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Background and Hypothesis: Psychotic experiences (PEs)
are associated with increased risk for mental disorders, in
particular persistent PEs. PEs therefore might be useful
within intervention research. We sought to systematically
determine the incidence and persistence of PEs in the
general population. Study Design: A double-blind search
of databases (Embase, Pubmed PMC, Psychinfo, Medline,
and Web of Science) from inception to January 2023 and
data extraction, were conducted. Study quality was assessed
using the NIH assessment tool. Random effects models were
conducted to calculate pooled incidence rate per person-
year and proportion of persistent PEs per year. Age and
study design were all examined using subgroup analyses.
Demographic, risk factors, and outcomes for incidence and
persistence of PEs were reported in a narrative synthesis.
Study Results: Using a double-blind screening method for
abstract (kK = 5763) and full text (k = 250) were screened.
In total 91 samples from 71 studies were included, of which
39 were included in a meta-analysis (incidence: k = 17, n =
56 089; persistence: k = 22, n = 81 847). Incidence rate was
0.023 per person-year (95% CI [0.0129;0.0322]). That is,
for every 100 people, 2 reported first onset PEs in a year.
This was highest in adolescence at 5 per 100(13—17 years).
The pooled persistence rate for PEs was 31.0% (95% CI
[26.65,35.35]) This was highest in adolescence at 35.8%.
Cannabis was particularly associated with incidence of
PEs, and persistence of PEs were associated with multiple
mental disorders. Conclusions: Each year incidence of PEs
is 2 of every 100 people, and persists each year in 31% of
cases, this risk is highest in adolescents.

Introduction

Prevention, the reduction of symptoms, and stopping
of new incidences, is a key objectives of public mental
health.!? Within this context, psychotic experiences (PEs)

have become an area of growing interest.’> PEs are de-
fined as hallucinations/delusions which can occur outside
of a psychotic disorder in the general population.’ PEs
are proposed to represent a marker of severe psychopa-
thology,®® and a transdiagnostic marker for developing
mental disorder.>® Within this framework, PEs could be
extremely valuable to the field of intervention.

Individuals who report PEs are at a 4-fold increased
risk for developing a psychotic disorder and a 3-fold risk
for any mental disorder.! These poor outcomes are par-
ticularly pronounced in those who report repeated PEs
events (persistence). Persistent PEs are associated with
greater risk of developing a mental disorder, poor func-
tioning, higher healthcare costs, and elevated risk of
self-harm and suicidal behavior.""'7 Within this context,
PEs, particularly persistent PEs, could be viewed as an
early risk “marker” of potential poor mental health out-
comes.*® For this potential utility to be fully assessed,
accurate information on rates of persistence across the
life span are needed. One meta-analysis to date measured
rates of persistence as a secondary outcome'® and found
a median rate of 20%, but only found 9 estimates from 6
studies. A large-scale retrospective study found a similar
rate of approximately 20%,' but there remains a deficit in
information on rates of persistent PEs, and if these differ
across a lifetime.

Previous systematic reviews have reported that the
prevalence of PEs are 5%-7% in adulthood,'®*?' and
higher in childhood (~17%) and adolescence (7%—8%).%
There is less clarity, however, about the incidence of
PEs. Prevalence measures the current burden of a dis-
ease ie, the number of PEs, but it cannot give informa-
tion on rates of new onset of a disease® eg, over the next
year. Incidence provides this information, examining the
risk of getting a disease (ie, reporting a new onset PEs),
within a given time period.? This is a key factor both for
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research into understanding PEs development and for de-
termining resources> eg, early health centers or interven-
tions. There have been 2 previous reviews that examined
incidence, but these were both carried out approximately
a decade or more ago.'®* No previous systematic re-
view has examined persistence of PEs as a primary aim.
Many studies on the incidence and persistence of PEs
have been published since this time, allowing more pre-
cise meta-analytic estimates to be calculated now. What
is more, studies suggest that incidence of PEs varies by
age,” which is an important factor to consider when po-
tentially utilizing PEs in interventions.

We aimed to conduct a systematic review and meta-
analysis of the incidence and persistence of PEs in the
general population, to address this deficit and better in-
form future research in the field of PEs and intervention.

Methods

Study  Protocol
(CRD42020205484)

Registered on  PROSPERO

Search Strategy.

A systematic review of the databases (Embase, Psychinfo,
Web of Science, MEDLINE, and Pubmed PMC) and
gray literature (Conference proceedings detected in data-
bases, Open gray, open DOAR, trials.gov, Lenus, Worldcat)
was conducted from inception to January 2021 by LS
and FM, and an update was conducted in January 2023
by LS, JB & JM. The search terms for PEs were “Delus*”
OR “hallucinat*” OR “paranoi*” OR “psychoses”
OR “psychosis” OR “psychotic” OR “schizophr*” OR
“schizotyp*” OR “psychotic experience*” OR “psychotic
like experience*.” To measure incidence and persistence
the terms “incidence” OR “incidence rate” OR “follow
up” OR “persistent” OR “persistence” OR “repeated” OR
“reoccurrence” and to measure sample the terms “general
population” OR “normal population” OR “normal in-
dividuals” OR “normal sample” OR “healthy popula-
tion” OR “healthy individuals” OR “healthy sample” OR
“community individuals” OR “community sample” OR
nonpsychotic OR subclinical OR “non-patient” were used.
Results of the search were imported to Endnote, where
duplicates (k = 3464) were removed. Abstrackr® was used
for abstract screening. Following methods outlined by,
a pre-determined list of inclusion—exclusion criteria were
used by all screeners (supplementary material 1 and 2).
References of all included studies were screened.

Definition.

PEs within this study are defined as hallucinations/delu-
sions which occur outside of a psychotic disorder, in the
general population. This definition does not reflect the
entire scope of subclinical phenomenon, such as nega-
tive symptoms, cognitive deficits, or schizotypal traits.
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There are several key reasons for this; From preliminary
searches, hallucination/delusions are the definitions
used by papers for symptoms termed “PEs/psychotic
like experiences/psychotic symptoms”; Negative/disor-
ganized symptoms tend to persist without remission,?%?’
and these differences in presentation between PEs and
other subclinical phenomenon would risk biasing/
hiding results, if used under one term; Symptoms such
as schizotypal traits are argued to represent a “trait”
characteristic, which has a less clinically pathological
trajectory.?®

Incidence is defined as new onset of a PEs within a spe-
cific time period. Persistence is defined as the presence of
PEs at more than one-time point in the same individual.

Abstract Screening.

Using abstrackr® 4 screeners (LS, FM, JB, and JM) re-
viewed study abstracts. To meet criteria for the abstract
screening (supplementary material 1), the study needed to:

1. Report on original data.

2. Have a sample of =100 participants.

3. Have recruited a general population sample, or
nonpsychotic clinical sample.

4. Report on PE incidence/persistence, or report on mul-
tiple timepoints where PEs was measured.

Exclusion criteria for abstract screening included:

1. Reporting only on
hallucinations.

2. Sample only included those who met criteria for first-
episode psychosis/psychotic disorder.

3. Sample only included those who met criteria for
clinical-high risk or ultra-high-risk criteria.

hypnopompic/hypnagogic

Full Text Screening.

All studies which met abstract criteria (k = 250) were
screened with 2 initial criteria (supplementary material 2):

1. Study met definition of PE.
2. Study reports on sufficient data to be used in a system-
atic review.

If a study met these criteria, they were divided into 1 of
the 3 categories, where additional thresholds were in-
cluded. Studies could be screened in multiple categories.
These categories were;

1. Incidence studies; studies that report on incidence, in-
cidence rate, or cumulative incidence.

2. Persistent studies; studies that report on persistent PEs
or multiple timepoints of PEs.

3. Repeated measures studies; any additional studies
which measured PEs at multiple timepoints, but which
did not specifically measure incidence/persistence of
PEs. This third category was included to screen for
any additional papers which may have usable data for
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analysis, but where incidence/persistence were not the
primary aim of the study.

For incidence studies, the following additional criteria were
screened for; (1) Studies report on a measure of incidence.,
(2) Study reports a specific time period in which PEs inci-
dence was measured. Persistent PEs category was screened
with the additional criteria: (1) Study reports on a measure
of persistent PEs, (2) Study has clear explanation on collec-
tion of PEs data at multiple timepoints. For the repeated
measure study-2 additional criteria were applied; (1) Study
has specific time period between baseline and follow-up
study, (2) Incidence/persistence can be clearly determined.

Study Selection and Data Extraction.

Following a double-blind screening of the data by inde-
pendent reviewers (LS, FM, JB, and JM), the screeners
met and reviewed studies that were selected for inclu-
sion. Consensus was high (97.41%), and all those where
reviewers differed (k = 156) were reviewed. The full-text
screening was conducted (k = 250) double-blind and in-
dependent (LS, FM). Quality assessment of studies was
conducted using the National Heart, Lung, and Blood
Institute quality assessment tool for observational co-
hort and cross-sectional studies and tool for case—control
studies (supplementary table 1, https://www.nhlbi.nih.gov/
health-topics/study-quality-assessment-tools). For the
main analysis, studies which report PEs to be “suspected/
definite” or “definite” (eg, self-report or by confirmed by
clinical interview), both measures were recorded. For de-
tails on all studies see (supplementary table 2).

Data extraction were done by two independent re-
viewers (LS, FM), and differences were reviewed. Data
were extracted on study name, authors, year of publi-
cation, country of sample, study type (case—control,
cohort, survey),the baseline age of sample, the number
of individuals reporting PEs, number of controls, PEs
rating instrument and whether self-report or interview,
and if sample could be considered enriched in any way
from random sampling (supplementary table 3) were col-
lected. At follow up data was collected was: Time period
to follow up, PEs measure, measure type, measure defi-
nition (supplementary table 4), measure language (sup-
plementary table 5), number of incident PEs, number of
persisting PEs, number of remitting PEs, controls. Latent
models categories (where applicable), number in each la-
tent model category (where applicable). Additional meas-
ures (demographics, risk factors, outcomes) which were
examined based on incidence/persistence eg, sex differ-
ences between those with persistent/transient PEs, were
also recorded (supplementary table 6).

Data Analysis.

Analysis was conducted using R.” Incidence and per-
sistent analysis were conducted separately. Only studies
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which reported on observed variable data were used for
the meta-analysis. Several studies used one dataset, how-
ever inclusion of multiple studies from one dataset risked
skewing results. Therefore, if both studies were eligible
based on all previous criteria, the following measures
were used to determine which sample would be included;
(1) Study used a cohort design instead of case—control,
and (2) Largest sample size. These criteria were sufficient
to determine the most appropriate sample to use for all
studies. A narrative synthesis was used for studies which
reported only modeling data, but could not be included
for meta-analysis (supplementary table 7).

Incidence rate was calculated per person-year, using
a random effects model using the restricted maximum
likelihood method. Incidence rate per person-year is a
method of reporting incidence, where you can directly in-
corporate time and sample as a denominator ie, you can
measure the incidence rate for 100 people in 1 year, or
50 people in 10 years. For this study incidence rate is re-
ported per person-year, and in text per-100-person-year,
for clarity. The sample was weighted using inverse var-
iance and heterogeneity between studies was measured
using Thompson and Higgins I? statistic*® and 1. Outlier
analysis was conducted using leave-out analysis and case
deletion diagnostics (studentized residuals, difference in
fits values, Cook’s distances, heterogeneity measures, hat
values, and weighting). A second analysis including cri-
teria “definite” instead of “suspect/definite” for studies
which provided both was conducted. Moderator anal-
ysis examined difference in age of sample, interview type
(self-report or clinical interview), enrichment, language
of measure, and Q-test was used to test to assess signif-
icance of differences in subgroups. Mixed-effect models
were used, random effects for the analysis and fixed effect
analysis to compare differences between groups, reported
as a chi-squared test.

For the persistence analysis, a proportion analysis
was conducted® between those who reported PEs at
both timepoints compared to those who reported only
at baseline. The proportions were calculated per year,
and additionally weighted by sample size. A random ef-
fects model of pooled proportion was conducted, heter-
ogeneity between studies was measured using Thompson
and Higgins I° statistic and t> Outlier analysis was con-
ducted using case leave-out-analysis and deletion diag-
nostics (studentized residuals, difference in fits values,
Cook’s distances, heterogeneity measures, hat values, and
weighting). A second analysis including criteria “definite”
instead of “suspect/definite” for studies that provided
both was conducted. Moderator analysis with mixed-
effect models were conducted using the same measures as
incidence, and between cohort and case—control studies.

A majority of measures (demographic, risk factor,
and outcomes) were not assessed in a sufficient number
of studies (supplementary table 6) to be used in a meta-
analysis. A narrative synthesis was conducted on measures
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where 3 or more studies on independent samples had re-
ported on a measure. Age was treated as a categorical
variable, due to the lack of specificity in age reported in
studies for follow-up data. This category was defined as:
Children (<13 years old), adolescents (13—17 years), adults
(18-64 years) and older adults (265 years). Given the
small sample sizes, language was turned into a categorical
variable, comparing studies conducted in English (most
common language) vs other languages. If the measure was
used in its original form or had been adapted to a difterent
language (supplementary table 4) was also compared.

Results

The search strategy yielded a total of k& = 9621 papers,
once duplicates (kK = 3464) were removed, the remaining
(k = 6157) papers were screened. The final sample in-
cluded 28 papers reporting on incidence, and 43 papers
reporting on persistence (figure 1). After excluding re-
peated samples, the total was 19 samples from 16 papers
for incidence of PEs!#**3>4# and 30 samples from 29 pa-
pers for persistence. '3 1317:19:343843-62 For full detail see (sup-
plementary table 2). Two incidence papers had more than

Total (n = 9621)
S Records identified from
= Embase (n = 1367) Duplicate records removed
S Medline (n = 2036) ——>»|  (n=3464)
= Web of Science (n = 1051)
g Pubmed PMC (n = 793)
e Psychinfo (n = 901)
(o
Abstract screening
Records screened E— gei:%rggse)xcluded
(n=6157)
\ 4
Full text screening Studies not retrieved (n = 7)
Papers sought for retrieval Studies excluded
Incidence (n = 45) — | Incidence (n = 24)
Persistence (n = 113) Persistence (n = 75)
> Multi-time point (n = 77) Multi-time point (n = 75)
=
Ty
o
a v
Data extraction Incidence
Papers extracted Cited papers (n = 10)
Incidence (n = 28)
Persistence (n = 43) Persistence
Cited papers (n =9)
Samples extracted
Incidence (n= 41)
Persistence (n= 50)
:—: \ 4
o .
e Samples included
3 Incidence (n = 19)
o Persistence (n =30)

Fig. 1. PRISMA flowchart.
1010



http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbad056#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbad056#supplementary-data
http://academic.oup.com/schizophreniabulletin/article-lookup/doi/10.1093/schbul/sbad056#supplementary-data

one usable sample®** (In graphs labeled as Hielscher et
al., 2020a (baseline - T1 follow-up)/2020b (T1 — T2 fol-
low-up) and Monshouwer et al., 2022a (baseline - T1
follow-up)/2022b (T1 — T2 follow up)/2022¢ (T2 — T3
follow-up). Two papers report on usable samples from
one sample.’>*? One persistence paper reported on 2 dif-
ferent samples (In graphs labeled as Cougnard et al., 2007
EDSP/NEMSIS).® Five studies'**¥44 reported both in-
cidences of PEs and persistent PEs and were included in
both meta-analyses.

Narrative Synthesis

Demographics. Four incidence studies’®#:63% exam-
ined sex, 2+ found no significant effect of sex on in-
cidence of PEs. While 2 papers®® using one sample,
showed female participants had higher incidence of PEs.
There was little consensus about urbanicity, reported as
nonsignificant,*®*% that rural background showed higher
incidence,”® or that urban background had higher inci-
dence of certain subtypes (auditory, visual, and haptic)
PEs.® Age was broadly found to be nonsignificant,4364
with 2 studies supporting incidence was lower in older
adults®® and higher in young people.® Most studies found
educational level did not affect incidence of PEs,4!4
with only one study™® finding that those with incident PEs
had lower rates of college-level education.

Similar to incidence, a majority of studies!®3330.3363
found no differences based on sex between persistence
and other groups (control/transient PEs). Those that
did report significant differences found female partici-
pants had higher rates of persistent PEs.*°2% Measures
of socioeconomic status were generally not found to be
significantly different for those with persistent PEs,!3330
Older age was associated with lower persistence of PEs in
most*** but not all* studies.

Risk Factors. A majority of studies® %367 showed
that cannabis use increased risk for incident PEsm al-
though one® found this association was only present
for cannabis abuse, not dependence. Another® observed
that this significant association was only in those with
PEs and cooccurring mental disorders. One study found
the association between cannabis and incident PEs, but
not in a fully adjusted model which included prior sub-
stance use and antecedent mental disorders.®® Incidence
of PEs was significantly elevated in those with poorer
general functioning,*** social functioning,® and cogni-
tive function.’*®

Cannabis use, unlike incidence, was not found to be
a significant factor for persistence of PEs.>% Trauma
was significantly associated with persistence of PEs by a
majority,'3>%® but not all” studies. Mental disorders at
baseline were examined in several studies; anxiety dis-
order was found to be a significant risk factor for persist-
ence of PEs,*>%3 but not in all studies.”>” Mood disorder
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at baseline generally was not associated with persistence
of PEs,!4323035370 aJthough 2 studies did find those with
a mood disorder had higher rates of persistent PEs-2
compared to those with remitting PEs and healthy con-
trols. A broad range of psychopathology measures were
examined including internalizing/externalizing problems,
nightmares, and behavior problems. Studies showed a
general trend that higher psychopathology was associated
with higher rates of persistent PEs.!*3657! Rimvall et al.,'*
did not find a significant difference in psychopathology at
baseline between persistent PEs and remitted PEs.

Outcomes. No outcomes were measured by more than
3 samples for incident PEs. Three studies looked about
distress about PEs,*>53 and found that those with per-
sistent PEs reported more distress about PEs. Looking
at functional outcomes, all studies'**=* found impair-
ments in the persistent PEs group, compared to remitted
and controls. This included lower general functioning,'**
greater impairment,® lower social functioning, and
quality of life.’* Examining mental health outcomes,
those with persistent PEs had higher rates of psy-
chosis, **$472 substance abuse disorders,'>'** and suicide
ideation, behaviors, and attempts.'#!>452° A majority of
studies examining mood disorder did show higher rates
of mood disorders in those with persistent PEs,!317:32:3452
but one study did not find a significant difference be-
tween persistent PEs hallucinations and controls,*® and
a second* found a nonsignificant change in depression
score for those with persistent PEs.

Meta-Analysis

Incidence of PEs

Nineteen samples from 17 studies were included in the in-
cidence analysis'#?+32 4973 (table 1). One study® did not
assess if the PEs were new onset (ie, incident), and so were
excluded. This left 17 samples from 15 studies,'!* sample
size was large (n = 56 089). Two studies®** used a case—
control design (supplementary table 3). The rest used
a cohort study designs and the whole reported sample
could be used. Six included incidence papers?36:38.39.6474
had both a “suspect/definite” and “definite” criteria for
one sample. One sample Hielscher et al., 2020a (baseline—
T1 follow-up)® failed to meet the assumptions of het-
erogeneity (supplementary table 8) and so was excluded
from analysis. For details on the countries and measures
used in included studies, see (supplementary material 3
and 4; tables 4 and 5)

A meta-analysis was conducted using the 17 incidence
samples. The pooled incidence rate per person-year
was 0.0225 (95% CI [0.0129; 0.0322]) ie, each year, of
100 people 2 will report a PEs for the first time (figure
2), and showed high heterogeneity between studies
(? = 98.4, 95% CI [98.1%; 98.7%]: > = 0.0004,95% CI
[0.0002—-0.0010]). Use of “definite” criteria, instead of the
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Table 1. Incidence Psychotic experiences (PEs) Papers Included in Final Analysis

Follow-up
Authors Title Sample (years) PEs measure (baseline) PEs measure (follow-up)
Sullivan et al., A Population-Based Cohort Study Exam- ALSPAC 12 PLIKS:i (age-12) PLIKS:i (age-24)
2020 ining the Incidence and Impact of Psy- (n=7919) Interview Interview
chotic Experiences From Childhood to
Adulthood, and Prediction of Psychotic
Disorder
Bartels-Velthuis  Course of auditory vocal hallucinations in (n=694) 11 AVHRS AVHRS-Q, CAPE
etal., 2016 childhood: 11-year follow-up study Interview Self-report
Bartels-Velthuis  Course of auditory vocal hallucinations in (n = 694) 5.1 AVHRS AVHRS
etal., 2011 childhood: 5-year follow-up study Interview Interview
Tien, 1991 Distributions of hallucinations in the pop- ECA 1 DIS DIS
ulation (n=15258) Interview Interview
Moriyama et al., Evidence for an interrelated cluster of Hal- NEMESIS 3 CIDI CIDI
2021 lucinatory experiences in the general popu- (n=17076) Interview Interview
lation: an incidence study
Hielscher et al.,  Mediators of the association between psy- HEALing Project 1 DISC-R DISC-R
2020 chotic experiences and future non-suicidal (n=1100) Interview Interview
self-injury and suicide attempts: results
from a three-wave, prospective adolescent
cohort study
Hielscher et al.,  Mediators of the association between psy- HEALing Project 2 DISC-R DISC-R
2020 chotic experiences and future non-suicidal (n =1100) Interview Interview
self-injury and suicide attempts: results
from a three-wave, prospective adolescent
cohort study
Kirliet al., 2019  Psychotic experiences and mood episodes TiirkSch 6 CIDI CIDI
predict each other bidirectionally: a 6-year (n=4011) Interview Interview
follow-up study in a community-based
population
Rimvall et al., Psychotic experiences from preadolescence CCC 5 KSADS PLIKSq
2020 to adolescence: when should we be worried ~ (n = 1632) Interview Self-report
about adolescent risk behaviors?
Soares et al., Psychotic symptoms in older people (n = 690) 7 CAMDEX CAMDEX
2017 without dementia from a Brazilian Interview Interview
community-based sample: A 7 years’ fol-
low-up
Wiles et al., 2006  Self-reported psychotic symptoms in the NPMS 1.5 PSQ PSQ
general population: results from the longi- (n =2406) Interview Interview
tudinal study of the British National Psy-
chiatric Morbidity Survey
Gregersen et al., Developmental Pathways and Clinical Via 11 4 KSADS-PL KSADS-PL
2022 Outcomes of Early Childhood Psychotic (n = 447) Interview Interview
Experiences in Preadolescent Children
at Familial High Risk of Schizophrenia
orBipolar Disorder: A Prospective, Longi-
tudinal Cohort Study - The Danish High
Risk and Resilience Study, VIA 11
Kuepper et al., Continued cannabis use and risk of inci- EDSP 5.1 M-CIDI M-CIDI
2011 dence and persistence of psychotic symp- (n=1923) Interview Interview
toms: 10 year follow-up cohort study
Monshouwer et Prevalence, incidence, and persistence of NEMESIS II 3 CIDI CIDI
al., 2022a psychotic experiences in the general popu- (n =4769) Interview Interview
lation: results of a 9-year follow-up study
Monshouwer et Prevalence, incidence, and persistence of NEMESIS II 3 CIDI CIDI
al., 2022b psychotic experiences in the general popu- (n =4080) Interview Interview
lation: results of a 9-year follow-up study
Monshouwer Prevalence, incidence, and persistence of NEMESIS II 3 CIDI CIDI
etal., 2022¢ psychotic experiences in the general popu- (n=3477) Interview Interview

lation: results of a 9-year follow-up study
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Table 1. Continued

Incidence and Persistence of Psychotic Experiences

Follow-up
Authors Title Sample (years) PEs measure (baseline) PEs measure (follow-up)
Poulton et al., Children’s self-reported psychotic symp- Dunedin 15 DISC-C DIS
2000 toms and adult schizophreniform disorder: (n=1761) Interview Interview
a 15-year longitudinal study
Yamasaki et The association between changes in depres-  (n = 887) 1 DISC-C DISC-C
al., 2018 sion/anxiety and trajectories of psychotic- Interview Interview

like experiences over a year in adolescence

For more details on measures see (supplementary eTable 4). Note: ALSPAC, Avon Longitudinal Study of Parents and Children; ECA,
NIMH Epidemiologic Catchment Area Program; NEMESIS, Netherlands Mental Health Survey and Incidence Study; HEALing,
Helping to Enhance Adolescent Living study; TiirkSch, TiirkSch, Izmir Mental Health Survey; CCC, Copenhagen Child Cohort;
NPMS, National Psychiatric Morbidity National Psychiatric Morbidity Survey; VIA11, VIA 11 Study; EDSP, Early Developmental
Stages of Psychopathology study; NEMESIS II, Netherlands Mental Health Survey and Incidence Study-2; Dunedin, Dunedin Multi-
disciplinary Health and Development Study; PLIKSi, Psychosis-like-symptoms semi-structured interview; AHVRS, Auditory Vocal Hal-
lucination Rating Scale; DIS, NIMH Diagnostic Interview Schedule; CIDI, Composite International Diagnostic Interview; DISC-R, The
Diagnostic Interview Schedule for Children, Revised; KSADS, Kiddie Schedule for Affective Disorders and Schizophrenia; CAMDEX,
Cambridge Mental Disorders of the Elderly Examination; PSQ, Psychosis Screening Questionnaire; KSADS-PL, Kiddie Schedule for
Affective Disorders and Schizophrenia, Present and Lifetime version; M-CIDI, Munich Composite International Diagnostic Interview;
DISC-C, Diagnostic Interview Schedule for Children; AVHRS-Q, Auditory Vocal Hallucination Rating Scale, Self-report; CAPE, Com-
munity Assessment of Psychic Experience; PLIKSq, Psychosis-like-symptoms self-report questionnaire.

“suspect/definite” available in certain studies?*3638.3%.64.74
showed a slightly lower incidence rate per person-year of
0.0205(95% C1[0.0112,0.0297]), but confidence intervals
substantially overlapped with the primary analysis.

Using stratification, the incidence rate per person was
calculated for each age group (figure 2). Incidence rate for
children (age <13) was 3 incident PEs each year, for every
100 people (k = 1, IR = 0.0290). It was highest in adoles-
cence (age 13-17), finding that for every 100 adolescents,
5 would develop PEs in a given year (k = 4, IR = 0.0455;
95% CI [0.0206; 0.0703]). In adulthood (age 18-64) for
every 100 adults, 2 would report an incident PEs (k = 11,
IR = 0.0155; 95% CI [0.0060; 0.0250]). In older adults
(age >64) for every 100 older adults, 1 would report an
incident PEs (k= 1, IR = 0.0125; 95% CI [0.0048; 0.0203])
(figure 2). Between-group differences were significant (Q
=13.15,P = .0043).

Examining study design (Self-report vs clinical re-
port, enrichment) found studies that used self-report
measures (kK = 2, IR = 0.0175;95%CI [0.0000,0.0447])
and those which used clinical interview (kK = 15, IR =
0.0233; 95% CI1]0.0126,0.0340]) did not show significant
differences (Q = 0.15, P = .70). Studies considered “en-
riched” (supplementary table 3) (k = 4, IR = 0.0289; 95%
CI1[0.0028,0.0551]) were not significantly different (Q =
0.32, P = .57), than studies not classified as enriched (k =
13, IR = 0.0208; 95% CI[0.0103,0.0312)).

Looking at study population (Language of measure
(adapted vs original, English vs other languages (sup-
plementary table 5)), if the measure was conducted in
the language it was originally designed for (k = 13, IR
= 0.0211; 95% CI[0.0101,0.0320]) or a measure trans-
lated from a different language (k = 4, IR = 0.0280; 95%
CI[0.0042,0.0517]) was not significantly different (Q =
0.27, P = .61). Similarly, comparing studies conducted

in English (k = 4, IR = 0.0327; 95% CI[0.0047,0.0607])
compared to other languages (k = 13, IR = 0.0196,95%
CI[0.0099,0.0292]) was nonsignificant (Q = 0.76, P = .39).

Persistence of PEs

A total of 30 studies were included in this analysis (table
2). Of these, 6357596162 yged latent modeling methods
(supplementary table 7). The remaining 24!3-1517.19.34.38.43-
49.51-54.5860.70.75 reported on specific values of the number
of PEs at baseline and follow-up. However, 2 studies’”
used a cross-sectional and case—control study design ie,
recruited a specific number of persistent PEs, and could
therefore not be assumed to accurately reflect rates of
persistence. Additionally, one study® did not provide a
time period in which the persistent PEs events took place,
and was excluded from the meta-analysis. This left 21 pa-
pers with a large sample (n = 81 847) for analysis. Five
of these studies!>!¢344758 report on case—control samples.
One persistence study® had both the criteria of “suspect/
definite” and “definite” for PEs. One study* failed to
meet the assumptions of heterogeneity (supplementary
table 8) and so was excluded from analysis. For details on
the countries and measures used in included studies, see
(supplementary material 3 and 4)

The pooled proportion analysis found that 31% of those
reporting PEs at baseline reported a second PEs within
a given year( = 0.3100, SE = 0.0222, z-value = 13.9717,
95% CI]26.65, 35.35]; Figure 3). There was high hetero-
geneity between studies (P = 86.16%, 95% CI[72.6,93.6]);
72 = 0.0073). Including the “definite” criteria for the avail-
able study®® did not substantially change the persistence
proportion-per year (30.9%, 95% CI[26.48,35.33]; 5 =
0.3090, SE = 0.0226, z-value = 13.6826), and had substan-
tial overlap in confidence interval with the primary analysis.
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Study PE Total Incidence rate 95% C.I
(Gregersen et al., 2022) 49 1690.00 s 0.03 [0.02:0.04]
Random effects mode ———e—e-- 0.03 [0.00; 0.04]
(Bartels-Velthuis et al, 2011) 15 79750 - 0.02 [0.01:0.03]
(Hielscher et al., 2020b) 53 77550 —— 0.07 [0.05:0.09]
(Rimvall et al, 2020) 149 474750 = 0.03 [0.03:0.04]
(Yamasaki et al., 2018) 49 71750 —— 0.07 [0.05:0.09]
Random effects mode e 0.05 [0.00; 0.07]
(Bartels-Velthuis etal, 2016) 3  825.00 & 0.00 [0.00:0.01]
(Kili et al., 2019) 203 10305.00 g 0.02 [0.02:0.02]
(Kuepper et al, 2011) 157 9406.95 0 0.02 [0.01:0.02]
(Monshouwer etal, 2022a) 85 1417950 o 0.01 [0.000.01]
(Monshouwer etal_ 2022b) 57 1215450 O 0.00 [0.00:0.01]
(Monshouwer etal_ 2022c) 29 10387.50 o 0.00 [0.00: 0.00]
(Moriyama et al., 2020) 89 1574550 O 0.01 [0.00:0.01]
(Poulton et al, 2000) 74 925500 O 001 [0.01:0.01]
(Sullivan et al., 2020) 490 4345200 o 0.01 [0.01:0.01]
(Tien, 1991) 627 1330850 B 0.05 [0.04'0.05]
(Wiles et al., 2006) 134 2847.00 B 0.05 [0.04:0.06]
Random effects mode - 0.02 [0.01; 0.03]
(Soaresetal,2017) 10 798.00 & 0.01 [0.00;0.02]
Random effects mode - 0.01 [0.00; 0.02]
Random effects model —— *Ti- — 0.02 [0.01; 0.03]
004 0002 006 0.1

Heterogeneity: 1° = 98%, ° = 0.0004, p < 0.01

Test for subgroup differences: y_i =13.15,df =3 (p <0.01)

Incidence of PE

Fig. 2. Random effects model of the Incidence rates of psychotic experiences per person-year, divided by age category. Total = total
person-years per study, Age category = age at follow-up (to measure new incidence): Adolescence = 13-17 years; Adult = 18-64 years;
Older adult = 65+ years old. The dotted line represents the overall pooled estimate, the pooled estimate for each subgroup and overall are
shown in the diamonds. The box shows each studies weighted portion, and the horizontal line shows each studies confidence interval.

Moderator analysis of age showed those who were
children when PEs were first recorded, 30.8% reported
persistent PEs (k = 6, 95% CI[22.8,38.9]; Figure 3). Of
those who were adolescents at baseline, 35.8% reported
persistence (k = 6, 95% Cl[24.9;46.7]; Figure 3), and of
those who were adults at baseline 28.2% reported persist-
ence (k =8, 95% CI[23.5, 32.8]; Figure 3). Difference be-
tween age subgroups was nonsignificant (Q = 1.71, df =
2, P = 43).

Study design (self-report vs interview; cohort vs
case—control; enrichment) found differences between
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self-report vs clinical interview were nonsignificant (Q =
2.13, P = .34) Self-report both times (kK = 9, 30.7%; 95%
CI[23.9,37.5]) Clinical interview both timepoints (k = 8,
32.4%; 95% CI[24.9,39.9]) Self-report/clinical interview
at different timepoints (k = 3, 36.1%; 95% CI[30.7,41.6]).
Cohort vs case—control design similarly showed no sig-
nificant difference (Q = 0.28, P = 0.59), cohort design (k
= 15; 31.8%; 95% CI[27.1,36.4]) compared to case—con-
trol (k = 5; 28.5%, 95% CI[17.3,39.6]). This was also ob-
served when examining any study which may be classified
as “enriched” (supplementary table 3) eg, case—control
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Table 2. Persistence Psychotic experiences (PEs) Papers Included in Final Analysis

Incidence and Persistence of Psychotic Experiences

PEs PEs
Follow-up Time Measure Measure
Authors Title Sample (Years) Baseline Follow-up
Bartels-Velthuis  Auditory hallucinations in childhood: associations with (n=170) 5 AVHRS AVHRS
et al 2012 adversity and delusional ideation Interview Interview
Bartels-Velthuis ~ Course of auditory vocal hallucinations in childhood: (n=170) 5.1 AVHRS AVHRS
etal., 2011 S-year follow-up study Interview Interview
Janessens et al.,  Developmental course of subclinical positive and nega- GROUP 3 CAPE CAPE
2016 tive psychotic symptoms and their associations with ge- (n=1131) Self-report Self-report
netic risk status and impairment
Cougnard et al.,  Does normal developmental expression of psychosis EDSP 3.5 SCL-R-90 CIDI
2007 combine with environmental risk to cause persistence of (n=12452) Self-report Interview
psychosis? A psychosis proneness--persistence model
Cougnard et al.,  Does normal developmental expression of psychosis NEMESIS 3 CIDI CIDI
2007 combine with environmental risk to cause persistence of
psychosis? A psychosis proneness--persistence model (n =4786) Interview Interview
Hafeez et al., Early persistence of psychotic-like experiences in a com- (n = 848) 1.12 CAPE CAPE
2020 munity sample of adolescents Self-report Self-report
Connell et al., Hallucinations in adolescents and risk for mental dis- MUSP 9 YSR YASR
2016 orders in adulthood: Prospective evidence from the (n=3535) Self-report Self-report
MUSP birth cohort study
De Looreet al.,  Persistence and outcome of auditory hallucinations in (n=1780) 2 DISC DISC
2011 adolescence: a longitudinal general population study of Interview Interview
1800 individuals
Calkins et al., Persistence of psychosis spectrum symptoms in the Phil- PNC 2 KSADS, KSADS,
2017 adelphia Neurodevelopmental Cohort: a prospective (n=1503) PSR SIPS, PSR
2-year follow-up Interview Interview
Downs et al., Persisting psychotic-like experiences are associated with (n=17552) 1.92 DISC DISC
2013 both externalizing and internalizing psychopathology in Interview Interview
a longitudinal general population child cohort
Martin ey al., Psychotic experiences and psychological distress predict HEALing 1 DISC DISC
2014 contemporaneous and future non-suicidal self-injury and  (n = 1896) Interview Interview
suicide attempts in a sample of Australian school-based
adolescents
Rimvall et al., Psychotic experiences from preadolescence to adoles- CCC 5 KSADS PLIKSq
2020 cence: When should we be worried about adolescent risk (n=1632) Interview Self-report
behaviors?
McGrath et al.,  Psychotic experiences in the general population: a cross- WMH 0 CIDI -
2015 national analysis based on 31 261 respondents from 18 (n=131261) Interview
countries
Steenhuis et al.,  Religiosity in young adolescents with auditory vocal hal-  (n = 605) 5 AVHRS AVHRS
2016 lucinations Interview Interview
Wiles et al., Self-reported psychotic symptoms in the general popu- NPMS 1.5 PSQ PSQ
2006 lation: results from the longitudinal study of the British (n=13536) Interview Interview
National Psychiatric Morbidity Survey
Yamasaki et al.,  The association between changes in depression/anxiety (n=2877) 1 DISC DISC
2018 and trajectories of psychotic-like experiences over a year Interview Interview
in adolescence
Gregersen et al.,  Developmental Pathways and Clinical Outcomes of Via 11 4 KSADS-PL  KSADS-PL
2022 Early Childhood Psychotic Experiences in Preadoles- (n = 447) Interview Interview
cent Children at Familial High Risk of Schizophrenia or
Bipolar Disorder: A Prospective, Longitudinal Cohort
Adewuyaetal.,,  The 3-year progression of clinically significant psychotic- LSMHS 3 PQB PQB
2023 like experiences in a general adult population in lagos, (n=11246) Interview Interview
nigeria
Wang et al., The Bidirectional Associations Between Insomnia and (n=910) 1.5 CAPE CAPE
2021 Psychotic-Like Experiences Before and During the Self-report Self-report
COVID-19 Pandemic
Monshouwer et Prevalence, incidence, and persistence of psychotic ex- NEMESIS 11 3 CIDI CIDI
al., 2022 periences in the general population: results of a 9-year (n = 6646) Interview Interview

follow-up study
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Table 2. Continued

PEs PEs
Follow-up Time Measure Measure

Authors Title Sample (Years) Baseline Follow-up
Ergul et al., A 6-year follow-up study in a community-based popula- TiirkSch 6 CIDI CIDI
2022 tion: Is neighborhood-level social capital associated with (n=2175) Interview Interview

the risk of emergence and persistence of psychotic ex-

periences and transition to psychotic disorder?
Isaksson et al., Psychotic-like experiences from adolescence to adult- SALVe 6 DIS DIS
2022 hood: A longitudinal study (n=1834) Interview Interview

For more details on measures see (supplementary eTable 4). Note. GROUP, Genetic Risk and Outcome of Psychosis; EDSP, Early De-
velopmental Stages of Psychopathology study; NEMESIS, Netherlands Mental Health Survey and Incidence Study; MUSP, Mater-
University of Queensland Study of Pregnancy; PNC, Philadelphia Neurodevelopmental Cohort; HEALing, Helping to Enhance
Adolescent Living study; CCC, Copenhagen Child Cohort; WMH, World Health Organization World Mental Health survey; NPMS,
National Psychiatric Morbidity Survey; VIA 11, VIA 11 study; LSMHS, the Lagos State Mental Health Survey; NEMESIS II, Nether-
lands Mental Health Survey and Incidence Study-2; TiirkSch, TiirkSch, Izmir Mental Health Survey; SALVe, the Survey of Adolescent
Life in Vastmanland; AHVRS, Auditory Vocal Hallucination Rating Scale; CAPE, Community Assessment of Psychic Experiences; SCL-
R-90, the self-report Symptom Checklist 90-R; CIDI, Composite International Diagnostic Interview; YSR, Youth Self-Report; DISC, The
Diagnostic Interview Schedule for Children; KSADS, Kiddie Schedule for Affective Disorders and Schizophrenia; PSR, PRIME Screen
Revisited; PSQ, Psychosis Screening Questionnaire; KSADS-PL, Kiddie Schedule for Affective Disorders and Schizophrenia, Present and
Lifetime version; PQB, Prodromal Questionnaire-Brief Version; DIS, NIMH Diagnostic Interview Schedule; YASR, Youth Adult Self-Re-

port; SIPS, Structured Interview for Prodromal Syndromes; PLIKSq, Psychosis-like-symptoms self-report questionnaire.

or oversampling (Q = 0.00, P = .99), enriched(k = 9,
31.0%, 95% CI]24.7,37.3]), general (k = 11, 31.1%, 95%
CI[24.8,37.3)).

Study measures differences (language of measure,
original vs adapted, or English vs other languages (sup-
plementary table 5)) found some differences. If the lan-
guage of the measure used was the original one (k = 15,
31.37%, 95% CI[26.48,36.25]), or adapted from a preex-
isting measure (k = 5, 29.78%, 95% CI[19.53,40.03]) were
nonsignificant (Q = 0.08, P = .7839). However, when
looking at if the measure was conducted in English (k =
9; 35.78%, 95% CI]30.23,41.32]) or a different language
(k= 11;27.24%, 95% CI|21.61,32.87]), found there was a
significant difference (Q = 4.48, P = .034).

Discussion

This systematic review and meta-analysis investigated the
incidence rate per year of PEs in the general population,
as well as the persistence rate of PEs. Two key findings
emerged: The incidence rate of PEs per year was 0.0225
per person-years ie, for every 100 individuals, 2 will re-
port new onset PEs in a given year. This was highest in
adolescents at 5 per 100 people each year, and lowest in
older adults (1 per 100 people). Secondly, the pooled pro-
portion of persistent PEs was 31.0% and was particularly
high in studies of adolescents 35.8% (aged 13-17). These
key findings provide information that increases the future
utility of PEs for intervention research.

This is the first study to calculate incidence rate per
person-year, which is the measure needed to estimate ex-
pected incidence in a population over a specific length of
time. Our study suggests that PEs do occur across a life
span, at about 2 per 100 people each year, regardless of
age. Interestingly, this result was not significantly affected
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by definition of PEs (“suspected/definite” or “definite”),
or if the measure was self-report or clinically validated.
Supporting the evidence that self-report is reasonably
effective at detecting PEs.”® Similarly, measures adapted
into new languages did not report substantially different
incidence of PEs to measures in their original language,
or if the measure was in English or another language.
Incidence is an important measure for research, knowl-
edge of expected numbers of PEs, allows for the study
of the causes of PEs,? or to assess if an intervention has
prevented PEs.* Similarly, knowing the incidence of PEs
is important for policy, giving accurate information on
the rates of new onset PEs in a given year.?

Persistence of PEs was higher than the previously re-
ported 20%,""? with our study finding that a about one-
third of those who experience PEs will have a second PEs
each year. The differences in definition of PEs, clinical
interview vs self-report and type of study (case—control
vs cohort) were all nonsignificant. Given the findings sug-
gesting age of sample may affect rates of persistence, it
may be that the growing number of longitudinal studies
in younger samples'*!3473158 ig increasing the rates of per-
sistent PEs. Alternatively, it may be because this is the first
systematic review with a primary objective to measure
persistent PEs, rather than a secondary outcome, yielding
a larger sample size and reducing selection bias. At the
same time, it is important to note that while the rate of
persistent PEs was high, the majority of participants re-
ported no PEs at any time point, and a majority who re-
ported PEs experienced only transient PEs.

One study design measure which was found to be signif-
icantly different was the language used (English vs other
languages), which might be interpreted as a crude proxy
for cultural differences. Given the limited number of
samples (k = 50), which were even more restricted given
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Study Persistencelyear Totallyear
(Martin et al., 2015) 148.000000 394.00000
(Downs et al., 2013) 73565217 187.82609
(Steenhuis et al., 2016) 11.000000 67.40000
(Gregersen et al., 2022) 14.500000 47.25000
(Bartels-Velthuis et al 2012) 8.000000  34.00000
(Rimvall et al., 2020) 8.200000 22.80000
(Wang et al., 2021) 16.000000 96.00000
(Yamasaki et al., 2018) 64.000000 145.00000
(Calkins et al., 2017) 55.500000 116.00000
(De Loore etal., 2011) 12.500000 46.50000
(Hafeez et al., 2020) 26.707317 5519512

9.333333  30.00000
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(McGrath et al, 2015)

774.000000 2126.00000
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(Cougnard et al., 2007) 66.666667 256.00000

(Wiles et al., 2006) 85.333333 276.00000

(Connell et al., 2016) 20.000000 85.00000

(Ergul et al., 2022) 9.166667  48.00000

(Cougnard et al., 2007) 20.285714 65.42857
12.333333

(Janssens

34.00000

Incidence and Persistence of Psychotic Experiences

Random effects model

Heterogeneity: /% = 84%, < = 0.0073, 7, = 117.46 (p < 0.01)
Test for subgroup differences: 1; =171, df=2(p =043)

Proportion 95% C.I.
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e a— 0.36 [0.20;0.52]
=g .28 | 0.24; 0.39]
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Proportion of persistent PE

Fig. 3. Random effects model of pooled proportion of persistent Psychotic experiences (PEs) compared to remitted PEs, by age
category. Persistence/year is the rate of persistence per year, Total/year = total sample person-year per study. Age category = age at
follow-up (to measure new incidence): Adolescence = 13-17 years; Adult = 18-64 years; Older adult = 65+ years old. The dotted line
represents the overall pooled estimate, the pooled estimate for each subgroup and overall are shown in the diamonds. The box shows each
studies weighted portion, and the horizontal line shows each studies confidence interval.

repeated samples across multiple studies (kK = 20) it was
not possible to look at language at a more nuanced level,
or differences at the country/region level. There is sub-
stantial evidence that differences in psychosis rates exist
between countries’”’ and different communities within
countries.” This same pattern may occur within PEs, but
to determine it, there is a need for more PEs research,
particularly in under-examined regions.

Both incidence and persistence of PEs were highest
rates in adolescence (age 13-17) and indicates that ado-
lescence is a sensitive developmental period. It also sug-
gests that this is a key age for detecting and intervening
for PEs. The incidence rate was found to be 4.5 in every
100 adolescents each year reporting a new onset PEs,
and 35.8% of those reporting PEs in adolescence will
report PEs again at follow-up. One reason for this vul-
nerability to PEs in adolescents may be cooccurrence of

mental disorders, many of which begin in adolescence.”
The adverse outcomes associated with transient PEs,!!!%80
and particularly with persistent PEs!*"'7# have been well
documented.

Our initial aim had been to conduct a meta-analysis
including frequently measured demographic, risk, or out-
come factors for incidence/persistence of PEs. However,
there were insufficient measures to do this, and so a nar-
rative synthesis was conducted. For both incidence®®®
and persistence®>>% of PEs, there was some evidence to
support female sex being associated with higher rates,
but a majority of studies found no difference.!333:43:50.53.64.65
Urbanicity*®¥46 and education®®*4¢ was inconsist-
ently associated with incidence of PEs,*343¢ and so-
cioeconomic status was not significantly associated
with persistence of PEs.!*3%° Risk factors for incidence
suggested poor functioning®3%436367 at baseline, and
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cannabis®3839436364 were associated with increased risk
for incident PEs. Interestingly, cannabis was not found
to be a substantial risk factor for persistence of PEs.33%70
Anxiety disorder at baseline was inconsistently associ-
ated with higher persistence of PEs.33#03370 Other risk
factors that generally showed increased risk for persist-
ence included trauma'**3#7 and high psychopathol
ogy.'213336671 Outcomes of persistent PEs included poor
functioning,'*?>* and higher rates of psychosis, 345372
substance abuse,'>!'4* suicide risk,'>'**2 and mood dis-
order. 3173234444852 Qverall, evidence supports the adverse
consequences of PEs, consistent with previous literature.
However, research, and particularly replication, is still
lacking. Knowledge is also lacking on what causes inci-
dence of PEs and for PEs to persist. More information is
needed beyond differences in prevalence of PEs, particu-
larly to determine need and utility of interventions.

Future Directions

Intervention

Prevention is the key to public mental health,' and within
this, PEs could be a valuable tool for detecting those at risk
for developing mental disorder.*!° The results of our study
suggests this may be particularly true for adolescents.

Screening.  One policy-level approach could be the in-
troduction of PEs into standard screening tools eg, in
mental health services. PEs are relatively easy to screen,
with even one-item self-report measures providing good
levels of accuracy in detecting PEs.*! This review shows
the literature is indicating a high rate of PEs in ado-
lescence, making this group particularly important to
screen. A wider implementation of PEs screening tools
in adolescent and child services would improve detection
and would be a potentially important step in identifying
those at greater risk for adverse outcomes.

Intervention. A new area of interventions are studies
aimed at prevention.**> Previous studies in school-based
and college based have observed a positive effect in re-
ducing and preventing new incidences of PEs.*> However,
mediators such as bullying and self-esteem®** have been
linked to a reduction in PEs. PEs could be a primary target
to improve eg, through self-esteem or bullying interven-
tions. Reduction could be the key step to preventing per-
sistence of PEs, which were shown in this study to have
adverse outcomes.

Assessment. PEs could be used as a tool to develop pre-
ventative treatments eg, PEs used as a recruitment tool
for the particularly vulnerable, identifying differences in
response to treatment, or used as a measure of long-term
efficacy of the intervention (ie, examine rates of per-
sistent PEs in samples). Previous work has shown those
with PEs* do show different responses to treatment, and
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PEs may be an important component to interventions,
even when not directly targeting PEs.

Limitations

Several limitations of this review should be noted; The
vast majority of included studies were from Europe or
North America. Steps were taken to reduce this, eg, no
exclusion criteria such as “must be in English” were
included, but it still occurred. It should therefore be
noted the incidence and persistence of PEs reflect eco-
nomically wealthy regions. The meta-analysis used only
one measure of persistent PEs or incidence of PEs per
sample, as a way to reduce the risk of bias, given the re-
peated use of samples across studies. The search strategy
included terms for general population (“general popula-
tion,” “community sample” etc.), and may not have in-
cluded purely clinical samples. Finally, meta-analysis for
demographics, risk factors, and outcomes could not be
done due to low replication across studies.

Conclusion

This is the largest systematic review to date of incidence
of PEs, and the first with a primary aim of examining
rates of persistence of PEs. We have found valuable es-
timates needed to determine if interventions are effec-
tive ie, incidence rate per person-year, which can be used
to determine prevention, and persistence rate per year,
which can be used to determine reduction. The results in-
dicate that PEs is a common occurrence, and that on av-
erage 2 in every 100 people will report new onset PEs each
year. PEs are proposed to represent a marker of severe
psychopathology,”® and our findings suggest that devel-
oping high psychopathology is not uncommon across the
life span. Persistence is particularly associated with poor
outcomes,'*!> and our study suggests that there is a 1 in
3 chance of reporting persistent PEs. There is a growing
body of literature on PEs but there is a need to expand
beyond academic research, into clinical practice and pre-
ventative treatment, particularly in young people.
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