MOOSE checklist,
Risk of bias assessment using modified Newcastle Ottawa Scale for cross-sectional and cohort
studies, Characteristics of the included studies conducted in the general population, Characteristics
of the included studies conducted in clinical samples, Meta-regression analyses; Methods S1-52:
Gold-standard CHR-P assessments, Pre-screening CHR-P instruments; Results S1: Leave-one study
out sensitivity analyses; Discussion S1: CAARMS and SIPS; Figures S1-S5:Meta-funnel CHR-P
individuals in the general population, Forest plot % CHR-P individuals in clinical populations
initially negative according to pre-screening instruments, Meta-funnel CHR-P individuals in clinical
samples, Forest plot leave-one study out sensitivity analyses prevalence CHR-P individuals in
the general population, Forest plot leave-one study out sensitivity analyses prevalence CHR-P
individuals in clinical samples.

Author Contributions: G.S.d.P,, G.D. and H.d.D. did the literature search, screening, data extraction
and quality assessment; G.S.d.P. conducted the analyses, and made the figures and tables. G.S.d.P.
and PF-P. drafted the manuscript. S.W.W. contributed to study concept, interpretation of the findings,
drafting and revision of the manuscript. All authors critically revised the manuscript. All authors
have read and agreed to the published version of the manuscript.

Funding: Salazar de Pablo is supported by the Alicia Koplowitz Foundation, Fusar-Poli is supported
by the PSYSCAN project through the European Commission, and Fusar-Poli and Woods by U01
MH124639 from the US National Institute of Mental Health.

Conflicts of Interest: Salazar de Pablo has received honoraria from Janssen Cilag outside the current
study. Fusar-Poli has received research fees from Lundbeck and honoraria from Lundbeck, Angelini,
Menarini, and Boehringer Ingelheim outside the current study.

References

1.

10.

11.

Fusar-Poli, P,; Tantardini, M.; De Simone, S.; Ramella-Cravaro, V.; Oliver, D.; Kingdon, J.; Kotlicka-Antczak, M.; Valmaggia, L.;
Lee, J.; Millan, M.].; et al. Deconstructing vulnerability for psychosis: Meta-analysis of environmental risk factors for psychosis in
subjects at ultra-high-risk. Eur. Psychiatry |. Assoc. Eur. Psychiatrists 2017, 40, 65-75. [CrossRef] [PubMed]

Fusar Poli, P.; Correll, C.; Arango, C.; Berk, M.; Patel, V.; Ioannidis, J.P. Preventive psychiatry: A blueprint for improving the
mental health of young people. World Psychiatry 2021, 20, 200-221.

Salazar de Pablo, G.; Catalan, A.; Fusar-Poli, P. Clinical Validity of DSM-5 Attenuated Psychosis Syndrome: Advances in
Diagnosis, Prognosis, and Treatment. JAMA Psychiatry 2019, 77, 311-320. [CrossRef] [PubMed]

Woods, S.; Walsh, B.; Powers, A., III; McGlashan, T. Reliability, validity, epidemiology, and cultural variation of the Structured
Interview for Psychosis-risk Syndromes (SIPS) and the Scale Of Psychosis-risk Symptoms (SOPS). In Handbook of Attenuated
Psychosis Syndrome Across Cultures: International Perspectives on Early Identification and Intervention; Li, H., Shapiro, D., Seidman, L.,
Eds.; Springer: New York, NY, USA, 2019; pp. 85-113.

Fusar-Poli, P; Borgwardt, S.; Bechdolf, A.; Addington, J.; Riecher-Réssler, A.; Schultze-Lutter, F; Keshavan, M.; Wood, S.;
Ruhrmann, S.; Seidman, L.J.; et al. The psychosis high-risk state: A comprehensive state-of-the-art review. JAMA Psychiatry 2013,
70,107-120. [CrossRef] [PubMed]

Catalan, A.; Salazar de Pablo, G.; Aymerich, C.; Damiani, S.; Sordi, V.; Radua, J.; Oliver, D.; McGuire, P; Giuliano, A.].;
Stone, W.S.; et al. Neurocognitive Functioning in Individuals at Clinical High Risk for Psychosis: A Systematic Review and
Meta-analysis. JAMA Psychiatry 2021, 78, 859-867. [CrossRef] [PubMed]

Fusar-Poli, P.; Rocchetti, M.; Sardella, A.; Avila, A.; Brandizzi, M.; Caverzasi, E.; Politi, P, Ruhrmann, S.; McGuire, P. Disor-der,
not just state of risk: Meta-analysis of functioning and quality of life in people at high risk of psychosis. Br. . Psychiatry 2015, 207,
198-206. [CrossRef] [PubMed]

Fusar-Poli, P; Salazar de Pablo, G.; Correll, C.U.; Meyer-Lindenberg, A.; Millan, M.].; Borgwardt, S.; Galderisi, S.; Bechdolf, A.;
Pfennig, A.; Kessing, L.V.; et al. Prevention of Psychosis: Advances in Detection, Prognosis, and Intervention. JAMA Psychiatry
2020, 77, 755. [CrossRef]

Oliver, D.; Kotlicka-Antczak, M.; Minichino, A.; Spada, G.; McGuire, P,; Fusar-Poli, P. Meta-analytical prognostic accuracy of the
Comprehensive Assessment of at Risk Mental States (CAARMS): The need for refined prediction. Eur. Psychiatry 2018, 49, 62-68.
[CrossRef]

Jongsma, H.E.; Turner, C.; Kirkbride, J.B.; Jones, P.B. International incidence of psychotic disorders, 2002-17: A systematic
reviewand meta-analysis. Lancet Public Health 2019, 4, €229-e244. [CrossRef]

Fusar-Poli, P; Sullivan, S.A.; Shah, J.L.; Uhlhaas, PJ. Improving the Detection of Individuals at Clinical Risk for Psychosis in
the Community, Primary and Secondary Care: An Integrated Evidence-Based Approach. Frontiers in Psychiatry 2019, 10, 774.
[CrossRef]


https://www.mdpi.com/article/10.3390/brainsci11111544/s1
https://www.mdpi.com/article/10.3390/brainsci11111544/s1
http://doi.org/10.1016/j.eurpsy.2016.09.003
http://www.ncbi.nlm.nih.gov/pubmed/27992836
http://doi.org/10.1001/jamapsychiatry.2019.3561
http://www.ncbi.nlm.nih.gov/pubmed/31746950
http://doi.org/10.1001/jamapsychiatry.2013.269
http://www.ncbi.nlm.nih.gov/pubmed/23165428
http://doi.org/10.1001/jamapsychiatry.2021.1290
http://www.ncbi.nlm.nih.gov/pubmed/34132736
http://doi.org/10.1192/bjp.bp.114.157115
http://www.ncbi.nlm.nih.gov/pubmed/26329563
http://doi.org/10.1001/jamapsychiatry.2019.4779
http://doi.org/10.1016/j.eurpsy.2017.10.001
http://doi.org/10.1016/S2468-2667(19)30056-8
http://doi.org/10.3389/fpsyt.2019.00774

Brain Sci. 2021, 11, 1544 13 of 14

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Fusar-Poli, P.; Rutigliano, G.; Stahl, D.; Davies, C.; Bonoldi, I.; Reilly, T.; McGuire, P. Development and Validation of a Clinically
Based Risk Calculator for the Transdiagnostic Prediction of Psychosis. Jama Psychiatry 2017, 74, 493-500. [CrossRef]

Salazar de Pablo, G.; Guinart, D.; Cornblatt, B.A.; Auther, A.M.; Carrion, R.E.; Carbon, M.; Jiménez-Fernandez, S.; Vernal, D.L.;
Walitza, S.; Gerstenberg, M.; et al. DSM-5 Attenuated Psychosis Syndrome in Adolescents Hospitalized with Non-psychotic
Psychiatric Disorders. Front Psychiatry 2020, 11, 568982. [CrossRef]

Zhang, T.; Li, H.; Tang, Y,; Li, H.; Zheng, L.; Guo, Q.; Zhao, S.; Zhuo, K,; Qian, Z.; Wang, L.; et al. Screening schizotypal personality
disorder for detection of clinical high risk of psychosis in Chinese mental health services. Psychiatry Research 2015, 228, 664—670.
[CrossRef]

Raballo, A.; Pappagallo, E.; Dell” Erba, A.; Lo Cascio, N.; Patane, M.; Gebhardt, E.; Boldrini, T.; Terzariol, L.; Angelone, M.;
Trisolini, A.; et al. Self-Disorders and Clinical High Risk for Psychosis: An Empirical Study in Help-Seeking Youth Attending
Community Mental Health Facilities. Schizophr. Bull. 2016, 42, 926-932. [CrossRef]

Kobayashi, H.; Nemoto, T.; Koshikawa, H.; Osono, Y.; Yamazawa, R.; Murakami, M.; Kashima, H.; Mizuno, M. A self-reported
instrument for prodromal symptoms of psychosis: Testing the clinical validity of the PRIME Screen-Revised (PS-R) in a Japanese
population. Schizophr. Res. 2008, 106, 356-362. [CrossRef]

Xu, L.; Wang, Y,; Cui, H,; Tang, Y.; Wang, J.; Tang, X.; Zhang, B.; Wei, Y.; Zhu, Y.; Jiang, L.; et al. Identification and prediction of
clinical high risk of psychosis in Chinese outpatients using two-stage screening. Schizophr. Research 2018, 202, 284-290. [CrossRef]
Schultze-Lutter, F.; Michel, C.; Ruhrmann, S.; Schimmelmann, B.G. Prevalence and Clinical Significance of DSM-5-Attenuated
Psychosis Syndrome in Adolescents and Young Adults in the General Population: The Bern Epidemiological At-Risk (BEAR)
Study. Schizophr. Bull. 2014, 40, 1499-1508. [CrossRef]

Haining, K.; Matrunola, C.; Mitchell, L.; Gajwani, R.; Gross, ]J.; Gumley, A.L; Lawrie, S.M.; Schwannauer, M.; Schultze-Lutter, F.;
Uhlhaas, PJ. Neuropsychological deficits in participants at clinical high risk for psychosis recruited from the community:
Relationships to functioning and clinical symptoms. Psychological Med. 2019, 50, 77-85. [CrossRef]

Chung, Y.-C.; Kang, N.-I; Im, Y.-J.; Kim, 5.-W.; Cho, I.H.; Lee, YM.; Kwon, ].S. Validation of the Korean version of the Eppendorf
Schizophrenia Inventory as a screening measure to detect adolescents at ultra-high risk for psychosis. Early Interv. Psychiatry
2012, 7, 71-79. [CrossRef]

Veijola, J.; Maki, P; Jaaskelainen, E.; Koivukangas, J.; Moilanen, I.; Taanila, A.; Nordstrom, T.; Hurtig, T.; Kiviniemi, V.;
Mukkala, S.; et al. Young people at risk for psychosis: Case finding and sample characteristics of the Oulu Brain and Mind Study.
Early Interv. Psychiatry 2012, 7, 146-154. [CrossRef]

Sullivan, S.A.; Kounali, D.; Cannon, M.; David, A.S.; Fletcher, P.C.; Holmans, P.; Jones, H.; Jones, P.B.; Linden, D.E.J.;
Lewis, G.; et al. A Population-Based Cohort Study Examining the Incidence and Impact of Psychotic Experiences From Childhood
to Adulthood, and Prediction of Psychotic Disorder. Am. J. Psychiatry 2020, 177, 308-317. [CrossRef] [PubMed]

Koren, D.; Lacoua, L.; Rothschild-Yakar, L.; Parnas, J. Disturbances of the Basic Self and Prodromal Symptoms Among Young
Adolescents from the Community: A Pilot Population-Based Study. Schizophr. Bull. 2016, 42, 1216-1224. [CrossRef] [PubMed]
Howie, C.; Potter, C.; Shannon, C.; Davidson, G.; Mulholland, C. Screening for the at-risk mental state in educational settings:
A systematic review. Early Interv. Psychiatry 2019, 14, 643—-654. [CrossRef]

Phalen, P; Rouhakhtar, P.R.; Millman, Z.B.; Thompson, E.; DeVylder, ].; Mittal, V.; Carter, E.; Reeves, G.; Schiffman, J. Validity of a
two-item screen for early psychosis. Psychiatry Res. 2018, 270, 861-868. [CrossRef]

Ellman, L.M.; Schiffman, J.; Mittal, V.A. Community Psychosis Risk Screening: An Instrument Development Investigation.
J. Psychiatry Brain. Sci. 2020, 5. [CrossRef]

Catalan, A.; Salazar de Pablo, G.; Vaquerizo Serrano, J.; Mosillo, P.; Baldwin, H.; Fernandez-Rivas, A.; Moreno, C.; Arango,
C.; Correll, C.U,; Bonoldi, I; et al. Annual Research Review: Prevention of psychosis in adolescents - systematic review and
meta-analysis of advances in detection, prognosis and intervention. J. Child Psychol. Psychiatry 2020, 62, 657-673. [CrossRef]
Kotlicka-Antczak, M.; Podgorski, M.; Oliver, D.; Maric, N.P,; Valmaggia, L.; Fusar-Poli, P. Worldwide implementation of clinical
services for the prevention of psychosis: The IEPA early intervention in mental health survey. Early Interv. Psychiatry 2020, 14,
741-750. [CrossRef]

Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: The PRISMA statement. BMJ 2009, 339, b2535. [CrossRef]

Stroup, D.E; Berlin, J.A.; Morton, S.C.; Olkin, I.; Williamson, G.D.; Rennie, D.; Moher, D.; Becker, B.J.; Sipe, T.A.; Thacker, S.B.; et al.
Meta-analysis of observational studies in epidemiology: A proposal for reporting. Meta-analysis Of Observational Studies in
Epidemiology (MOOSE) group. JAMA 2000, 283, 2008-2012. [CrossRef]

Fusar-Poli, P; Rutigliano, G.; Stahl, D.; Schmidt, A.; Ramella-Cravaro, V.; Hitesh, S.; McGuire, P. Deconstructing Pretest Risk
Enrichment to Optimize Prediction of Psychosis in Individuals at Clinical High Risk. JAMA Psychiatry 2016, 73, 1260-1267.
[CrossRef]

Egger, M.; Davey Smith, G.; Schneider, M.; Minder, C. Bias in meta-analysis detected by a simple, graphical test. BM] 1997, 315,
629-634. [CrossRef]

Nyaga, V.; Arbyn, M.; Aerts, M. Metaprop: A Stata command to perform meta-analysis of binomial data. Arch Public Health 2014,
72, 39. [CrossRef]

Borenstein, M.; Hedges, L.; Higgins, J.; Rothstein, H. Comprehensive Meta-Analysis Version 3; Biostat: Englewood, NJ, USA, 2013.


http://doi.org/10.1001/jamapsychiatry.2017.0284
http://doi.org/10.3389/fpsyt.2020.568982
http://doi.org/10.1016/j.psychres.2015.04.049
http://doi.org/10.1093/schbul/sbv223
http://doi.org/10.1016/j.schres.2008.08.018
http://doi.org/10.1016/j.schres.2018.06.026
http://doi.org/10.1093/schbul/sbt171
http://doi.org/10.1017/S0033291718003975
http://doi.org/10.1111/j.1751-7893.2012.00363.x
http://doi.org/10.1111/j.1751-7893.2012.00360.x
http://doi.org/10.1176/appi.ajp.2019.19060654
http://www.ncbi.nlm.nih.gov/pubmed/31906710
http://doi.org/10.1093/schbul/sbw010
http://www.ncbi.nlm.nih.gov/pubmed/26994115
http://doi.org/10.1093/schbul/sbz020.565
http://doi.org/10.1016/j.psychres.2018.11.002
http://doi.org/10.20900/jpbs.20200019
http://doi.org/10.1111/jcpp.13322
http://doi.org/10.1111/eip.12950
http://doi.org/10.1136/bmj.b2535
http://doi.org/10.1001/jama.283.15.2008
http://doi.org/10.1001/jamapsychiatry.2016.2707
http://doi.org/10.1136/bmj.315.7109.629
http://doi.org/10.1186/2049-3258-72-39

Brain Sci. 2021, 11, 1544 14 of 14

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

McDonald, M.; Christoforidou, E.; Van Rijsbergen, N.; Gajwani, R.; Gross, J.; Gumley, A.L,; Lawrie, S.M.; Schwannauer, M.;
Schultze-Lutter, F.; Uhlhaas, PJ. Using Online Screening in the General Population to Detect Participants at Clinical High-Risk for
Psychosis. Schizophr. Bull. 2019, 45, 600-609. [CrossRef]

van Os, J.; Reininghaus, U. Psychosis as a transdiagnostic and extended phenotype in the general population. World Psychiatry
2016, 15, 118-124. [CrossRef]

Karcher, N.R,; Barch, D.M.; Avenevoli, S.; Savill, M.; Huber, R.S.; Simon, T.].; Leckliter, LN.; Sher, K.J.; Loewy, R.L. Assessment
of the Prodromal Questionnaire-Brief Child Version for Measurement of Self-reported Psychoticlike Experiences in Childhood.
JAMA Psychiatry 2018, 75, 853-861. [CrossRef]

McLawhorn, D.; Jackson, D. Are All Psychotic-Like Experiences Really “Psychotic”? Am. J. Psychiatry. 2020, 177, 1179. [CrossRef]
Fusar-Poli, P.; Raballo, A.; Parnas, J]. What Is an Attenuated Psychotic Symptom? On the Importance of the Context. Schizophr.
Bull. 2016, 43, 687-692. [CrossRef]

Salazar de Pablo, G.; Radua, J.; Pereira, J.; Bonoldi, I.; Arienti, V.; Besana, E; Soardo, L.; Cabras, A.; Fortea, L.; Catalan, A.; et al.
Probability of Transition to Psychosis in Individuals at Clinical High Risk: An Updated Meta-analysis. JAMA Psychiatry 2021, 78,
970-978. [CrossRef]

Moreno-Kiistner, B.; Martin, C.; Pastor, L. Prevalence of psychotic disorders and its association with methodological issues.
A systematic review and meta-analyses. PLoS ONE 2018, 13, e0195687. [CrossRef]

Loewy, R.L.; Pearson, R.; Vinogradov, S.; Bearden, C.; Cannon, T.D. Psychosis risk screening with the Prodromal Questionnaire—
Brief Version (PQ-B). Schizophr. Res. 2011, 129, 42—46. [CrossRef]

Fusar-Poli, P.; Cappucciati, M.; Rutigliano, G.; Schultze-Lutter, F.; Bonoldi, I.; Borgwardt, S.; Riecher-Rossler, A.; Addington, ].;
Perkins, D.; Woods, S.W.; et al. At risk or not at risk? A meta-analysis of the prognostic accuracy of psychometric interviews for
psychosis prediction. World Psychiatry 2015, 14, 322-332. [CrossRef]

Fusar-Poli, P.; Palombini, E.; Davies, C.; Oliver, D.; Bonoldi, I.; Ramella-Cravaro, V.; McGuire, P. Why transition risk to psychosis
is not declining at the OASIS ultra high risk service: The hidden role of stable pretest risk enrichment. Schizophr. Res. 2017, 192,
385-390. [CrossRef]

Fusar-Poli, P.; Schultze-Lutter, F.; Cappucciati, M.; Rutigliano, G.; Bonoldi, I.; Stahl, D.; Borgwardt, S.; Riecher-Rossler, A.;
Addington, J.; Perkins, D.O.; et al. The Dark Side of the Moon: Meta-analytical Impact of Recruitment Strategies on Risk
Enrichment in the Clinical High Risk State for Psychosis. Schizophr. Bull. 2015, 42, 732-743. [CrossRef]

Brodey, B.; Girgis, R.; Favorov, O.; Bearden, C.; Woods, S.; Addington, J.; Perkins, D.; Walker, E.; Cornblatt, B.; Brucato, G.; et al.
The Early Psychosis Screener for Internet (EPSI)-SR: Predicting 12 month psychotic conversion using machine learning. Schizophr.
Res. 2019, 208, 390-396. [CrossRef]

Radua, J.; Ramella-Cravaro, V.; Ioannidis, J.P.; Reichenberg, A.; Phiphopthatsanee, N.; Amir, T.; Thoo, H.Y.; Oliver, D.; Davies, C.;
Morgan, C.; et al. What causes psychosis? An umbrella review of risk and protective factors. World Psychiatry 2018, 17, 49-66.
[CrossRef]

Fusar-Poli, P,; Davies, C.; Solmi, M.; Brondino, N.; De Micheli, A.; Kotlicka-Antczak, M.; Shin, J.I.; Radua, J. Preventive Treatments
for Psychosis: Umbrella Review (Just the Evidence). Front. Psychiatry 2019, 10, 764. [CrossRef]

Francesconi, M.; Minichino, A.; Carrién, R.; Chiaie, R.D.; Bevilacqua, A.; Parisi, M.; Rullo, S.; Bersani, F.S.; Biondi, M.;
Cadenhead, K. Psychosis prediction in secondary mental health services. A broad, comprehensive approach to the “at risk mental
state” syndrome. Eur. Psychiatry 2017, 40, 96-104. [CrossRef]

Salazar de Pablo, G.; Estradé, A.; Cutroni, M.; Andlauer, O.; Fusar-Poli, P. Establishing a clinical service to prevent psychosis:
What, how and when? Systematic review. Transl. Psychiatry 2021, 11, 43. [CrossRef]

Rietdijk, J.; Hogerzeil, S.J.; van Hemert, A.M.; Cuijpers, P; Linszen, D.; van der Gaag, M. Pathways to psychosis: Help-seeking
behavior in the prodromal phase. Schizophr. Res. 2011, 132, 213-219. [CrossRef]

Rietdijk, J.; Klaassen, R.; Ising, H.; Dragt, S.; Nieman, D.; Van De Kamp, J.; Cuijpers, P; Linszen, D.; van der Gaag, M. Detection of
people at risk of developing a first psychosis: Comparison of two recruitment strategies. Acta Psychiatrica Scand. 2012, 126, 21-30.
[CrossRef]

Salazar de Pablo, G.; Besana, F.; Arienti, V.; Catalan, A.; Vaquerizo-Serrano, J.; Cabras, A.; Pereira, ].; Soardo, L.; Coronelli, F.;
Kaur, S.; et al. Longitudinal outcome of attenuated positive symptoms, negative symptoms, functioning and remission in people
at clinical high risk for psychosis: A meta-analysis. EClinicalMedicine 2021, 36, 100909.

Solmi, M.; Radua, J.; Olivola, M.; Croce, E.; Soard, L.; Salazar de Pablo, G.; Il Shin, J.; Kirkbride, ].B.; Jones, P.; Kim, J.H.; et al.
Age at onset of mental disorders worldwide: Large-scale meta-analysis of epidemiological studies. Mol. Psychiatry 2021, 1-15.
[CrossRef] [PubMed]

Dominguez, M.-D.; Fisher, H.L.; Major, B.; Chisholm, B.; Rahaman, N.; Joyce, J.; Woolley, J.; Lawrence, J.; Hinton, M.;
Marlowe, K.; et al. Duration of untreated psychosis in adolescents: Ethnic differences and clinical profiles. Schizophr. Res. 2013, 150,
526-532. [CrossRef] [PubMed]


http://doi.org/10.1093/schbul/sby069
http://doi.org/10.1002/wps.20310
http://doi.org/10.1001/jamapsychiatry.2018.1334
http://doi.org/10.1176/appi.ajp.2020.20040485
http://doi.org/10.1093/schbul/sbw182
http://doi.org/10.1001/jamapsychiatry.2021.0830
http://doi.org/10.1371/journal.pone.0195687
http://doi.org/10.1016/j.schres.2011.03.029
http://doi.org/10.1002/wps.20250
http://doi.org/10.1016/j.schres.2017.06.015
http://doi.org/10.1093/schbul/sbv162
http://doi.org/10.1016/j.schres.2019.01.015
http://doi.org/10.1002/wps.20490
http://doi.org/10.3389/fpsyt.2019.00764
http://doi.org/10.1016/j.eurpsy.2016.09.002
http://doi.org/10.1038/s41398-020-01165-x
http://doi.org/10.1016/j.schres.2011.08.009
http://doi.org/10.1111/j.1600-0447.2012.01839.x
http://doi.org/10.1038/s41380-021-01161-7
http://www.ncbi.nlm.nih.gov/pubmed/34079068
http://doi.org/10.1016/j.schres.2013.08.018
http://www.ncbi.nlm.nih.gov/pubmed/24025696

	Introduction 
	Materials and Methods 
	Searches 
	Inclusion and Exclusion Criteria 
	Data Extraction 
	Strategy for Data Synthesis and Effect Measures 
	Risk of Bias (Quality) Assessment 

	Results 
	Prevalence of the CHR-P State in the General Population 
	Prevalence of the CHR-P State in Clinical Samples 
	Effect of Moderators 
	Quality of the Included Studies 

	Discussion 
	Conclusions 
	References

