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Starting from the early descriptions of Kraepelin and 
Bleuler, the construct of schizotypy was developed from 
observations of aberrations in nonpsychotic family mem-
bers of schizophrenia patients. In contemporary diagnostic 
manuals, the positive symptoms of schizotypal personality 
disorder were included in the ultra high-risk (UHR) criteria 
20�years ago, and nowadays are broadly employed in clini-
cal early detection of psychosis. The schizotypy construct, 
now dissociated from strict familial risk, also informed 
research on the liability to develop any psychotic disorder, 
and in particular schizophrenia-spectrum disorders, even 
outside clinical settings. Against the historical background 
of schizotypy it is surprising that evidence from longitu-
dinal studies linking schizotypy, UHR, and conversion to 
psychosis has only recently emerged; and it still remains 
unclear how schizotypy may be positioned in high-risk 
research. Following a comprehensive literature search, we 
review 18 prospective studies on 15 samples examining the 
evidence for a link between trait schizotypy and conver-
sion to psychosis in 4 different types of samples: general 
population, clinical risk samples according to UHR and/or 
basic symptom criteria, genetic (familial) risk, and clinical 
samples at-risk for a nonpsychotic schizophrenia-spectrum 
diagnosis. These prospective studies underline the value 
of schizotypy in high-risk research, but also point to the 
lack of evidence needed to better de�ne the position of the 
construct of schizotypy within a developmental psychopa-
thology perspective of emerging psychosis and schizophre-
nia-spectrum disorders.
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Introduction

Schizophrenia and other psychoses continue to be a sig-
ni�cant cause of disability-adjusted life years (DALYs). 
Moreover, despite the fact that only a small proportion 
of cases emerge during childhood and early adolescence,1 
they belong to the 10 main causes for DALYs already 
in 10�14-year-old boys.2 The full-blown clinical picture 
typically emerges during late adolescence and young 
adulthood. Increasingly conceptualized as a neurode-
velopmental �brain disorder,� psychoses represent the 
third most costly brain vulnerability in Europe.3 Thus, 
for the last 2 decades, increasing efforts have been put 
into developing early detection methods and preventive 
interventions before the development of a �rst episode 
of psychosis.4

Historically, the inherently developmental nature of 
psychosis has already been suggested in the de�nitions 
put forward by pioneers such as Emil Kreapelin and 
Eugen Bleuler who described latent forms of schizophre-
nia in relatives of schizophrenia patients.5,6 Rado7 and 
Meehl8 took up such observations in their development 
of a construct that they named schizotypy as a short-
hand expression for the psychodynamic expression of the 
genetic vulnerability to develop schizophrenia. Taking 
on a dimensional perspective, these observations and 
theories suggested a spectrum of  schizophrenic disorders, 
which, in some extreme cases and/or under unfavorable 
conditions, unfold into a clinically signi�cant illness. In 
other words, efforts were taken to chart the developmen-
tal trajectories to illness hoping to perhaps deviate these 
trajectories onto less pathogenic paths at an early stage. 
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Today, this dimensional nature of schizophrenia-spec-
trum disorders is explicitly formulated in developmental 
terms, most notably by the dominant �neurodevelopmen-
tal� hypothesis.9

Surprisingly perhaps from this historical perspective, 
schizotypy research, with some notable exceptions,10�12 has 
devoted little attention to examining developmental tra-
jectories. Nevertheless, research on the clinical high risk 
(CHR) and emergence of psychotic disorders, including 
the �ultra-high risk� (UHR) approach13 in help-seeking 
samples and the psychometric approach to �Psychotic-
Like Experiences� (PLEs)14 in the general population, 
clearly relate to schizotypy. In fact, assessment instru-
ments developed in these approaches, and particularly 
those developed to assess UHR criteria, include phe-
nomena typically assessed as traits in schizotypy, in par-
ticular positive symptoms of Diagnostic and Statistical 
Manual of Mental Disorders (DSM) schizotypal person-
ality disorder such as unusual thought contents or magi-
cal thinking.15 The appointed trait-state characteristic 
of similar phenomena is the most important difference 
between UHR and schizotypy assessments as the for-
mer, particularly in its American operationalization by 
the �Structured Interview of Psychosis-Risk Syndromes, 
SIPS�16 a(table�1), requires a state characteristic and there-
fore necessitates to ful�ll an �onset/worsening� require-
ment.15 Therefore cases where subclinical psychotic or 
schizotypal manifestations have �trait� character (stabil-
ity during the past) are excluded from the symptomatic 
UHR criteria. This �state� requirement is also inherent 
to the Attenuated Psychosis Syndrome17 newly included 
as a self-contained disorder in the research section of 
DSM-5.18

For these close phenomenological links between trait-
schizotypy and state-CHR, the current review critically 
assesses the value of the schizotypy construct for the 
prediction of psychosis in different population segments: 
the general population, genetic high risk samples, non-
psychotic patient samples with schizophrenia-spectrum 
disorder, and nonpsychotic patient samples meeting cur-
rent CHR criteria.

State of the Art in Early Detection of Clinical High-
Risk States of Psychosis

Psychoses are etiologically heterogeneous disorders, asso-
ciated to a variety of known risk factors. These include 
genetic factors that are among the strongest risk factors 
but still lack suf�cient explanatory power for the emer-
gence of psychosis.19 Psychotic disorders are generally 
preceded by a prodromal phase of several years on aver-
age20 that might already lead to help seeking for mental 
problems.21 CHR research has therefore favored an indi-
cated prevention approach on symptomatic individu-
als experiencing the �rst signs of the emerging disorder, 
rather than a selective or universal prevention approach, 

focusing on symptom-free individuals with speci�c risk 
factors or on general population samples.22 With this 
focus on help-seeking clinical samples, early detection 
research clearly differs from the main focus of schizotypy 
research, ie on (genetic) risk samples or general popula-
tion samples.

From the perspective of  indicated prevention of  psy-
choses, 2 main concepts are usually applied when identi-
fying individuals in an CHR state:4 the UHR criteria that 
focus on detecting an imminent risk of  psychosis23 and 
the basic symptom criteria that focus on the detection of 
the earliest possible speci�c symptom.24 The 2 partially 
overlapping basic symptom criteria, �cognitive-percep-
tive basic symptoms� (COPER) and �cognitive distur-
bances� (COGDIS), include subtle self-experienced 
disturbances in thought, speech, and visual and acous-
tic perception processes. These are often not observable 
to others and are self-reported as phenomenologically 
different from mental states considered the �normal� 
premorbid self. As such, basic symptoms are clearly 
distinguishable from subtle disturbances described as 
traits in those at genetic high-risk25,26 and also from the 
observable odd speech and the unusual perceptual expe-
riences as described in schizotypy. Irrespective of  differ-
ences in their assessment, UHR criteria generally allow 
the identi�cation of  3 subgroups of  CHR patients:15 (1) 
attenuated positive psychotic symptoms (APS), (2) brief  
limited intermittent psychotic symptoms below DSM-
IV�s duration criteria for a brief  psychotic episode,27 and 
(3) genetic risk, ie, familial risk or patient with schizo-
typal personality disorder (SPD), plus recent signi�-
cant functional decline. Patients with APS consistently 
account for the majority of  UHR patients.17 APS were 
modeled both on �psychotic-like experiences� de�ned by 
Chapman and Chapman28 as delusional and hallucina-
tory phenomena in that some insight is still maintained, 
and on the 5 positive DSM-III-R prodromal symptoms 
of  schizophrenia29 that are phenomenologically equal 
to the positive symptoms in the de�nitions of  the clini-
cal manifestation of  schizotypy, ie, DSM-IV�s SPD and 
ICD-10�s schizotypal disorder (SD)30 (table� 1). Thus 
the main differences between the APS UHR criterion 
in its de�nition by the SIPS,16 SPD, SD, and the recent 
Attenuated Psychosis Syndrome, are (1) the inclusion of 
additional, mainly negative and disorganized symptoms 
in the criteria for SPD and SD; (2) the number of  symp-
toms required; and (3) the onset and frequency criteria 
and, related to these, the differential emphasis put on the 
state and trait character of  de�ning symptoms (table�1).

Irrespective of  the applied CHR criteria, the conver-
sion rate in CHR samples to �rst-episode psychosis, 
mainly of  the schizophrenia spectrum, was estimated 
to range from 18% at 6� months, 22% at 1� year, 29% 
at 2� years, to reach 36% at 3� years;4 as such, it shows 
a several 100-fold increase compared to the 0.035% 
12-month incidence of  psychosis in the community31 
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Table�1.  Comparison of the Attenuated Psychotic Symptoms (APS) UHR Criterion According to the �Structured Interview of 
Psychosis-Risk Syndromes� (SIPS)16 With the Diagnostic Criteria of SPD, Schizotypal Disorder, and Attenuated Psychosis Syndrome

APS Psychosis-Risk 
Criterion (SIPS 5.0) 

Schizotypal Personality Disorder 
(SPD) (DSM-IV-TR: 301.22)

Schizotypal Disorder (SD)  
(ICD-10: F21.0)

Attenuated Psychosis 
Syndrome (DSM-5, 
Section III)

Number of symptoms 
required: one or more SIPS 
item P1�P5 with a score of 
3�5 (see below)

Number of symptoms required: 5 
or more of the criteria-relevant 
symptoms detailed below

Number of symptoms required: 4 
or more of the criteria-relevant 
symptoms detailed below

Number of symptoms 
required: one or more 
of the criteria-relevant 
symptoms detailed 
below 

Onset: �rst appearance 
within the past year or 
current rating one or 
more scale points higher 
compared to 12 mo ago

Onset: symptoms form an enduring 
pattern of long duration and its 
onset can be traced back at least to 
adolescence or early adulthood 

Onset: symptoms must have 
manifested over a period of  
at least 2 y

Onset: �rst appearance 
within the past year 
or current rating one 
or more scale points 
higher compared to 12 
mo ago

Frequency: symptoms have 
occurred at an average 
frequency of at least once 
per week in the past month

Frequency: pattern is stable, 
in�exible, and pervasive across a 
broad range of personal and social 
situations 

Frequency: symptoms must have 
manifested over this period either 
continuously or repeatedly

Frequency: symptoms 
have occurred at an 
average frequency of at 
least once per week in 
the past month

Disability: the enduring pattern 
leads to clinically signi�cant 
distress or impairment in social, 
occupational, or other important 
areas of functioning

Disability: symptom(s) 
is suf�ciently 
distressing or disabling 
to the individual 
to warrant clinical 
attention

Exclusion: symptom(s) 
is not due to the direct 
physiological effects of 
a substance or a general 
medical condition; and not 
better explained by another 
DSM-5 diagnosis and has 
never been severe enough to 
meet diagnostic criteria for a 
psychotic disorder

Exclusion: not due to the direct 
physiological effects of a substance 
or a general medical condition; 
does not occur exclusively during 
the course of Schizophrenia, a 
Mood Disorder With Psychotic 
Features, another Psychotic 
Disorder, or a Pervasive 
Developmental Disorder

Exclusion: The subject must never 
have met the criteria for any 
disorder in F20 (Schizophrenia)

Exclusion: symptom(s) 
is not due to the 
direct physiological 
effects of a substance 
or a general medical 
condition; and not 
better explained 
by another DSM-5 
diagnosis and has never 
been severe enough to 
meet diagnostic criteria 
for a psychotic disorder

Criteria-relevant symptoms
  P1 Unusual Thought 
Content/delusional Ideas 
(includes odd beliefs, 
magical thinking, and 
delusions not held with 
absolute conviction)

Odd beliefs or magical thinking 
that in�uences behavior and is 
inconsistent with subcultural 
norms (eg superstitiousness, 
belief  in clairvoyance, telepathy, 
or �sixth sense�; in children and 
adolescents, bizarre fantasies 
or preoccupations); ideas of 
reference�nonparanoid

Odd beliefs or magical thinking 
in�uencing behavior and 
inconsistent with subcultural norms

Delusion in an 
attenuated form

  P3 grandiose ideas
  P2 suspiciousness/ 
persecutory ideas

Suspiciousness or 
paranoid ideation; ideas of 
reference�paranoid

Suspiciousness or paranoid ideas

  P4 Perceptual 
abnormalities/hallucinations 
(derealization is part of P1, 
depersonalization is part 
of one negative symptoms 
item, N4)

Unusual perceptual experiences, 
including bodily illusions

Unusual perceptual experiences 
including somatosensory (bodily) or 
other illusions, depersonalization, or 
derealization

Hallucination in an 
attenuated form

  P5 disorganized 
communication

Odd thinking and speech (eg vague, 
circumstantial, metaphorical,  
over-elaborate, or stereotyped)

Vague, circumstantial, metaphorical, 
over-elaborate, or often stereotyped 
thinking, manifested by odd speech 
or in other ways, without gross 
incoherence

Disorganized speech in 
an attenuated form
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and signi�cantly higher conversion rates than CHR-
negative help-seekers in specialized early detection ser-
vices.32 More recent studies combining UHR and basic 
symptom criteria reported a conversion rate of  patients 
meeting both basic symptom (especially COGDIS) and 
UHR criteria (especially APS) that was roughly 3 times 
higher than that of  patients meeting one but not the other 
criterion.33,34 However, real long-term conversion data is 
only slowly accumulating, and from one UHR sample 
(N� =� 311; mean follow-up: 7.5 – 3.2� years), an overall 
conversion rate of  transition was estimated to reach 
35% over a 10-year period,35 while from one basic symp-
tom sample (N�=�160; mean follow-up: 9.6 – 7.6�years), 
an overall conversion rate across the follow-up of  65% 
for COPER and 79% for COGDIS was reported.36,37 
Thus, in order to improve prediction and reduce the rate 
of  nonconverters, the search for additional predictors 
continues on all possible levels�from psychopathol-
ogy to genetic factors including schizotypy as a possible 
expression of  a genetic liability.4

Yet, nonconverters of CHR samples do not generally 
have a favorable outcome: a recent study showed that in 
34%�82% nonconverters, UHR symptoms persisted over 
1�3�years;13 40% had poor social or role outcomes after 
3�years;38 and 75% were diagnosed with anxiety, affective 
or substance use disorder after 1�year.39 Thus, it was con-
cluded that APS in particular predict more severe mental 
conditions and not only psychoses.38,39 Along this line of 
argument, an Attenuated Psychosis Syndrome (table� 1) 
was tentatively included in DSM-518 as a self-contained 
disorder with treatment focus on current symptoms but 
not a risk syndrome with treatment focus on prevention 
of assumed future psychotic symptoms.40

Thus, while current CHR criteria already provide good 
starting-points to detect emerging psychotic disorders, 
the predictive and discriminative power to parse noncon-
verters from converters should be further improved to 
identify a target group for speci�c preventive interven-
tions.4 To date, it is not yet clear how the trait construct 
of schizotypy could complement CHR state assessment 
beyond the minor role it currently plays as a risk fac-
tor in the UHR GRDF criterion. Further, it remains to 
be shown how schizotypy could be conceptualized with 
regards to emerging schizophrenia-spectrum disorders. 
Critically, the relationship between schizotypy and clini-
cal outcome needs to be evaluated if  researchers are to 
refer to schizotypy as a potent object of clinical research. 
In order to evaluate the link between schizotypy and clin-
ical outcome, in particular psychosis, the following sec-
tion provides an overview of longitudinal studies on the 
role of schizotypy as a potential predictor of psychotic 
disorders that might also act as an ampli�er in CHR sam-
ples (�gure�1).

Schizotypy in Emerging Psychosis

In the following selection of  studies, the potential links 
between the multidimensional schizotypy construct and 
emerging psychosis as de�ned by positive symptoms 
are examined. In our conceptualization of  schizotypy, 
we followed the broad description provided by Nelson 
and colleagues in their recent review.41 Despite some 
disagreement regarding the underlying factor structure 
of  schizotypy, they concluded that the prevailing cur-
rent understanding of  schizotypy is that it is comprised 
of  3 factors, which broadly correspond to the positive, 

APS Psychosis-Risk 
Criterion (SIPS 5.0) 

Schizotypal Personality Disorder 
(SPD) (DSM-IV-TR: 301.22)

Schizotypal Disorder (SD)  
(ICD-10: F21.0)

Attenuated Psychosis 
Syndrome (DSM-5, 
Section III)

Additional symptoms:
inappropriate or constricted affect;
behavior or appearance that is odd, 
eccentric, or peculiar;
lack of close friends or con�dants 
other than �rst-degree relatives;
excessive social anxiety that does 
not diminish with familiarity 
and tends to be associated with 
paranoid fears rather than negative 
judgments about self

Additional symptoms:
inappropriate or constricted affect, 
subject appears cold and aloof; 
behavior or appearance which is 
odd, eccentric, or peculiar;
poor rapport with others and a 
tendency to social withdrawal; 
ruminations without inner 
resistance, often with 
dysmorphophobic, sexual, or 
aggressive contents;
occasional transient quasi-psychotic 
episodes with intense illusions, 
auditory, or other hallucinations 
and delusion�like ideas, usually 
occurring without external 
provocation

Note: DSM, Diagnostic and Statistical Manual of Mental Disorders.

Table�1.  Continued
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negative and disorganized dimensions of  schizophrenia 
(�gure�1). The �rst �positive� factor is the �cognitive-
perceptual factor,� which includes magical thinking, 
unusual perceptual experiences, ideas of  reference 
and paranoia. Another �disorganized factor� includes 
odd behavior and odd speech. The third is the �inter-
personal factor,� which resembles the negative dimen-
sion of  schizophrenia and includes constricted affect, 
social anxiety, lack of  close personal relationships, 
and suspiciousness. Consequently, we did not include 
studies that only assessed the dimensions of  hypoma-
nia or impulsiveness/nonconformity (or Eysenck�s psy-
choticism scale that had informed the initial de�nition 
of  impulsiveness/nonconformity) that are currently 
related to and primarily examined in emerging affective 
disorders.42,43

Literature�Search
About 219 potential studies of  interest were retrieved 
from PubMed for the search: schizotypy AND (psy-
chosis OR schizophrenia) NOT (neurocognitive OR 

psychological OR genetic OR imaging OR EEG OR 
psychometric); these were complimented by a subse-
quent screening of  the qualifying articles� references. For 
the selection of  qualifying articles, we employed the fol-
lowing criteria:

1.	Study had a prospective longitudinal design with a 
minimum of 2 assessment points.

2.	Outcome assessments included a clinical measure of 
psychosis (either a categorical diagnosis or a dimen-
sional scale for the assessment of frank positive psy-
chotic symptoms).

3.	Baseline assessments included a measure of at least 2 
dimensions of the triad of schizotypy: positive schizo-
typy (cognitive-perceptual phenomena), negative 
schizotypy (interpersonal/affective phenomena) and/
or disorganization schizotypy (cognitive-behavioral 
phenomena). In effect, the third criterion excluded a 
number of epidemiological studies measuring PLEs 
that heavily rely on the positive dimensions of subclin-
ical expression.

4.	Longitudinal analyses assessed the relationship 
between the baseline schizotypy assessment(s) and the 
clinical outcome measure(s).

There was no restriction related to sample characteris-
tics, and 4 types of samples were identi�ed: general popu-
lation samples, CHR samples (as de�ned in the previous 
section), genetic risk samples (familial risk; �rst- and 
second-degree relatives), and clinical samples with a non-
psychotic schizophrenia-spectrum disorder, ie, schizo-
typal or schizoid personality disorders. A� total of 18 
studies (15 independent longitudinal samples) quali�ed 
for our review. A�summary of their main characteristics 
and �ndings is provided in table�2.

General Population Samples
Four independent samples encompassing a total of 7282 
participants were included in studies spanning from 5 to 
50�year study intervals (table�2). All studies suggested that 
ratings of schizotypal dimensions signi�cantly relate to 
later development of either psychotic disorders or schizo-
phrenia spectrum disorders.44�49 More speci�cally, they 
suggest that the positive dimension is mainly associated 
to the later emergence of psychotic disorders, while the 
negative dimension (especially anhedonia) is rather selec-
tively associated with the emergence of nonpsychotic 
schizophrenic-spectrum disorders. Information on the 
disorganization dimension was completely missing as 
none of these general population studies had assessed 
this dimension (table�2).

These results may inform large-scale screening and 
primary prevention strategies in the general popula-
tion. Further, they suggest that in psychosis high-risk 
research schizotypy should not be reduced to its posi-
tive dimension but assessed multidimensionally (both 

Fig.�1.  Model of the assumed relationship and interactions 
between dimensions of schizotypy, clinical expressions of 
schizotypy, symptomatic CHR criteria, and overt psychosis. 
In line with Rado�s and Meehl�s description, this dimensional 
model assumes a distribution of schizotypal characteristics in 
the general population from absence via clinically signi�cant 
expressions in terms of schizotypal (personality) disorder (SPD) 
to the most extreme, ie, psychotic expression, with increasing 
severity of schizotypy being associated with higher levels of 
distress and/or functional impairment. Attenuated psychotic 
symptoms (APS) might appear at as a clinical manifestation or 
as an exacerbation of the underlying schizotypy, in particular 
of features of the cognitive-perceptual and, though to a lesser 
degree, the disorganization dimension. The occurrence of APS 
might be triggered by aberrations in information processing at 
neurobiological level that are perceived and expressed as basic 
symptoms, in particular of cognitive-perceptive basic symptoms 
and cognitive disturbances. Neurobiological aberrations have been 
consistently described in multitude for patients with psychosis, 
while physiological correlates of schizotypy in terms of a trait or 
biomarker are yet to be discovered.
















