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To the best days we have not experienced yet…



Paranymphs
Mesut Işık
Duygu Keskin Gökçelli



Don’t worry… It is common to ascribe madness to the souls 
that are not understood  

Peyami Safa

Suspicion causes fatigue . 
Sophocles

Oh my loneliness, my plural songs
The more we live without lies, the better it is…   

Can Yücel

Another thing is that i want
Does not look like a tree or a cloud
A journey like falling down a tree

Longer than the life itself
And another life, to the greenness of the grass you are into…  

Can Yücel
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CHAPTER 1

Introduction



2 UMUT KIRLI

The Relativity of Psychosis
“The whole development of the theory turns on the 
question of whether there are physically preferred 
states in Nature. Also, concepts and distinctions are 
only admissible to the extent that observable facts can 
be assigned to them without ambiguity. This postulate, 
pertaining to epistemology, proves to be of fundamen-
tal importance” (Einstein 1967).

These fundamental ideas on ‘the Theory of Relativity’ were ex-
pressed by Albert Einstein in a lecture delivered in acknowledge-
ment of the Nobel Prize in 1923 (Einstein 1967), three decades 
before the release of the first edition of the Diagnostic and Sta-
tistical Manual of Mental disorders (DSM) (American Psychiatric 
Association 1952). Looking into this ground-breaking theory 
from the perspective of psychosis expression in the community, 
may provide some productive insights, as formulated below. 

The theory is deceptively simple: An object’s velocity, or its 
momentum, or how it experiences time can only be measured 
relative to something else. For example, there is no object with 
absolute ‘zero’ velocity in the universe (A mountain, which seems 
to be immobile according to an earthbound observer, in fact has 
a velocity of 1300 km/h relative to the axis of the Earth). In oth-
er words, there is no ‘absolute’ frame of reference. In medicine, 
anything that phenotypically is a spectrum is commonly catego-
rized for practical purposes (e.g. lower bound for hypertension is 
120/80 mm Hg arterial blood pressure). This is accomplished by 
defining ‘preferred states’, namely thresholds, based on regularly 
reviewed scientific evidence. Following this type of reasoning, a 
question arises: To what degree is psychosis expression in the 
community best – in terms of clinical practice, public health and 
research – described as a binary phenomenon or as a spectrum, 
such as arterial blood pressure? (van Os and Kapur 2009) 

Focusing on definitions of psychosis nomenclature in the glossary of 
technical terms in DSM-5 (American Psychiatric Association 2013) 
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gives some guidance. Here, the term delusion is defined as a: “false 
and fixed belief that is not amenable to change in light of conflicting 
evidence”. An overvalued idea is again a “false belief but not held 
‘as firmly as’ is the case with the delusions”. Finally, the term atten-
uated delusion (A1 criterion for attenuated psychosis syndrome-APS 
in DSM-5) is defined as “a delusion that does not have ‘the fixed 
nature’ that is necessary for the diagnosis of a psychotic disorder” 
(American Psychiatric Association 2013). Therefore, by definition, the 
distinction between these thought content symptoms relies on the 
amount of ‘fixation’ on the belief, which is a quantitative rather than 
a qualitative difference. A similar type of graded spectrum reasoning 
may be found in the definition of (attenuated) disorganized speech in 
DSM-5 (American Psychiatric Association 2013). 

Two points in the definition of the term hallucination similarly 
require attention:

i) “A hallucinating person ‘may or may not have insight’ into 
the non-veridical nature of the hallucination. One halluci-
nating person may recognize the false sensory experience, 
whereas another may be convinced that the experience 
is grounded in reality” (American Psychiatric Association 
2013). However, the distinction of the severe form of the 
attenuated hallucination (A2 criterion of APS in DSM 5) 
with threshold hallucination is defined as: “These percep-
tual abnormalities may disrupt behaviour, but scepticism 
about their reality can still be induced” (American Psychiat-
ric Association 2013). It is not easy to make a precise dis-
tinction between these two terms as both include the state 
of partly preserved reality testing and insight in the false 
sensory experience, indicating a partly intertwined state. 

ii) “Transient hallucinatory experiences may occur without a 
mental disorder”(American Psychiatric Association 2013). 

These statements, clearly, subscribe to the view that psychotic 
phenomena may form a spectrum which includes both illness 
and normality states in terms of intensity, persistence and re-
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ality testing. For the last decades, epidemiological research has 
provided robust evidence for this proposition: Psychosis expres-
sion in the community is not an all-or-none phenomenon. Rather, 
there are psychotic experiences (PEs) which are of subthreshold 
severity and impact but also share demographic, environmental, 
familial and psychopathological features with the psychotic syn-
dromes (Linscott and van Os 2013). Thus, the extended psycho-
sis phenotype can be defined as the range from subthreshold 
PEs in non-clinical populations gradually blending into clini-
cal-threshold psychotic disorders (PDs) such as severe and recur-
rent schizophrenia (Kaymaz and van Os 2010). 

Although weak expressions of negative and disorganization 
symptoms are prevalent in the community (Dominguez et al. 
2010a;Walss-Bass et al. 2015), the term PEs mostly refer to 
subthreshold positive psychotic symptoms in the literature 
(van Os and Reininghaus 2016). In order to be consistent, the 
term PEs will be used in this meaning throughout this thesis. 
When subthreshold negative and disorganized expressions 
are indicated, these terms (negative/disorganised) will be used 
as such.

Current classification systems define an operational threshold 
of ‘frank’ psychosis in the context of a psychotic syndrome. 
The threshold is mainly based on persistence of distress or clear-
cut impairment in social, occupational, or other important areas 
of functioning, along with impact on reality testing and insight 
(American Psychiatric Association 2013). For example, in DSM-
5 , the distinction between the diagnoses ‘substance intoxication 
or withdrawal, with perceptual disturbances’ and ‘substance-in-
duced psychotic disorder’ was defined in terms of being suffi-
ciently severe to warrant clinical attention and the level of reality 
testing (American Psychiatric Association 2013). This threshold 
inevitably includes some grey areas (McGorry and van Os 2013), 
inducing a dilemma of reliability and validity as shown below 
in figure 1 (van Os et al. 2000a;Linscott et al. 2010). Along with 
other reasons detailed below, this dilemma demonstrates the 
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need for the conceptualization of psychosis along a spectrum 
including normality states (Guloksuz and van Os 2017).

Psychotic Disorders: 
Clear vision, better 
consistency 

Psychotic Experiences:  
More blurred vision, 
less consistency

Figure 1: Reliability-Validity 
Dilemma in Level of Psychosis 
Expression and the Need for a 
Psychosis Spectrum

If we limited the ‘iceberg’ to 
only the image clearly visible 
above the water, we would 
ignore the part inside the 
water which yields much better 
consistency of the observation. 
In the area of psychosis, the 
results of a cross-national 
study including 256.445 
subjects provided data that are 
consistent with that proposition. 
Individuals reporting a lifetime 
diagnosis of schizophrenia 
(1.04%) are indeed a very 
small part of the individuals 
with a psychosis endorsement 
(12.52%) (Nuevo et al. 2012).

Distribution of Psychosis Spectrum 
in Psychiatric Nosology 
Epidemiological studies have consistently shown that subthresh-
old psychosis is more common in those who are helpseeking and 
distressed -so called clinical populations- than in the non-help-
seeking general populations. PEs in clinical populations, most-
ly diagnosed with a non-psychotic disorder (i.e. depression/
anxiety/substance-use disorders), have similar risk factors but 
poorer outcomes than PEs in general non-helpseeking popu-
lations (Varghese et al. 2009;van Nierop et al. 2011;Saha et al. 
2012;van Os and Linscott 2012;Wigman et al. 2012;DeVylder et 
al. 2014;Stochl et al. 2014;Johns et al. 2018;Scott et al. 2018). 

Studies, sampling helpseeking and distressed individuals in 
clinical settings, have also evaluated psychosis expression 
below the operational threshold of ‘frank’ psychosis within 
high-risk categories, i.e. categories considered to predict a 
high risk of conversion to clinical psychotic disorder (Mc-
Gorry and van Os 2013) (i.e. At Risk Mental States- ARMS, 
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Ultra-High Risk-UHR, Clinical High Risk-CHR, DSM-5 Attenu-
ated Psychosis Syndrome-APS) (Klosterkötter et al. 1996;Mill-
er et al. 2003;Schultze-Lutter et al. 2008;Yung and Nelson 
2011;American Psychiatric Association 2013;Schultze-Lutter 
et al. 2017). These clinical high risk categories phenotypically 
have substantial similarities and overlap with   general pop-
ulation samples of helpseeking and distressed subjects with 
PEs as the majority of individuals meeting high-risk criteria 
have a diagnosis of a non-psychotic disorder (depression/
anxiety/substance use disorders) (Ruhrmann et al. 2010;Si-
mon and Umbricht 2010;van Os and Linscott 2012;American 
Psychiatric Association 2013;Addington et al. 2014;Fusar-Poli 
et al. 2014;Falkenberg et al. 2015;Lin et al. 2015;Lo Cascio et 
al. 2016;Woodberry et al. 2016;Schultze-Lutter et al. 2017;van 
Os and Guloksuz 2017). When the high-risk criteria, devel-
oped in clinical samples seeking help at psychiatric services, 
are assessed in non-helpseeking general population samples, 
attenuated positive symptoms meeting the threshold of high-
risk criteria only apply to a fraction of PEs (about 10-20%). 
Furthermore, risk factors associated with high risk catego-
ries were similar to those of the PEs in non-clinical popula-
tions (Zammit et al. 2013;Schultze-Lutter et al. 2017). Finally, 
attenuated positive symptoms within high risk categories in 
helpseeking clinical samples have poorer prognosis than PEs 
in non-clinical populations (van Os and Linscott 2012;Fu-
sar-Poli et al. 2013;Linscott and van Os 2013;Fusar-Poli et 
al. 2014;Lin et al. 2015;van Os and Guloksuz 2017;Polari et 
al. 2018;Radua et al. 2018;Oliver et al. 2019). Taken togeth-
er, these results point out to two propositions: i. High-risk 
categories in helpseeking non-psychotic clinical samples may 
be considered as a subsample of subthreshold psychosis in 
non-helpseeking general population samples. ii. Subthreshold 
psychosis in non-helpseeking general populations and in clin-
ical populations may be related to each other in the sense of 
being at different positions of a spectrum of severity (van Os 
and Linscott 2012;van Os and Guloksuz 2017).
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There is substantial evidence demonstrating shared associa-
tions between subthreshold psychosis in general populations 
and threshold psychotic disorders (van Os et al. 2008;van 
Os and Linscott 2012;Linscott and van Os 2013). Similar-
ly, shared associations between subthreshold psychosis in 
non-psychotic clinical populations and threshold psychotic 
disorders has caught attention (van Os and Reininghaus 
2016;Fusar-Poli et al. 2017;Schultze-Lutter et al. 2017;Radua 
et al. 2018;Oliver et al. 2019). Furthermore, individuals with 
subthreshold psychosis (in clinical non-psychotic and to a 
lesser extent in non-clinical general population samples) have 
much more risk for later psychotic disorders in comparison 
with those who do not, indicating a temporal continuity (van 
Os and Linscott 2012;Linscott and van Os 2013;McGorry et 
al. 2018). 

Threshold psychotic disorders are currently classified across a 
myriad of categories, embracing a polythetic approach.  Some of 
these disorders, in which the psychotic symptoms are consid-
ered to be the core factor, are classified in schizophrenia spec-
trum and other psychotic disorders in DSM-5: Schizophrenia, 
schizophreniform disorder, schizoaffective disorder, delusional 
disorder, brief psychotic disorder, substance/medication/anoth-
er medical condition induced psychotic disorder (American Psy-
chiatric Association 2013). Additionally, inclusion of a schizo-ob-
sessive disorder category is being discussed (Scotti-Muzzi and 
Saide 2016). However, there are other disorders with threshold 
psychotic symptoms (i.e. psychotic features) which are clas-
sified elsewhere: Depression/bipolar disorders with psychotic 
features, obsessive compulsive and related disorders with ab-
sent insight/delusional beliefs, major neurocognitive disorders 
with behavioural disturbances (Guloksuz et al. 2015;van Os 
2016;Guloksuz and van Os 2017). Furthermore, behavioural 
disturbances in the context of psychotic features is common in 
neurodevelopmental disorders (Cochran et al. 2013;Kokurcan 
and Atbasoglu 2015)  (figure 2).
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The primary objective of the abovementioned classification is 
to generate categories which are both as exhaustive as possi-
ble, and mutually exclusive (Reininghaus et al. 2012). However, 
from the perspective of the postulate mentioned in the starting 
point of the thesis, “concepts and distinctions are only admissi-
ble to the extent that observable facts can be assigned to them 
without ambiguity” (Einstein 1967), a question arises: Can we 
assign (at least most of the) observable facts to the current cat-
egories?
Recent large genome-wide genotype data has shown a re-
markable amount of shared genetic risk loci among different 
diagnostic categories (i.e. schizophrenia, bipolar disorder and 
major depressive disorder) (Lee et al. 2013;Brainstorm et al. 
2018;Cross-Disorder Group of the Psychiatric Genomics Consor-
tium 2019). Furthermore, the polygenic risk for schizophrenia 
has been associated with the dimensional domains of psychosis 
across diagnostic categories (van Os et al. 2017). These results 
are consistent with the evidence from previous twin (Kendler et 

Figure 2: Current Categories of Threshold Psychosis
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al. 2003) and family history studies (Dean et al. 2010;Mortensen 
et al. 2010;DeVylder and Lukens 2013;Chou et al. 2017). In ad-
dition to shared genetic liability, there are a remarkable number 
of shared factors between different diagnostic categories with 
threshold psychosis: phenomenology (van Os et al. 2000a;Tam-
minga et al. 2013), cognition (Bora et al. 2009;van Os and Lin-
scott 2012;Hill et al. 2013;Menkes et al. 2019), neuroimaging 
findings (Ivleva et al. 2013;Goodkind et al. 2015;Jauhar et al. 
2017) as well as environmental exposures (Radhakrishnan et 
al. 2014a;Guloksuz et al. 2015;Isvoranu et al. 2016;Misiak et al. 
2017;Pries et al. 2018). 

About half of first episode psychosis (FEP) patients are classi-
fied in schizophrenia spectrum and other psychotic disorders, 
and the remaining in disorders with ‘psychotic features’ spec-
ifiers (Henry et al. 2007;McGorry et al. 2018;Quattrone et al. 
2019). The diagnoses are subject to considerable change over 
time (Pope et al. 2013;Fusar-Poli et al. 2016;Guloksuz and van 
Os 2017). Differential diagnoses between distinct disorders 
with threshold psychosis are based on: i. the duration, num-
ber, relative proportion and chronological association of symp-
tom domains in the combination ii. being attributable to the 
physiological effects of a substance/medication use/general 
medical condition (van Os and Kapur 2009;American Psychiat-
ric Association 2013). These diagnoses are both strongly cor-
related with each other and diagnosable concurrently, causing 
high rates of comorbidity (van Os et al. 2019). Relatedly, there 
is a lack of zones of relative rarity between these diagnoses 
(Andrews et al. 2009;Carpenter et al. 2009;Reininghaus et al. 
2012). Furthermore, the medications that patients with dif-
ferent diagnoses respond to are similar (e.g. patients suffering 
from an affective disorder with an admixture of psychosis re-
spond to second-generation antipsychotics, conversely, patients 
suffering from schizophrenia with an admixture of affective 
symptoms respond to lithium) (Guloksuz and van Os 2017). 
Finally, individuals within the same category have a high vari-
ability of prognosis  (van Os et al. 1997;Allardyce and van Os 
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2010;Zipursky et al. 2013;Castagnini and Fusar-Poli 2017;Gu-
loksuz and van Os 2017).

In summary, the evidence for true diagnostic value of the dis-
tinction between these diagnoses is questionable, as evidenced 
by low diagnostic likelihood ratios as regards risk factors, 
symptoms, treatment and outcome (van Os et al. 2000b;Kelle-
her and Cannon 2014;van Os and Reininghaus 2016). Indeed, 
the distinction may obscure natural overlap throughout the 
psychosis spectrum (Crow 1990;van Os et al. 2000a;Moller 
2003). Therefore, a research approach based on distinct cat-
egories of psychosis may cause a loss of power and precision 
(Kraemer 2007;Kelleher et al. 2018a;Isvoranu et al. 2019a). 
Furthermore, the approach to generate distinct categories of 
psychosis may be giving an implicit suggestion as these disor-
ders are binary conditions which are possessed by a group of 
‘rare and unfortunate’ individuals rather than being some end 
of a spectrum and thus, in part, fuelling stigmatization and in-
ternalized negative expectations (Zipursky et al. 2013;Lasalvia 
et al. 2015;Guloksuz and van Os 2017;Guloksuz and van Os 
2018). Taken together with the evidence on subthreshold phe-
notypes, psychosis expression in psychiatric nosology may be 
considered along a spectrum of intensity and severity as follows 
(Guloksuz and van Os 2017): 

i) Subthreshold psychosis in non-clinical populations

ii) Subthreshold psychosis in clinical populations (in the con-
text of non-psychotic disorders, e.g. depression/anxiety/
substance-use disorders, including high risk groups)

iii) Threshold psychosis outside schizophrenia spectrum disor-
ders (in disorders with ‘psychotic features’ specifiers)

iv) Schizophrenia spectrum disorders 

From this point of view, the hypothetic distribution of psychosis 
spectrum in psychiatric nosology is summarised in figure 3.
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Transdiagnostic Psychosis 
Phenotype in Relation to Psychosis 
Spectrum
Psychosis expression in the community, from lower to higher 
levels of intensity and severity (figure 3), is typically expressed 
as a mixture of signs and symptoms within multiple domains 
(van Os 2013). For instance, in general non-clinical populations, 
there is a well-established link between PEs and motivation-
al alterations, subclinical affective dysregulation and anxiety 
states (van Os et al. 1999;Verdoux et al. 1999;Hanssen et al. 

Figure 3: Distribution of Psychosis Spectrum in Psychiatric Nosology

*Intensity of dots represents the intensity of psychosis

Subthreshold Psychosis in Clinical Populations (including High Risk Groups): DSM-5 Attenuated 
Psychosis Syndrome-APS; At Risk Mental States- ARMS/ Ultra-High Risk-UHR/ Clinical High Risk-CHR, 
Common Non-Psychotic Disorders (Depression/Anxiety/Substance use etc.) with Subthreshold PEs

Threshold Psychosis outside Schizophrenia Spectrum Disorders (in Disorders with ‘Psychotic 
Features’ Specifiers): Bipolar and Related Disorders with Psychotic Features, Depressive Disorders 
with Psychotic Features, Major Neurocognitive/ Neurodevelopmental Disorders with Behavioural 
Disturbances in the Context of Psychotic Features, Obsessive-Compulsive and Related Disorders with 
Absent Insight/Delusional Beliefs” etc.

Schizophrenia Spectrum Disorders: Disorders included in this category in current classification 
systems
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2003;Stefanis et al. 2004;van Rossum et al. 2009;van Os and 
Linscott 2012). Furthermore, subthreshold negative and disor-
ganisation experiences commonly co-occur with PEs in these 
samples (van Os et al. 2000b;Krabbendam et al. 2004;Domin-
guez et al. 2010a;Walss-Bass et al. 2015;van Os and Rein-
inghaus 2016). A similar pattern is observed at the level of 
subthreshold psychosis in clinical populations (including high 
risk for psychosis groups) (Fusar-Poli et al. 2014;van Os et 
al. 2017). PEs are 2-3 fold more common in individuals with 
non-psychotic mental disorders (i.e. affective/anxiety disor-
ders), and the occurrence of PEs in these disorders is associ-
ated with the general severity of psychopathology, rather than 
the type of the disorder (Varghese et al. 2009;van Nierop et al. 
2011;Saha et al. 2012;van Os and Linscott 2012;Wigman et 
al. 2012;DeVylder et al. 2014;Stochl et al. 2014;Johns et al. 
2018;Scott et al. 2018). Negative symptoms are also common in 
these samples (i.e. high risk samples), with a similar prevalence 
as threshold psychotic disorders (Sauvé et al. 2019). Finally, 
such co-occurrence of symptoms within multiple domains is 
also observed among individuals with threshold psychosis, as 
well as their relatives (Tsuang 1979;Buckley et al. 2008;McMil-
lan et al. 2009;Dean et al. 2010;Mortensen et al. 2010;DeVylder 
and Lukens 2013). In summary, psychosis expression in the 
community throughout different levels of severity and intensity 
co-occurs and overlaps with symptoms from multiple dimen-
sions, as well as with disorder states from different diagnos-
tic spectra, suggesting a transdiagnostic psychosis phenotype 
in addition to the extended psychosis phenotype (van Os and 
Reininghaus 2016).

Growing research has suggested that the extended and trans-
diagnostic psychosis phenotype in the community may be com-
plemented by specific non-affective (positive, negative and dis-
organisation) and affective dimensions, which, when used in 
combination, could help for a more accurate conceptualisation 
(Reininghaus et al. 2012;Shevlin et al. 2017;Reininghaus et al. 
2018;Quattrone et al. 2019). 
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Hypothetical Network Model of 
Psychosis Dimensions across the 
Spectrum
Emerging evidence has questioned the traditional framework that 
investigates ‘direct’ associations between risk factors and specif-
ic disorders (Isvoranu et al. 2019b). First, as described in detail 
above,  risk factors do not seem to be specific to particular diag-
nostic categories, but rather appear to be shared across different 
categories (van Os and Reininghaus 2016;McGorry et al. 2018). 
Conversely, specific symptom domains within a single disorder 
may be associated with different risk factors (Dominguez et al. 
2010b;Varese et al. 2012;Fried et al. 2013), which (at least to a 
degree) may explain various clinical presentations and prognos-
tic states of a unique disorder (Gong et al. 2014;Isvoranu et al. 
2016;Isvoranu et al. 2017). In addition, both environmental (Car-
penter et al. 2009;Heinz et al. 2013;Gevonden et al. 2014;Rad-
hakrishnan et al. 2014b;van Nierop et al. 2014;Misiak et al. 2017) 
and genetic risk (Carpenter et al. 2009;van Os et al. 2017;Isvora-
nu et al. 2019a) may influence multiple domains (Guloksuz et al. 
2018a;Guloksuz et al. 2018b;Cross-Disorder Group of the Psychi-
atric Genomics Consortium 2019). 

Recent research has demonstrated different pathways of risk exposure 
and emergence of psychosis: Exposure to risk may be expressed as 
an increasing severity and persistence of common subtle alterations 
in daily life, causing symptoms, and, subsequently, impairment 
(Cougnard et al. 2007;Linscott and van Os 2013;McGorry and van 
Os 2013). In addition, risk factors may impact on the connectivity 
between different domains of psychosis (Guloksuz et al. 2015;Smeets 
et al. 2015;Guloksuz et al. 2016;Isvoranu et al. 2016). Connectivity 
between subthreshold non-affective and affective domains seems to 
be associated with greater cross-sectional severity of psychopathol-
ogy, as well as poorer long term outcomes  (Kaymaz et al. 2007;Per-
lis et al. 2010;Rössler et al. 2011;Kaymaz et al. 2012;Wigman et al. 
2012;American Psychiatric Association 2013;Kelleher et al. 2018b). 
As discussed in detail above, PEs and affective/anxiety states may 
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bidirectionally indicate severity of the index psychopathology (van 
Rossum et al. 2009;Varghese et al. 2009;Dominguez et al. 2010a;van 
Nierop et al. 2011;Saha et al. 2012;van Os and Linscott 2012;Wig-
man et al. 2012;DeVylder et al. 2014;Stochl et al. 2014;McGrath et 
al. 2016;Johns et al. 2018;Scott et al. 2018). Furthermore, co-occur-
rence of the negative and disorganized experiences with PEs has been 
associated with an increased risk of psychotic impairment over time 
(Dominguez et al. 2010a;Werbeloff 2012;van Os and Reininghaus 
2016;Pries et al. 2018). 

A recent novel theoretical framework is also suggestive of some 
direct interactive effects between symptoms (Borsboom and Cra-
mer 2013;Isvoranu et al. 2016;Epskamp 2017;Fried and Cramer 
2017). In other words, some domains of psychopathology may be 
causal agents for others. For example, stress may lead to poor sleep 
which may lead to fatigue, and fatigue may lead to low concentration 
(Schmittmann et al. 2013;Fried et al. 2015). Another example may 
be the triggering of social withdrawal by paranoid ideation over time, 
and vice-versa. These causal associations may lead to feedback loops 
between domains, and may collectively constitute disorder states 
(Isvoranu et al. 2019b). Taken together,  emergence of psychotic im-
pairment cannot be explained by simple linear models, instead com-
plemented by the complex interplay between symptoms and genetic 
and environmental exposures (Pries et al. 2018) (Figure 4). 

Subthreshold Psychosis in Clinical 
Populations (High Risk Groups 

included)

Schizophrenia Spectrum Disorders
Figure 4: Hypothetic Network Model of 
Dimensions along the Psychosis Spectrum in 
Psychiatric Nosology
*P: Positive, N: Negative, D: Disorganization, A: 
Affective, Thickness of the arrows represents the 
degree of influence of one on the other
Through gene by environment interactions 
(GxE), subtle and non-clinical alterations in 
daily life may become persistent and clinically 
relevant, forming symptoms. On the other 
hand, GxE may play a role in increasing the 
connectivity between symptoms. Symptoms 
both within a single dimension (delusions and 
hallucinations) and across different dimensions 
(delusions and social withdrawal) reciprocally 
impact on each other, collectively giving rise to 
functional impairment states. 
Clinical relevance appears to be a consequence 
of the severity of the impact on each domain 
(either in terms of impact by risk factors 
or impact through symptom by symptom 
interactions). However, the complex interplay 
between symptoms and GxE are dynamic in 
nature, explaining the change of the clinical 
presentation as well as the categorical 
diagnoses over time (Quattrone et al. 2019).
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Aims 
The extended and transdiagnostic psychosis phenotype rep-
resents an excellent framework from which to study the psycho-
sis expression in the context of multidimensional psychopathol-
ogy. In this thesis, psychosis was assessed along a spectrum 
of severity including both clinical and non-clinical individuals, 
based on a six-year follow-up of a representative general popu-
lation-based sample. Predominantly longitudinal etiological and 
phenomenological associations along the whole phenotypic spec-
trum as well as with other dimensions of psychopathology were 
under investigation.

Chapter 2 describes the outlines, framework and methodology 
of the cohort project in detail. The Izmir Mental Health Cohort for 
Gene-Environment Interaction in Psychosis (TürkSch) is a pro-
spective, longitudinal study consisting of several data collection 
stages. The design of the study provided unique opportunities 
to meet the challenges of evaluating the different dimensions of, 
and the multifactorial (genetic and non-genetic) risk for psycho-
sis. Owing to the large, representative general population-based 
sample and diagnostic interviews conducted by a psychiatrist in 
the field, the psychosis phenotype from subthreshold-non clin-
ical expressions to threshold psychotic disorders could be cov-
ered. Furthermore, the risk factors in the wider social environ-
ment such as neighbourhood-level risk factors could be taken 
into account besides factors at individual and family level. Blood 
sampling in the field also enabled to evaluate targeted gene-en-
vironment interactions in the psychosis spectrum covering the 
subthreshold phenotypes. 

In this chapter, besides the detailed design of the project, anal-
yses of factors associated with non-response and refusal at 
follow-up, which are of importance in planning future general 
population-based cohort studies, were presented. Finally, dy-
namic transitions in the psychosis spectrum over the six-year 
period were presented.
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In Chapter 3, the natural overlap as well as the reciprocal 
associations over time between the extended psychosis phe-
notype and affective states was investigated. For this aim, the 
extended psychosis phenotype was stratified by severity, using 
both self-report information and diagnostic interviews, including 
threshold psychotic disorders, clinical-subthreshold psychosis and 
subclinical-subthreshold psychosis. Longitudinal bidirectional 
associations between the extended psychosis phenotype and the 
affective states were assessed. Furthermore, plausible additive 
interactions as well as synchronous and cross-lagged correla-
tions over time were evaluated. Finally, shared and unshared 
etiological associations were explored.

In chapter 4, the longitudinal outcomes of PEs in the context of 
psychopathology pertaining to any diagnostic spectrum were in-
vestigated. To this end, the six-year structured clinical interview 
for DSM (SCID) results of a sub-group of the cohort (individuals 
with baseline clinical-subthreshold psychosis) were given in de-
tail. Furthermore, the role of co-occurrence of symptoms within 
a single domain (delusions and hallucinations) and within differ-
ent domains (positive and affective) as well as socio-demographic 
and familial risk on the outcome (presence of any disorder, psy-
chotic or non-psychotic disorder) were evaluated, adjusting for 
other familial and common environmental exposures.

In chapter 5, a genetic locus with multiple variants (BDNF), 
hypothesized a priori to have relevance in this context, was 
analysed in relation to the dimensional and transdiagnostical-
ly expressed psychosis phenotype. Analyses were based on the 
positive dimension (along a spectrum of severity including sub-
threshold as well as threshold levels), cutting across boundaries 
of the diagnostic categories of the current classification systems 
(expressed both in non-psychotic and psychotic disorders over 
time, detailed in chapter 4). The phenotype was epidemiological, 
longitudinally assessed through a nested case-control sample 
within the cohort, and the associations were adjusted for so-
cio-demographics and common environmental exposures. 
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Similar to various genetic and environmental risk factors, BDNF 
has been pleiotropically associated with various disorders cut-
ting across diagnostic categories (mood, anxiety, schizophrenia 
spectrum disorders etc.). On the other hand, findings on the as-
sociations with single syndromal states (e.g. schizophrenia) are 
inconsistent, which suggests a need to explore the impact on di-
mensional liabilities (including subthreshold phenotypes) rather 
than syndromal states which consist of merely threshold symp-
toms from multiple dimensions, occasioning much heterogene-
ity from sample to sample. Therefore, the aim of the chapter, in 
regard to this thesis, is to contribute to the increasing need for a 
novel dynamic and dimensional perspective on risk assessment 
in the psychosis area (van Os and Reininghaus 2016;McGorry et 
al. 2018).
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Abstract

Objective: TürkSch is a prospective, longitudinal study in a 
representative community sample (İzmir, Turkey), consisting of 
several data collection stages, in order to screen and follow-up 
mental health outcomes with a special focus on the extended 
and transdiagnostic psychosis phenotype. The aim of the present 
paper is to describe the research methodology, data collection 
results and associations with non-contact and refusal in the 
longitudinal arm.

Methods: Households were contacted in a multistage clustered 
probability sampling frame covering 11 districts and 302 neigh-
borhoods at baseline (n=4011) and at 6-year follow-up (n=2185). 
Both at baseline and at follow-up, participants were interviewed 
with the Composite International Diagnostic Interview. Partici-
pants with probable psychotic disorder were re-interviewed with 
the SCID-I either at the hospital or the participant’s residence. 
Relevant neighborhood-level measures were assessed in a sep-
arate sample (n=5124) in addition to individual-level measures. 
Candidate gene-by-environment interactions were investigated 
using two nested case-control studies.

Results: Individuals with a mental health problem had lower 
refusal rates. Older and lower educated individuals had a lower 
probability of non-contact. 

Discussion: The TürkSch study has an advanced design, in 
order to meet the challenges of evaluating the multidimension-
al etiological and phenomenological nature of the extended and 
transdiagnostic psychosis phenotype.
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Introduction

After nearly two decades of epidemiological studies, there is evi-
dence suggesting that psychosis is distributed as a spectrum (Lin-
scott and van Os 2013). The spectrum of psychosis extends from 
the clinical psychotic syndrome to non-psychotic diagnoses with a 
degree of psychosis admixture and, finally, to non-clinical popu-
lations with subthreshold psychotic experiences (Kaymaz and van 
Os 2010;van Nierop et al. 2011;van Os and Linscott 2012). Thus, 
the extended psychosis phenotype is the range from psychotic ex-
periences (PEs) gradually blending into psychotic disorders (PDs) 
(Kaymaz and van Os 2010). 

The majority of individuals with PEs have a diagnosis of 
non-psychotic disorder. Conversely, high prevalence of PEs has 
been demonstrated in individuals with non-psychotic disorders 
where they can be considered as a marker of clinical severity 
(Guloksuz et al. 2015). Furthermore, PEs and non-psychotic 
disorders have been shown to predict subsequent occurrence 
of each other, bidirectionally (McGrath et al. 2016). It has been 
suggested that these findings point to a transdiagnostic psycho-
sis phenotype in the general population (van Os and Reining-
haus 2016).

To date, the definition of PEs and the type of screening instru-
ment used have varied across studies (Kelleher et al. 2011), con-
tributing to heterogeneity of results in this area. In the majority 
of studies, definitions of PEs were based on attenuated forms of 
delusional thinking and hallucinatory perceptions (van Os et al. 
2009;Linscott and van Os 2013;Fonseca Pedrero and Debbane 
2017). However, negative, disorganization and affective dimen-
sions of psychosis have been identified in addition to the positive 
dimension. These dimensions should also be taken into account 
(van Os and Reininghaus 2016).

Longitudinal studies have demonstrated that PEs are mostly 
transitory. Persistent PEs have been associated with greater risk 
of need for care (Dominguez et al. 2009) and prolonged exposure 
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to environmental risks (childhood adversity, minority position, 
discrimination, urban upbringing and residency, stress in the 
wider social environment, substance misuse etc.), possibly inter-
acting with genetic liability (Collip et al. 2007). Hence, a growing 
number of studies have tried to disentangle the components 
of interactions between genes and environment underlying the 
extended and trans-diagnostic psychosis phenotype (Dominguez 
et al. 2009;Wigman et al. 2012;Kelleher et al. 2013;Zammit et al. 
2013). Although these studies provided new insights, most were 
not designed to specifically study the psychosis spectrum pheno-
type. Thus, risk factors included were not selected for their as-
sociation with psychosis. In addition, factors in the wider social 
environment such as neighborhood-level risk factors were not 
included, and studies were not genetically sensitive, with a few 
notable exceptions (Linney et al. 2003;Hanssen et al. 2005;Po-
lanczyk et al. 2010). Furthermore, diagnoses were mostly based 
on lay-interviewer assessments and re-interviews were mostly 
not performed by clinicians.

The Izmir Mental Health Survey for Gene-Environment Interac-
tion in Psychosis (TürkSch) was therefore conducted to provide 
new insights into and knowledge of the extended and trans-diag-
nostic psychosis phenotype, and to identify effects of social-envi-
ronmental risks in interaction with genetic background (Binbay 
et al. 2011;Binbay et al. 2012a;Binbay et al. 2012b). 

The present paper describes the methods of the TürkSch follow-up. 
Furthermore, dynamic transitions over time in the extended psychosis 
phenotype are presented. Finally, the associations between various vari-
ables and non-contact/ refusal in the longitudinal arm are analyzed. 

Methods

Overview of the Design of the TürkSch Cohort

TürkSch is a prospective, longitudinal study to screen and 
follow-up mental health outcomes in a representative general 
population sample of Izmir, Turkey. The TürkSch consists of 
two separate assessments (T1 and T2), and several stages of data 
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collection. The study assessed the prevalence of the extended 
psychosis phenotype. In addition, associations between various 
individual-level variables and the extended psychosis phenotype 
were investigated (stage 1, T1). Associations between neighbor-
hood-level variables (e.g. socioeconomic deprivation and social 
capital of neighborhoods) and the extended psychosis phenotype 
were assessed by a separate data collection independent from 
the main data collection (stage 2, T1, n=5124). Furthermore, a 
nested case-control study recruited individuals with PEs and 
PDs as well as individuals with no psychotic symptoms from 
stage 1, and included blood sampling for analysis of gene-envi-
ronment interactions (stage 3, T1). 

Six years after baseline, mental health and environmental ex-
posure were assessed (stage 4, T2). Finally, a longitudinal nest-
ed case-control study recruited individuals using the results of 
stage 1 and 4, and blood samples were collected for further ge-
netic analysis (stage 5, T2). The TürkSch study was approved by 
the Institutional Ethics Review Board of Ege University, Turkey, 
and is compliant with the precepts of the Declaration of Helsinki. 
Each participant provided written informed consent for examina-
tion and procedures.

Sample

At baseline, The Turkish Institute of Statistics (TurkStat) ran-
domly selected 6000 households representative of the Izmir met-
ropolitan area, using a multistage sampling procedure stratified 
by urbanicity in four categories, and covering 11 districts and 
302 neighborhoods. Addresses were contacted in person. One 
household member aged between 15 and 64 years and available 
to complete the interview was randomly selected using the Kish 
within-household sampling method (Kish 1949). Out of 6000 
addresses, 5242 households were eligible for interview. A total 
of 4011 individuals were successfully interviewed, yielding a 
response rate of 76.5% in stage 1. Response was higher in older 
age groups and in females. Full details on the Izmir metropoli-
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tan area, sampling, representativeness, instruments, procedures 
of T1 and the map of neighborhoods included can be found in a 
previous article (Binbay et al. 2011). Participants and addresses 
of T1 formed the targeted population for T2.

Fieldwork 

Follow-up assessments (T2) were performed approximately six 
years after the baseline assessments (T1). To optimize response, 
T2 fieldwork was spread over a relatively long period (2 years) 
so that there was sufficient time to re-contact potential respon-
dents. At T2, addresses of T1 participants were visited in person 
by trained lay-interviewers with a brochure reminding the study, 
providing results from baseline, seeking participation for a new 
interview, and explaining the study goals in detail. The brochure 
also referred to a website, full names of the study team, and a 
phone number of the research office. If the participant could not 
be reached at the address, the study team telephoned the par-
ticipants using numbers from T1. In these calls, the team ascer-
tained whether the participant was reachable, and if this was the 
case, appointments were made for face to face interviews. Any 
contact information of the participants who could not be reached 
was collected by asking neighbors in the area or the neighbor-
hood authorities. If additional information was obtained, the 
person was contacted at the new contact address. Any T1 par-
ticipant was defined as ‘unreachable’ at T2 after at least three 
consecutive visits to the address. 

Interviewers, interviewer training and 
quality control

At T1, lay interviewers had at least high school education, a 
health-related profession, and/or were experienced in doing field 
surveys. At T2, lay interviewers were psychology graduates. At T2, 
both the lay interviewers and the psychiatrist who conducted the 
clinical re-interviews (UK) had not participated at T1, and thus 
were blind to baseline results. At both assessments, lay interview-
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ers had a two-week formal training which included basic infor-
mation on common mental disorders, symptom dimensions of 
psychosis, and ethical aspects of the project, as well as practical 
training. The field work was closely monitored by the study team 
(UK, TB, HE, BK, KA). Each interview at T1 and T2 was conducted 
according to a standard procedure, with recording and quality 
coding. If any of the three following problems were determined: 
i) the quality of the interview was considered low ii) any missing 
value was present iii) there was a doubt on whether the endorsed 
symptom was a ‘true’ symptom, as described below, a phone call 
or a second visit (T1 n= 392; T2 n= 560) was planned by the study 
team. The missing values still present after the second visit were 
assessed by the psychiatrist following the clinical re-interview.

Screening Instrument

In order to assess mental health outcomes, screening was based 
on the relevant sections of the Composite International Diag-
nostic Interview (CIDI) 2.1 (Andrews and Peters 1998). The CIDI 
is a fully structured interview developed by the World Health 
Organization (WHO) (Robins 1988) and has been used in var-
ious surveys around the world, including ones in Turkey (Cilli 
and Kaya 2003;Deveci et al. 2007;Alptekin et al. 2009). Primarily 
designed for use in epidemiological studies of mental disorders, 
the CIDI can be used by both clinicians and trained interview-
ers. CIDI-based screening of symptoms provides diagnoses in 
accordance with the definitions and criteria of the Internation-
al Classification of Diseases, Tenth Revision (ICD-10), and the 
Diagnostic and Statistical Manual of Mental Disorders (Fourth 
Edition) (DSM-IV), along with information about frequency, 
duration, help-seeking, severity of symptoms, and psychosocial 
impairment. CIDI 2.1 has organic exclusion rules, which are 
used to construct final diagnoses, for each endorsed symptom, 
in order to ascertain that symptoms were not exclusively due to 
a somatic cause, an injury, or use of drugs, alcohol or medica-
tion. Previous research reported acceptable-to-good concordance 
between the CIDI 2.1 diagnoses and blind clinical diagnoses 
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(Andrade et al. 2003;Kessler et al. 2004;Kessler et al. 2010). The 
CIDI was found to have excellent inter-rater reliability in almost 
all sections with kappa values ranging from 0.67 to 0.97 (Wittch-
en et al. 1991). In particular, kappa for agreement between clini-
cians for delusions and hallucinations was found to be 0.85 and 
0.87, respectively. Furthermore, the sensitivity of the CIDI was 
found to be higher than its specificity for both delusions (0.93 
vs. 0.55) and hallucinations (0.86 vs. 0.50) (Cooper et al. 1998). 
The reliability and validity functions of the Turkish version of the 
CIDI were studied as part of an international study (Rezaki et al. 
1995). 

Mental health screening at both T1 and T2 included CIDI screening 
sections on alcohol and substance-related disorders, depressive 
and dysthymic disorders, manic and bipolar affective disorders, 
schizophrenia and other PDs, posttraumatic stress disorder, and 
2 final sections containing concluding questions, interviewer ob-
servations, and interviewer ratings (Binbay et al. 2011). The time 
frame of the T2 CIDI interview was the last six years

Assessment of the Dimensions of Psychosis

Assessment of the positive dimension was based on 14 CIDI de-
lusions items (G1, G2, G3, G4, G5, G7, G8, G9, G10, G11, G12, 
G13, G13b and G14) and 5 CIDI hallucinations items (G17, G18, 
G20, G20C, and G21). All items were rated dichotomously indi-
cating presence or absence. Rating of the PEs can be difficult be-
cause sometimes individuals can be describing a plausible event 
or a religious or superstitious belief that in the CIDI may be 
rated as a PE. Therefore, the following procedure was followed. 
First, during the interview, each time a participant endorsed a 
CIDI PE, the participant was asked to give an example, which 
was written down verbatim by the interviewer for later review 
with the mental health clinician on the team. All CIDI interviews 
were reviewed by the study team. When it was not clear wheth-
er or not the participant had truly endorsed a positive PE, the 
participant was re-contacted by a clinician over the telephone to 
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confirm the PE. Thus, delusional and hallucinatory experienc-
es were coded positive if the team clinician confirmed the PE at 
review. Our results showed that the inter-rater reliability of the 
CIDI psychosis section had a kappa value of 0.45 at T1 (Binbay et 
al. 2011) and 0.67 at T2.

Assessment of the negative and disorganization dimensions were 
based CIDI P section which is on interviewer observations. The 
negative dimension was based on 4 symptom items (flat affect, 
slow speech, poverty of speech, and impaired ability to initi-
ate activity) and the disorganization dimension was based on 3 
symptom items (neologism, thought disorder, and hallucinatory 
behavior).

Assessment of the affective dimension was based on CIDI section 
E (depressive and dysthymic disorders) and section F (manic and 
bipolar affective disorders). For depression, participants were 
asked if they had experienced an episode lasting at least two 
weeks during which they felt depressed, or had a lack of interest. 
If endorsed, participants were asked if, during this period, they 
had experienced lack of energy, appetite change, sleep prob-
lems, being slow or restless, feelings of worthlessness or guilt, 
decreased self-esteem, trouble thinking or indecisiveness, and 
thoughts of death. For manic and hypomanic episodes, partici-
pants were asked whether they had experienced elevated mood 
or irritability for a period of at least four consecutive days either 
noticed by others or causing problems. If this was the case, par-
ticipants were asked if, during this period, they had experienced 
excessive goal-directed activity, psychomotor agitation, spend-
ing sprees, sexual indiscretions, increased talkativeness, flight 
of ideas, loss of normal social inhibitions, increased self-esteem 
or grandiosity, decreased need for sleep, and distractibility. For 
both depressive and manic episodes, the final assessment in-
cluded questions on probable association of symptoms with sub-
stance use or physical illness, help-seeking due to symptoms, 
the route of help-seeking, clinician diagnosis, and treatment 
history. All responses were re-evaluated by a team of clinicians. 
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Depressive episode and hypomanic/manic episode were coded 
positive in accordance with the definitions and criteria of DSM-
IV.

Diagnostic Interviews and Construction of 
the Extended Psychosis Phenotype

At both T1 and T2, sections were devoted to define patterns of 
help-seeking for mental health problems. Questions includ-
ed any self-report mental problem, help-seeking for a mental 
problem, the route of help-seeking, the probable outcome of the 
help-seeking (diagnosis), as well as prescribed medicines and 
any hospitalization over the time frame (lifetime and last 12 
months at T1 and last six years at T2). If this was the case, the 
person was asked for permission to contact the clinician involved 
in the diagnosis or the treatment of the participant in order to 
verify the diagnosis and review case material.

A measure of impairment associated with PEs was defined us-
ing CIDI items G25 (duration of the PE: between 1 day and 6 
months or more), G26, G28, G29 and G29A (level of dysfunc-
tion), G16 and G23 (told doctor about psychotic beliefs) (Binbay 
et al. 2012a;Binbay et al. 2012b). Furthermore, a probable PD 
case was defined if any of the following screening findings were 
endorsed: 

1) Any self-reported diagnosis of psychotic or bipolar disor-
der

2) Any self-reported hospitalization due to a mental health 
problem 

3) Any self-reported medication of any antipsychotic (typical 
or atypical) and/or lithium or mood-stabilizing anticonvul-
sant drugs 

4) In the CIDI section F for bipolar disorder: a lifetime manic 
episode
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5) In the CIDI section G for positive dimension: any clinically 
relevant positive PE (led to dysfunction or help-seeking), 
or at least 3 symptoms regardless of clinical relevance. If 
the participant had a clinically relevant positive PE at T1, 
he/she was directly defined as a probable case regardless 
of the CIDI endorsement at T2.

6) In the CIDI section P for negative and disorganization 
dimensions: a rating of positive formal thought disorder, 
negative symptoms, behavior that suggests the person 
is having hallucinations, or catatonic symptoms; or the 
interviewer comments were indicative of a PD.

If a participant was deemed to have a diagnosis of probable PD 
according to the algorithm mentioned above, the participant 
was re-contacted by the team psychiatrist and invited to the 
hospital for a clinical evaluation with the Structured Clinical 
Interview for DSM-IV (SCID) (Spitzer 1992). When the par-
ticipant did not attend the hospital, clinical interviews were 
conducted at the participant’s residence by the psychiatrist. 
Thus, 225 participants at T1 and 263 participants at T2 were 
clinically re-interviewed in order to identify participants with 
PD.

An extended psychosis phenotype variable was constructed 
including 4 categories using the SCID results and the mea-
sure of impairment associated with PEs. The psychotic disorder 
group included all individuals diagnosed with any DSM-IV 
disorder with psychotic features. The clinical PE group includ-
ed individuals who had a CIDI PE leading to any of the 7 CIDI 
impairment items but who did not have a diagnosis of a PD. 
The subclinical PE group included individuals with a CIDI PE 
not leading to any distress, impairment or help-seeking. All 
other individuals were included in the ‘no psychosis’ catego-
ry. The flowchart of the assessment of the extended psychosis 
phenotype and the numbers of individuals in each group are 
presented in Figure 1
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Assessment of Environmental Exposures at 
the Individual Level 
A sociodemographic questionnaire was included at T2 in order 
to determine temporal changes in background characteristics 
(age, educational status, marital status, employment, socioeco-
nomic status, health insurance, housing, and monthly household 
income). The T1 interview also included educational and occupa-
tional status of parents, birth year of parents, migration pattern 
and probable reasons for migration, ethnic group, and any his-
tory of early childhood adversity (parental loss, divorce, sepa-
ration). Socioeconomic status was estimated using profession 
and recoded into 4 ordinal categories (1: I and II professional 

Figure 1: Assessment of the extended psychosis phenotype and data collection results at follow-up
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and IIIA non-manual high employees, 2: IIIB non-manual low 
employee and V and VI skilled workers and technicians, 3: IVA, 
IVB, and IVC owners of small businesses, and 4: VIIA and B 
manual workers (Binbay et al. 2012b;Goldthorpe 2016).

The variable ‘traumatic events’ was obtained using the 
post-traumatic stress disorder section of the CIDI. The events 
were war experience, life-threatening accident, fire, flood or 
other natural disaster, witnessing someone being badly in-
jured or killed, rape, sexual molestation, being physically 
attacked or assaulted. Furthermore, the interview included 
the List of Threatening Life Events (Brugha and Cragg 1990) 
so as to cover most of the stressful life events experienced 
by individuals. Threatening life events were a serious illness, 
injury or an assault (suffering or happening to a close rela-
tive); death of a relative or a close friend, divorce, separation, 
serious problems with a relative/ neighbor/ close friend, being 
dismissed from the job, unemployment, major financial prob-
lems, police/ court appearance. Time frame was the last six 
years.

Alcohol, cannabis and other substance use were assessed using 
screening questions on CIDI alcohol and substance-related dis-
orders section (Ulaş et al. 2017). Using information from both T1 

and T2, the continuum of alcohol, cannabis and other substance 
use during the follow-up period was defined. 

Assessment of Neighborhood-Level Measures

At T1, urbanicity (birth place, places of residence at age 0-15 
years, and current place of residence) were assessed. In a sepa-
rate sample, socioeconomic deprivation and the social capital of 
the resided neighborhoods were assessed (Binbay et al. 2011). 
T2 assessment included questions on changes in place of resi-
dence. Furthermore, the description of the visited neighborhood 
and building was coded by the interviewer in five categories 
(village/ slum /semi-urban/ urban/ luxury area). Urbanicity 
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of the place of residence was defined using the classification 
of the Turkish Institute of Statistics (TurkStat). The classifica-
tion depended on the level of organized features of streets and 
buildings (regularity of sidewalks, status of road, completeness 
of drainage system, and quality of outer paintings of buildings, 
etc.) (Binbay et al. 2012a). Social capital of the neighborhood 
was assessed using two assessments: informal social control 
and social disorganization. Questions on informal social control 
were derived from the Sampson collective efficacy scale (Samp-
son 1997), adapted for use in the Turkish population (Binbay et 
al. 2012a). The informal social control scale measures the will-
ingness to intervene in hypothetical neighborhood threatening 
situations, for example, in the case of children misbehaving. 
The items were assessed using a five-point Likert scale ranging 
from ‘ strongly agree ‘ to ‘strongly disagree’. Eight items assess-
ing the social disorganization were derived from the McCulloch 
instrument (Buckner 1988;McCulloch 2003). Respondents rat-
ed the frequency of certain scenarios occurring in their neigh-
borhood (presence of graffiti, teenagers on street, vandalism, 
attacks due to race or skin color, other attacks, burglary and 
the theft of, or from, vehicles). Each item was assessed using a 
four-point Likert scale ranging from ‘very common’ to ‘not at all 
common’ (Binbay et al. 2012a).

Assessment of Familial Measures

Using questions derived from the Family Interview for Genetic 
Studies (NIMH 1992), history of mental disorders in the father, 
mother, siblings, and offspring was assessed. Thus, a fami-
ly history of mental disorders variable was defined and coded 
guided by previous literature (Mortensen et al. 2010): 0=No 
or undefined family history of mental disorders; 1=Common 
mental disorder (depression/anxiety disorders) in at least one 
family member but no severe mental illness; 2=Severe mental 
illness (bipolar disorder/ psychotic disorder/ hospitalization/ 
completed suicide) in at least one family member (Binbay et al. 
2012b).
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Blood Sampling and Assessment of Candidate 
Gene-Environment Interactions
At T1, a nested case-control study (stage 3, n=366) recruited 
individuals with PEs and PDs as well as individuals with no 
psychotic symptoms in order to investigate gene-environment 
interactions in the extended and trans-diagnostic psychosis phe-
notype. In this subgroup, catechol-O-methyltransferase (COMT) 
val158met (rs4680) and brain-derived neurotrophic factor 
(BDNF) val66met (rs6265) polymorphisms were assessed besides 
the clinical re-appraisals and exposures, mentioned above. At 
T2, environmental exposures for the last six years were assessed 
followed by clinical re-appraisals in eligible individuals (n=254). 

At T2, data subjects were selected for a second nested case-con-
trol study (stage 5) using the results of both T1 and T2. First, 200 
individuals with any psychotic symptoms (either PE or PD) at ei-
ther T1 or T2 were randomly selected. Then, these individuals were 
matched with 200 individuals who participated in both T1 and 
T2, and had no psychotic symptoms (neither PE nor PD) during 
the follow–up period. Matching variables were age, gender and 
neighborhood. The selected individuals were asked to provide a 
blood sample for further genetic analysis as well as clinical re-ap-
praisals. A total of 174 individuals with any psychotic symptom 
(61 with PD; 113 with PE) and 151 individuals with no psychotic 
symptoms during follow-up provided a blood sample. In these 
samples, BDNF and Neuregulin 1 (NRG1) whole gene sequence 
analysis procedure was conducted. Results were evaluated con-
sidering the environmental exposure results at both T1 and T2.

Statistical Analysis
In order to evaluate differential attrition over time, a two-step 
analysis was performed. First, a multinomial logistic regression 
model was performed (dependent variable with 3 categories: 0 
= respondent, 1 = noncontact, 2 = refusal) in order to examine 
the role of baseline socio-demographics, psychopathology and 
environmental exposure variables on the association with the 
two types of attrition, separately. These associations were ex-
pressed as relative risk ratios (RRR) and their 95% confidence 
intervals. Then, the overall effects of the abovementioned vari-



51PSYCHOTIC EXPERIENCES AND MULTIDIMENSIONAL PSYCHOPATHOLOGY

ables on attrition were tested using chi-squared tests and the 
relevant effect size measure (Cramer’s V). Cramer’s V equals 0 
when there is no relationship between the two variables, and 
has a maximum value of 1. A larger value for Cramer’s V indi-
cated a stronger relationship between the variables.

Results
Data collection results
At T2, 954 individuals from the baseline sample could not be contact-
ed (i.e. after at least three consecutive attempts to contact anyone 
at the address), and 386 individuals were lost to follow-up because 
of moving to a residency in a remote area. Forty-four individuals 
were deceased or imprisoned and 24 addresses were demolished. 
Furthermore, 418 individuals refused to participate in the follow-up 
assessment. As a result, a total of 2185 individuals were successful-
ly re-interviewed at T2.  Figure 1 shows details of the data collection 
results at T2 stratified by the baseline position across the extended 
psychosis phenotype. Dynamic transitions over time in the extended 
psychosis phenotype are presented in Figure 2.

Associations 
with the 
two types 
of attrition 
(non-
contact and 
refusal)
Attrition due to 
non-contact was 
significantly 
higher in in-
dividuals who 
were younger, 
non-married, 
more high-
ly educated, Figure 2: Dynamic transitions over time in the extended psychosis 

phenotype
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Table 1: Association between the Two Types of Attrition (Refusal/Noncontact) and Baseline 
Characteristics

Respondents Non-Contact Refusal Overall Effect on Attrition

n (%) n (%) RRR (95%CI) n (%) RRR (95%CI) χ² (df) Cramer’s V

Sociodemographic Characteristics

Sex

Male 890 (52.9) 612 (36.4) 1 181 (10.7) 1
3.0 (2) 0.03

Female 1295 (55.6) 796 (34.2) 0.89 (0.78-1.02) 237 (10.2) 0.89 (0.72-1.11)

Age

46-65 699 (49.0) 591 (41.5) 1 135 (9.5) 1

48.9 (4)** 0.08
31-45 750 (54.7) 468 (34.1)

1.31** (1.10-
1.56)

153 (11.2) 1.15 (0.89-1.49)

15-30 736 (60.6) 349 (28.7)
1.78** (1.50-
2.10)

130 (10.7) 1.09 (0.84-1.42)

Educational Level

Basic 966 (58.2) 543 (32.7) 1 151 (9.1) 1

17.9 (4)** 0.05
High School 360 (52.0) 261 (37.7)

1.28** (1.06-
1.56)

71 (10.3) 1.26 (0.92-1.71)

University 859 (51.8) 604 (36.4)
1.25** (1.07-
1.45)

196 (11.8)
1.45** (1.15-
.1.83)

Marital Status

Married 1638 (57.7) 912 (32.1) 1 289 (10.2) 1

52.0 (4)** 0.08
Single 458 (47.0) 400 (41.0)

1.56** (1.34-
1.83)

117 (12.0) 1.44** (1.14-1.83)

Divorced 89 (45.2) 96 (48.7)
1.93** (1.43-
2.61)

12 (6.1) 0.76 (0.41-1.41)

Ethnicity

Turkish 1840 (54.6) 1175 (34.8) 1 358 (10.6) 1
1.2 (2) 0.02

Non-Turkish 345 (54.1) 233 (36.5) 1.05 (0.88-1.26) 60 (9.4) 0.89 (0.66-1.20)

Employment Status

In paid employment 1020 (54.4) 639 (34.0) 1 218 (11.6) 1
5.9 (2) 0.04

Not in paid employment 1165 (54.6) 769 (36.0) 1.05 (0.92-1.21) 200 (9.4) 0.80* (0.65-0.99)

Health Insurance

Present 1949 (55.6) 1174 (33.5) 1 381 (10.9) 1

32.3 (2)** 0.09
Absent 236 (46.6) 234 (46.1)

1.64** (1.35-
2.00)

37 (7.3) 0.80 (0.55-1.15)

Socioeconomic status

1 466 (54.4) 280 (32.7) 1 111 (12.9) 1

17.6 (6)** 0.05
2 585 (54.1) 382 (35.3) 1.08 (0.89-1.32) 115 (10.6) 0.82 (0.61-1.10)

3 352 (51.9) 246 (36.3) 1.16 (0.93-1.44) 80 (11.8) 0.95 (0.69-1.10)

4 782 (56.1) 500 (35.9) 1.06 (0.88-1.28) 112 (8.0) 0.60** (0.45-0.80)

non-helpseeking, without a valid health insurance and using 
cannabis and regular alcohol. The probability of refusal was 
significantly higher in individuals who were in paid employment, 
single, more educated and with higher socioeconomic status. 
Furthermore, refusal was lower in individuals with a baseline 
mood disorder, a baseline clinical PE, a history of a traumatic 
event, and a family history of a severe mental illness (table 1). 
However, analysis of overall effect on attrition showed that the 
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Baseline Clinical Characteristics

Mental help-seeking

None 1872 (53.7) 1242 (35.7) 1 370 (10.6) 1
5.9 (2) 0.04

Yes 313 (59.4) 166 (31.5) 0.79* (0.65-0.97) 48 (9.1) 0.77 (0.56-1.07)

Baseline Mood Disorder

None 1783 (54.2) 1143 (34.8) 1 363 (11.0) 1
7.5 (2)* 0.04

Yes 402 (55.7) 265 (36.7) 1.02 (0.86-1.22) 55 (7.6) 0.67** (0.49-0.91)

Baseline Cannabis

None 2161 (54.7) 1377 (34.8) 1 413 (10.5) 1

7.4 (2)* 0.04
>5 times 24 (40.0) 31 (51.7)

2.02** (1.18-
3.46)

5 (8.3) 1.09 (0.41-2.87)

Baseline Alcohol

< Once a week 2055 (55.2) 1285 (34.5) 1 383 (10.3) 1

11.0 (2)** 0.05
At least once a week 130 (45.1) 123 (42.7)

1.51** (1.17-
1.95)

35 (12.2) 1.44 (0.97-2.13)

Traumatic event

None 1383 (53.5) 903 (34.9) 1 298 (11.5) 1
9.9 (2)** 0.05

At least one 802 (56.2) 505 (35.4) 0.96 (0.83-1.10) 120 (8.4) 0.69** (0.55-0.87)

Family History

None or unknown 1903 (54.0) 1245 (35.3) 1 379 (10.7) 1

9.4 (4) 0.03Common mental disorder 222 (56.8) 132 (33.8) 0.90 (0.72-1.14) 37 (9.5) 0.83 (0.58- 1.20)

Severe Mental Illness 60 (64.5) 31 (33.3) 0.78 (0.50-1.22) 2 (2.2) 0.16* (0.04-0.68)

Extended Psychosis Phenotype

No PE 1616 (54.2) 1026 (34.4) 1 338 (11.4) 1

19.1 (6)** 0.05
Subclinical PE 334 (53.4) 238 (38.1) 1.12 (0.93- 1.34) 53 (8.5) 0.75 (0.55-1.03)

Clinical PE 187 (60.9) 99 (32.3) 0.83 (0.64-1.07) 21 (6.8) 0.53** (0.33-0.85)

Psychotic Disorder 48 (48.5) 45 (45.4) 1.47 (0.97-2.23) 6 (6.1) 0.59 (0.25-1.40)

*p<0.05, **p<0.001 
Abbreviations: CI, confidence interval; RRR, relative risk ratio
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associations with any independent variable had a Cramer’s V 
value lower than 0.09, indicating very small effect sizes.

Discussion
The TürkSch study was conducted in a general population sam-
ple, representative of the urban and rural areas of the city of 
Izmir, representing the third most industrialized area of Turkey. 
The primary focus of the study was the extended and transdiag-
nostic psychosis phenotype, which was prospectively evaluated. 
Therefore, risk factors were chosen for their association with psy-
chosis. Furthermore, the design of the study enabled us to assess 
the different symptom dimensions of psychosis (positive/ nega-
tive/ disorganization/ affective). The sample size was relatively 
large and included both helpseeking and non-helpseeking individ-
uals, so we were able to prevent helpseeking bias (van Os and Gu-
loksuz 2017). Furthermore, diagnostic interviews were performed 
by psychiatrists with individuals with positive screening results. 
Therefore, we could assess psychotic outcomes along a spectrum 
including both clinical and subclinical levels in the same sample. 
The assessments included family history as well as environmental 
exposures both at the individual and the neighborhood level. The 
inclusion of candidate gene-based genetic analysis provided the 
opportunity to longitudinally evaluate specific gene-environment 
interactions in psychosis along a spectrum of severity. In summa-
ry, design of the study enabled evaluation of the multidimension-
al etiological and phenomenological nature of the extended and 
transdiagnostic psychosis phenotype.

In spite of the strengths, the following limitations of the study 
should be noted. First, the relatively long period of time be-
tween the two data collection points (six years) might have 
decreased our ability to establish the course of psychosis in 
detail (Schlenger et al. 2015). Second, as with most longitudinal 
studies with general population-based samples, the possibility 
of bias caused by differential attrition over time was a limita-
tion. However, the drop-out rate of participants in the current 
study is similar to studies using similar methodology (Domin-
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guez et al. 2009;Zammit et al. 2013). Furthermore, the compar-
ison of baseline characteristics between respondents, refusals 
and non-contacts showed no large differences. Third, the two 
nested case-control studies (stages 3 and 5) in which gene-en-
vironment interactions were investigated had small sample 
sizes and lack of genome-wide genetic summary measures. 
However, nested case-control studies are most optimal in case 
data can only be collected in a small subsample because a 
sufficient number of cases can be included. In addition, the 
broader outcome variable including the subclinical phenotypes 
and the longitudinal design may help to detect smaller effect 
sizes. Fourth, general population-based cohort studies repre-
sent the naturalistic course of illnesses. It cannot be ruled out 
that among other variables, treatment modifies the course of an 
illness. Although we obtained information about the treatment, 
we cannot rule out that this limitation impacted the results. Fi-
nally, as a consequence of the sampling method, both homeless 
and institutionalized persons could not be included, which may 
have affected the level of representativeness. However, as both 
groups are relatively small, effects would be negligible (Binbay 
et al. 2011).

Analyses of attrition showed interesting results. Unlike what we 
expected, individuals with a mental health problem at baseline 
had lower refusal rates at follow-up. Furthermore, there was a dif-
ference in the sociodemographic correlates of attrition compared 
to studies of similar design conducted in western countries, as 
these studies showed higher attrition rates in individuals with a 
lower SES and a lower educational level (Dominguez et al. 2009;de 
Graaf et al. 2013). It may be important to make special efforts to 
contact individuals who are younger, more educated, non-mar-
ried, having regular alcohol and cannabis use and no history of 
mental health problems in future prospective studies.

Abbreviations
PE: Psychotic experience, PD: Psychotic disorder 
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Abstract
Background: Psychotic experiences (PEs) are not exclusive to 
psychotic disorders and highly correlated with mood episodes. 
In this representative general population-based study, longitu-
dinal bidirectional associations between the extended psychosis 
phenotype and mood episodes were investigated, accounting for 
other possible causes.

Methods: Households were contacted in a multistage clus-
tered probability sampling frame covering 11 districts and 302 
neighbourhoods at baseline (n=4011) and at 6-year follow-up 
(n=2185). Participants were interviewed with the relevant sec-
tions of the Composite International Diagnostic Interview (CIDI) 
both at baseline and at follow-up. Socio-demographic, familial 
and environmental risk factors associated with the extended 
psychosis phenotype and mood episodes were assessed. Logistic 
regression and cross-lagged panel correlation models were used 
for the associations between the extended psychosis phenotype 
and mood episodes 

Results: PEs were associated with subsequent depressive and 
manic episodes. There was bidirectionality in that mood episodes 
were associated with subsequent PEs, and PEs were associat-
ed with subsequent mood episodes. The associations occurred 
in a sub-additive pattern. There were substantial synchronous 
and cross-lagged correlations between these psychopathology 
domains, with reciprocally similar cross-lagged correlations. 
Familial risk and adverse life events were associated with both 
psychopathology domains whereas some sociodemographic risk 
factors and alcohol/cannabis use were associated with only one 
domain.

Conclusion: The subadditive bidirectional associations between 
PEs and mood episodes over time and the similarity of cross-
lagged correlations are suggestive of mutually causal connec-
tions between affective and psychotic domains of psychopathol-
ogy. 
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Introduction
An extensive volume of literature suggests that psychotic ex-
periences (PEs) are not exclusive to, and more common than 
psychotic disorders in the general population (van Os et al. 
2009;Nuevo et al. 2012;Linscott and van Os 2013;McGrath et 
al. 2015).Cross-sectional studies have demonstrated high prev-
alence of PEs in individuals with mood disorders (Hanssen et al. 
2003;Varghese et al. 2011;Kelleher et al. 2012;Saha et al. 2012). 
Conversely, mood disorders are prevalent in individuals with 
PEs (Armando et al. 2010;Kelleher et al. 2012). For example, 
among respondents with lifetime PEs, major depressive disor-
der was reported to be the most common disorder (25.4%) of 
the 21 DSM-IV mental disorders examined in the World Health 
Organization World Mental Health (WMH) Surveys (McGrath et 
al. 2016). Furthermore, research has shown that PEs and mood 
episodes may represent markers of severity of each other, bidi-
rectionally driving poor outcome (Perlis et al. 2011;van Rossum 
et al. 2011;Kelleher et al. 2012;Wigman et al. 2012;Guloksuz 
et al. 2015a;Stochl et al. 2015). Despite these clues, few stud-
ies have examined the longitudinal associations between PEs 
and mood episodes and these studies have produced conflicting 
results. PEs have been associated with subsequent mood epi-
sodes among both adolescent (Dhossche et al. 2002;De Loore et 
al. 2011;Sullivan et al. 2014;Zavos et al. 2016) and adult pop-
ulations (Rossler et al. 2011). However, a study with an adult 
sample found no association between PEs and subsequent de-
pression (Fowler et al. 2012). Furthermore, mood episodes have 
been associated with subsequent PEs among both adolescent 
(Zavos et al. 2016) and adult populations (Fowler et al. 2012). 
However, another study with an adolescent sample found no as-
sociation in this direction (Sullivan et al. 2014). The majority of 
the above-mentioned studies did not take familial liability and 
social/environmental covariates into account and this can be 
the reason for the observed inconsistency in results. 

It has been suggested that psychopathology may be repre-
sented by overlapping and reciprocally impacting dimension-
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al liabilities (e.g. psychotic, affective) (van Os and Linscott 
2012). Phenomenologically, one of these dimensions might 
emerge, increasing the risk of the other. Given strong evi-
dence linking the lifetime prevalence of PEs with high preva-
lence of mood episodes, we hypothesized that PEs and mood 
episodes would predict each other, bidirectionally over time. 
Furthermore, given evidence that co-occurrence of psychotic 
and affective domains may reflect general severity of multidi-
mensional psychopathology, building up over time (van Ros-
sum et al. 2011;van Os and Guloksuz 2017), the risk of sub-
sequent psychopathology after PEs or mood episodes may be 
additive. Finally, meta-analysis of risk factors identified age, 
sex, education, marital status, alcohol use, cannabis use, 
life events, childhood adversity and family history of mental 
illness as important predictors of PEs (van Os et al. 2009;Lin-
scott and van Os 2013). We hypothesized that a substantial 
part of these risk factors would be shared between PEs and 
mood episodes.

The first aim of this paper was to analyse the bidirectional asso-
ciations between PEs and mood episodes; over a 6 years period, 
in a general population sample. The second aim was to analyse if 
baseline PEs would combine synergistically (on an additive scale) 
with baseline mood episodes to increase odds of subsequent PEs 
and mood episodes. The third aim was to evaluate the differential 
effect of risk factors on PEs and mood episodes.

Methods
Sample and Study Design
The TürkSch, Izmir Mental Health Survey for Gene-Environ-
ment Interaction in Psychosis is a longitudinal, general pop-
ulation-based study covering a time frame of approximately 6 
years. The main objective of the TürkSch is to assess preva-
lence, incidence, risk factors, comorbidity and course of mental 
disorders (Binbay et al. 2011;Binbay et al. 2012a;Binbay et al. 
2012b). 
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The baseline (T1) sample was randomly selected from the wider 
Izmir metropolitan area using a multistage sampling proce-
dure, stratified by urbanicity covering 11 districts and 302 
neighbourhoods. Izmir is the third most urban area of Turkey 
with approximately 2.6 million residents in 2007 (TurkStat 
2008). Addresses were provided by The Turkish Institute of 
Statistics (TurkStat) and the households were visited in per-
son by trained lay interviewers between 2007 and 2009. One 
household member aged between 15 and 64 years was ran-
domly selected using the Kish within-household sampling 
method (Kish 1949). A total of 4011 participants were inter-
viewed at baseline. Full details on the Izmir metropolitan area, 
sampling, representativeness, instruments and procedures 
of this assessment (T1) have been published previously (Bin-
bay et al. 2011). At follow-up (T2), addresses of all T1 partic-
ipants were re-visited in person six years after the baseline 
assessment in average (years 2013-2015). Several attempts 
were made to reduce the number of non-respondents from the 
baseline sample. The study team telephoned the T1 partici-
pants to make appointments for interviews. Any contact infor-
mation for T1 participants who could not be reached was col-
lected by asking neighbours in the area or the neighbourhood 
authorities. If additional information was obtained on the T1 

respondent, the person was contacted at the new contact ad-
dress. At T2, 954 individuals from the baseline sample could 
not be contacted (i.e. after at least three consecutive attempts 
to contact anyone at the address), and 386 individuals were 
lost due to residency in a remote area. Forty-four individuals 
were found to be deceased or imprisoned and 24 addresses 
were demolished. Furthermore, 418 individuals refused to 
participate in the follow-up assessment. As a result, a total of 
2185 individuals were successfully re-interviewed at T2. Base-
line and follow-up TürkSch assessments were approved by 
the Ege University ethics committee and have therefore been 
performed in accordance with the ethical standards laid down 
in the 1964 Declaration of Helsinki and its later amendments.
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Interviewers, Interviewer Training and 
Quality Control
At T1, lay interviewers had at least high school education, a 
health-related profession, and/or were experienced in doing field 
surveys. At T2, lay interviewers were psychology graduates. In 
both assessments, lay interviewers had a two-week formal train-
ing which included basic information on common mental disor-
ders, symptom dimensions in psychosis, and ethical aspects of 
the project, as well as practical training on CIDI interviews. The 
field work was closely monitored by the study team (UK, TB, HE, 
BK, KA). Each interview at T1 and T2 was conducted according to 
a standard procedure, with recording and quality coding (Binbay 
et al. 2011).  If the quality of the interview was considered low, a 
phone call (T1 n= 234; T2 n=156) or a second visit (T1 n= 392; T2 
n= 560) was planned by the study team (Binbay et al. 2011).

Assessments
Both at baseline and at follow-up participants were screened 
using the Composite International Diagnostic Interview (CIDI) 2.1 
(Andrews and Peters 1998). The CIDI is a fully structured inter-
view developed by the World Health Organization (Robins et al. 
1988) and has been used in various surveys around the world 
including Turkey (Cilli and Kaya 2003;Deveci et al. 2007;Alptekin 
et al. 2009). Primarily designed for use in epidemiological studies 
of mental disorders, the CIDI can be used by both clinicians and 
trained lay interviewers. CIDI was found to have excellent in-
ter-rater reliability in general population based samples in almost 
all sections with kappa values ranging from 0.67 to 0.97 (Wittch-
en et al. 1991).

CIDI-based screening of symptoms provides information on 
frequency, duration, help-seeking, severity of symptoms and 
psychosocial impairment. In both assessments of  TürkSch, the 
CIDI assessment included screening sections on alcohol and 
substance-related disorders, depressive and dysthymic disor-
ders, manic and bipolar affective disorders, schizophrenia and 
other psychotic disorders and two final sections with conclud-
ing questions, interviewer observations, and interviewer ratings 
(Binbay et al. 2011).
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Assessment of Mood Episodes
In order to assess depressive and hypo/manic episodes, the 
same case identification procedure was applied at baseline and 
follow-up. For depression (CIDI section E), participants were 
asked if they had experienced an episode lasting at least two 
weeks during which they felt depressed, or had a lack of interest. 
If endorsed, participants were asked if, during this period, they 
had experienced lack of energy, appetite change, sleep prob-
lems, being slow or restless, feelings of worthlessness or guilt, 
decreased self-esteem, trouble thinking or indecisiveness, and 
thoughts of death. For manic and hypomanic episodes (CIDI 
section F), participants were asked whether they had experi-
enced elevated mood or irritability for a period of at least four 
consecutive days either noticed by others or causing problems. If 
this was the case, participants were asked if, during this period, 
they had experienced excessive goal-directed activity, psychomo-
tor agitation, spending sprees, sexual indiscretions, increased 
talkativeness, flight of ideas, loss of normal social inhibitions, 
increased self-esteem or grandiosity, decreased need for sleep, 
and distractibility. For both depressive and manic episodes, the 
final assessment included questions on probable association of 
symptoms with substance use or physical illness, help-seeking 
due to symptoms, the route of help-seeking, clinician diagno-
sis, and treatment history. All responses were re-evaluated by a 
team of clinicians. Depressive episode and hypomanic/manic ep-
isode was coded positive in accordance with the definitions and 
criteria of DSM-IV. Furthermore, any mood episode variable was 
constructed and coded positive if there was either a depressive 
or a hypomanic/manic episode. Time frame was the past year at 
T1 and the last six years at T2 (since baseline).

Assessment of Psychotic Experiences
In order to assess PEs, the same case identification procedure 
was applied both at T1 and T2. PEs were rated using 14 CIDI de-
lusions items (G1, G2, G3, G4, G5, G7, G8, G9, G10, G11, G12, 
G13, G13b and G14) and 5 CIDI hallucinations items (G17, G18, 
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G20, G20C, and G21). All items were rated dichotomously indi-
cating presence or absence. Kappa for agreement between clini-
cians for delusions and hallucinations was found to be 0.85 and 
0.87, respectively (Cooper et al. 1998). 

Rating of PE can be difficult because sometimes individuals can 
be describing a plausible event or a religious or superstitious 
belief that in the CIDI may be rated as a PE. Therefore, the fol-
lowing procedure was followed. First, during the interview, each 
time a participant endorsed a CIDI PE, the participant was asked 
to give an example, which was written down verbatim by the 
interviewer for later review with the mental health clinician on 
the team. All CIDI interviews were reviewed by the study team. 
When it was not clear whether or not the participant had truly 
endorsed a positive PE, the participant was re-contacted by a 
clinician over the telephone to confirm the PE (n= 156). Thus, de-
lusional and hallucinatory experiences were coded positive if the 
team clinician confirmed the PE at review. 

Using CIDI items G25 (duration of the PE: between 1 day and 
6 months or more), G26, G28, G29 and G29A (level of dys-
function), G16 and G23 (told doctor about psychotic beliefs), a 
measure of impairment associated with PEs was defined (Bin-
bay et al. 2012b;Binbay et al. 2012c). In addition, all individu-
als endorsing at least one CIDI psychosis item associated with 
help-seeking or, if there was no help-seeking, occurring with a 
frequency of at least once per week, were re-contacted by the 
study team and invited for a clinical evaluation with the Struc-
tured Clinical Interview for DSM-IV (SCID) by the team psychi-
atrist. Thus, 225 participants at T1 and 263 participants at T2 
were clinically re-interviewed in order to identify participants 
with psychotic disorder.  Using the measure of impairment as-
sociated with PEs and the SCID results, an extended psychosis 
phenotype variable was constructed including 4 categories. The 
psychotic disorder group included all individuals diagnosed with 
any DSM-IV disorder with psychotic features. The clinical PE 
group included individuals who had a CIDI PE leading to any 
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of the 7 CIDI impairment items but who did not have a diag-
nosis of psychotic disorder. The subclinical PE group included 
individuals with a CIDI PE not leading to any distress, impair-
ment or help-seeking. All other individuals were included in 
the ‘no psychosis’ category. The time frame for PEs was lifetime 
at baseline assessment (T1) and the last six years at follow-up 
assessment (T2).

In order to analyse the longitudinal bidirectional associations be-
tween PEs and mood episodes, an independent variable combin-
ing baseline PEs and mood episodes was constructed (baseline 
mental status) (0: no PE, no mood episodes; 1: PE, no mood epi-
sodes 2: no PE, mood episodes; 3: both PE and mood episodes). 
This variable was used in logistic regression models of the di-
chotomous outcome variables “any follow-up PE”, “any follow-up 
mood episodes”, “follow-up depressive episode”, “follow-up hypo-
manic/manic episode”. 

Other Assessments
The baseline and follow-up assessments included a sociodemo-
graphic questionnaire and additional questions to define patterns 
of help-seeking (the route of help-seeking, diagnosis, prescribed 
medication and hospitalization). Educational achievement was 
defined based on last graduated school including five categories 
(University or higher, high school, secondary school, primary 
school, non-graduate). Marital status was recoded into (living 
as) married and non-married (single, divorced or widowed). So-
cioeconomic status was based on profession and recoded into 4 
ordinal categories (1: I and II professional and IIIA non manual 
high employees, 2: IIIB non manual low employee and V and VI 
skilled workers and technicians, 3: IVA, IVB, and IVC owners of 
small businesses, and 4: VIIA and B manual workers) (Goldthorpe 
1987). The status of psychotropic medication use at baseline and 
follow-up was recoded into 4 categories (0: never 1: use at base-
line, no use at follow-up 2: no use at baseline, use at follow-up 3: 
use at both assessments).
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Using questions derived from the Family Interview for Genetic 
Studies (NIMH.Genetics.Initiative 1992), history of mental disor-
ders in the father, mother, siblings, and offspring was assessed. 
Thus, guided by previous works (Mortensen et al. 2010) a family 
history of mental disorders variable was defined and coded as “0” 
no or undefined family history of mental disorders,“1” common 
mental disorder (non-psychotic disorders of depression/anxiety, 
conversion, somatoform etc. in at least one family member), and 
“2” severe mental illness (bipolar disorder/ psychotic disorder/
hospitalization/completed suicide) in at least one family member 
(Binbay et al. 2012c).

Alcohol and cannabis use were assessed using screening ques-
tions on CIDI sections of alcohol and substance-related dis-
orders. Conform previous CIDI-based research (Henquet et al. 
2005;Binbay et al. 2012c) and using information from both T1 

and T2, cannabis use of 5 times or more was defined as expo-
sure status for cannabis. Regular alcohol use was defined as 
use of alcohol at least once a week. Using information from 
both T1 and T2, alcohol use was recoded into three variables: 
“0” never used, “1” non-regular user (history of alcohol use at 
any level but no regular use at follow-up assessment), and “2” 
regular user at follow-up assessment (Ulas et al. 2017). Life 
events were assessed using the List of Threatening Life Events  
(Brugha and Cragg 1990). The events were a serious illness, 
injury or an assault (suffering or happening to a close relative); 
death of a relative or a close friend, divorce, separation, serious 
problems with a relative/ neighbour/ close friend, being dis-
missed from the job, unemployment, major financial problems, 
police/ court appearance. Time frame was the last six years. 
The number of life events was a continuous variable with a 
minimum of 0 and maximum of 12. Childhood adversity be-
tween age 0-5 years and between age 6-15 years were death of 
any parent, divorce of parents and separation from parents for 
at least for 3 months and dichotomized to none or at least one 
(Binbay et al. 2012c). 
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Statistical Analyses
All analyses were conducted using the software package STATA, 
version 13 (StataCorp, 2013). In order to evaluate the possibility 
of bias caused by differential attrition over time, we compared 
the participants at T2 with the individuals who participated at T1 
and not at T2 on sociodemographic characteristics using the chi-
squared tests. Results were presented showing the p values and 
effect size measures (Cramer’s V).

To analyse the longitudinal bidirectional associations between 
PEs and mood episodes (first aim); crude associations were ana-
lysed between PEs at T1 and mood episodes at T2, and vice versa. 
Subsequently, results were adjusted for socio-demographics, 
familial and environmental risk factors. Furthermore, consider-
ing the possible influence on expression of both PEs and mood 
episodes, models additionally included psychotropic medication 
use (reference category: none at T1 or at T2).

Besides the model with the binary PEs variable, we modelled PEs 
as a continuum stratified by the severity (the extended psychosis 
phenotype variable). Using a cross-lagged panel design, polycho-
ric correlations between the extended psychosis phenotype and 
mood episodes at both time points were computed. 

For the second aim, interaction contrast ratios (ICRs) were used 
to test departure from additivity (Knol et al. 2007). Using the 
odds ratios (OR) derived from the previous logistic regression 
models of the dichotomous outcome variables “any follow-up PE” 
and “any follow-up mood episodes”, we calculated ICRs using 
the formula (i.e. ICR =OR both PE and mood episodes - ORPE, no mood episodes – OR 

no PE, mood episodes + 1). Confidence intervals and p-values for ICRs 
were generated using the nlcom procedure in Stata version 13.2 
(StataCorp 2013). 

For the third aim, logistic regression was used to assess the 
associations between risk factors and presence of mood episodes 
and PEs, separately. In all analyses, alpha was set at 0.05.
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Results

Participant 
Characteristics
The average age of the partic-
ipants at T1 was 44.7 years 
(range= 21–71; SD = 13.3). 
Details of the sociodemograph-
ic, clinical and diagnostic 
characteristics of participants 
at T1 and T2 were presented in 
table 1. Attrition was slightly 
higher in males, and the differ-
ence between participants and 
non-participants was below 
the significance level (males: 
non-participants 43.4% male 
vs. participants 40.6%; χ2= 
3.28, df=1, p=0.07, Cramer’s 
V= 0.02). Attrition was high-
er in the younger age group 
(15-29 years: non participants 
39.8% vs. participants 32.0%; 
χ 2= 35.16, df=2, p<0.01, Cra-
mer’s V = 0.09); in non-mar-
ried participants (non-married: 
non-participants 34.2% vs. par-
ticipants 25.0%; χ 2= 40.6,df=1, 
p<0.01, Cramer’s V= 0.10) and 
in participants with higher ed-
ucational achievement (at least 
high school: non-participants 
43.8% vs. participants 39.3%; 
χ2= 8.29, df=1, p=0.004, Cram-
er’s V = 0.04) with small effect 
sizes.

Baseline

n (%)

Follow-up

n (%)

Age Categories

15-30 699 (32.0) 354 (16.2)

31-45 750 (34.3) 844 (38.6)

46-71 736 (33.7) 987 (45.2)

Sex

Male 887 (40.6) 887 (40.6)

Female 1298 (59.4) 1298 (59.4)

Education

Non-Graduate 155 (7.1) 106 (4.9)

Primary School 811 (37.1) 845 (38.7)

Secondary School 360 (16.5) 278 (12.7)

High School 539 (24.7) 499 (22.8)

University or Higher 320 (14.6) 457 (20.9)

Marital Status

Married 1638 (75.0) 1741 (79.7)

Non-married 547 (25.0) 444 (20.3)

Socioeconomic Status

1 466 (21.3) 160 (7.3)

2 585 (26.8) 415 (19.0)

3 352 (16.1) 273 (12.5)

4 782 (35.8) 1337 (61.2)

Contact with a Mental 
Health Service

None 1872 (85.7) 1788 (81.8)

At least once 313 (14.3) 397 (18.2)

Use of psychotropic 
medication

None 1899 (86.9) 1798 (82.3)

At least once 286 (13.1) 387 (17.7)

Extended Psychosis 
Phenotype

No PE 1616 (73.9) 1729 (79.1)

Subclinical PE 334 (15.3) 193 (8.8)

Clinical PE 187 (8.6) 191 (8.7)

Psychotic Disorder 48 (2.2) 72 (3.3)

Mood Episodes

None 1783 (81.6) 1984 (90.8)

Present 402 (18.4) 201 (9.2)

Total 2185 (100) 2185 (100)

Table 1: Sociodemographic and Clinical 
Characteristics of Participants at Baseline and 
Follow-up Assessments
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Sample Psychotic Experience Present at T2 Mood Episode Present at T2

Categories N (%) n (%) OR (CI) n (%) OR (CI)

Age Categories (at T1)

46-65 987 (45.2) 173 (37.9) 1 (ref) 83 (41.3) 1 (ref)

15-45 1198 (54.8) 283 (62.1) 1.5*** (1.2 - 1.8) 118 (58.7) 1.2 (0.9 – 1.6)

Sex

Male 887 (40.6) 192 (42.1) 1 (ref) 53 (26.4) 1 (ref)

Female 1298 (59.4) 264 (57.9) 0.9 (0.7 - 1.1) 148 (73.6) 2.0*** (1.5 – 2.8)

Education

University or Higher 457 (20.9) 67 (14.7) 1 (ref) 34 (16.9) 1 (ref)

High School 499 (22.8) 107 (23.5) 1.6** (1.1 - 2.2) 45 (22.4) 1.2 (0.8 – 2.0)

Secondary School 278 (12.7) 65 (14.2) 1.7** (1.2 – 2.6) 24 (11.9) 1.2 (0.7 – 2.0)

Primary School 845 (38.7) 193 (42.3) 1.7*** (1.3 – 2.3) 89 (44.3) 1.5 (1.0 – 2.2)

Non-Graduate 106 (4.9) 24 (5.3) 1.7* (1.1 – 2.9) 9 (4.5) 1.2 (0.5 – 2.5)

Marital Status

Married 1741 (79.7) 310 (68.0) 1 (ref) 147 (73.1) 1 (ref)

Non-married 444 (20.3) 146 (32.0) 2.3*** (1.8 – 2.8) 54 (26.9) 1.5* (1.1 – 2.1)

Family History Of Mental Disorder

None/Undefined 1789 (81.9) 331 (72.6) 1 (ref) 121 (60.2) 1 (ref)

Common Mental Disorder 336 (15.4) 102 (22.4) 1.9*** (1.5 – 2.5) 68 (33.8) 3.4*** (2.5 – 4.8)

Severe mental Illness 60 (2.7) 23 (5.0) 2.7*** (1.6 – 4.7) 12 (6.0) 3.4*** (1.8 – 6.7)

Alcohol Use

Never used 1090 (49.9) 204 (44.8) 1 (ref) 98 (48.8) 1 (ref)

Non-regular user 723 (33.1) 157 (34.4) 1.2 (0.9 – 1.5) 71 (35.3) 1.1 (0.8 – 1.5)

Regular user 372 (17.0) 95 (20.8) 1.5** (1.3 – 2.0) 32 (15.9) 0.9 (0.6 – 1.4)

Cannabis Use

None 2122 (97.1) 418 (91.7) 1 (ref) 192 (95.5) 1 (ref)

At least five times 63 (2.9) 38 (8.3)
6.2*** (3.7 – 
10.4)

9 (4.5) 1.7 (0.8 – 3.4)

Life Events for the last 6 years

None 482 (22.1) 53 (11.6) 1 (ref) 17 (8.5) 1 (ref)

At least one 1703 (77.9) 403 (88.4) 2.5*** (1.8 – 3.4) 184 (91.5) 3.3*** (2.0 – 5.5)

Childhood Adversity

None 1870 (85.6) 375 (82.2) 1 (ref) 162 (80.6) 1 (ref)

At least one 315 (14.4) 81 (17.8) 1.4* (1.1 – 1.8) 39 (19.4) 1.5* (1.1 – 2.2)

Status of psychotropic medication use

None 1644 (75.2) 244 (53.5) 1 (ref) 30 (14.9) 1 (ref)

T1 (+) T2 (-) 154 (7.1) 28 (6.2) 1.3 (0.8-2.0) 5 (2.5) 1.8 (0.7-4.7)

T1 (-) T2 (+) 255 (11.7) 110 (24.1) 4.4*** (3.3-5.8) 108 (53.7) 39.5 (25.5-61.3)

T1 (+) T2 (+) 132 (6.0) 74 (16.2) 7.3*** (5.1-10.6) 58 (28.9) 42.2 (25.6-69.4)

Mean (SD) Mean (SD) OR (CI) Mean (SD) OR (CI)
Number Of Life Events For The 
Last 6 Years

1.6 (1.5) 2.5 (1.9) 1.6*** (1.5 – 1.7) 2.6 (1.8) 1.5*** (1.4 – 1.6)

Table 2: Differential Effect of Sociodemographic, Familial and Environmental Factors  on Presence of 
Follow-up Mood Episodes and Psychotic Experiences

*p < .05, **p < .01, ***p < .001
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About one-fourth of the sample (n: 578; 26.4%) reported contact 
with a mental health service at least once in their lifetime. Fur-
thermore, 541 participants (24.8%) reported psychotropic medi-
cation use (table 1). About one third of subclinical PEs persisted 
(29.1%) and a small proportion (1.5%) evolved into psychotic 
disorder expression at T2. Of the clinical PEs, a higher proportion 
persisted (51.3%) and evolved into psychotic disorder expression 
(6.9%).

Main effects of socio-demographics, familial 
and environmental risk factors on the 
presence of psychotic experiences and mood 
episodes at follow-up assessments
Non-married marital status, family history of mental disorders 
(both common and severe), childhood adversity and number of 
life events exposed to for the last six years were significantly as-
sociated with both PEs and mood episodes at follow-up. Female 
sex was significantly associated with mood episodes but not with 
PEs. Younger age (≤ 45 years), lower educational achievement 
and alcohol/cannabis use were significantly associated with PEs 
but not with mood episodes. As expected, the status of psycho-
tropic medication use was associated with both follow-up PEs 
and mood episodes (table 2). 

Longitudinal bidirectional associations 
between psychotic experiences and mood 
episodes
In comparison with the reference category of no PE, no mood ep-
isodes, the baseline group of mood episodes in isolation was sig-
nificantly associated with the follow-up PEs. Bidirectionally, the 
baseline category of PE in isolation was significantly associated 
with follow-up mood episodes (table 3). Furthermore, the associ-
ation was significant with both follow-up depressive (unadjusted 
OR: 2.0, 95% confidence interval [CI]: 1.3 to 3.2; adjusted OR: 1.5, 
95% CI: 1.1 to 2.5) and hypomanic/manic episodes (unadjust-
ed OR: 4.8, 95% CI: 1.6 to 14.2; adjusted OR: 3.2, 95% CI: 1.1 to 
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10.1). The baseline category of PE and mood episodes combined 
was the strongest predictors of both follow-up PE and mood 
episodes (Table 3). However, there was no significant evidence 
that baseline PEs combined synergistically (on an additive scale) 
with baseline mood episodes to increase odds of subsequent PEs 
(ICR: 0.3, 95% CI -2.0 to 2.5, p= 0.82) and mood episodes (ICR = 
1.8, 95% CI -1.3 to 4.8, p= 0.26). Finally, the bidirectional asso-
ciations between PEs and mood episodes were attenuated, when 
adjusted for the status of psychotropic medication use (data not 
shown).  

Polychoric correlations between mood episodes and the ex-
tended psychosis phenotype (stratified by severity) at T1 and T2 

were demonstrated in figure 1. The synchronous correlations (r) 
between mood episodes and the extended psychosis phenotype 
were 0.48 at baseline and 0.51 at follow-up. The cross-lagged 
correlations (r) were 0.34 and 0.32. 

Discussion
Findings
In this representative general population-based study, we mainly 
investigated the longitudinal bidirectional associations between 
mood episodes and PEs. Mood episodes were associated with 
subsequent PEs and, bidirectionally, PEs were associated with 

Baseline Mental Statusa Extended Psychosis Phenotype Present at T2 Mood Episode Present at T2

Category n (%) n (%) OR (CI) ORb (CI) N (%) OR (CI) ORb (CI)

PE (-) Mood (-) 1427 (65.3) 168 (36.8) 1 (ref) 1 (ref) 68 (33.8) 1 (ref) 1 (ref)

PE (-) Mood (+) 189 (8.6) 45 (9.9) 2.3*** (1.6-3.4) 1.8** (1.2-2.7) 39 (19.4) 5.2*** (3.4-8.0) 3.4*** (2.2-5.4)

PE (+) Mood (-) 356 (16.3) 143 (31.4) 5.0*** (3.9-6.6) 3.9*** (3.0-
5.2) 33 (16.4) 2.0** (1.3-3.1) 1.6* (1.1-2.4)

PE (+) Mood (+) 213 (9.8) 100 (21.9) 6.6*** (4.8-9.0) 4.3*** (3.1-
6.1) 61 (30.4) 8.0*** (5.5-11.8) 5.1*** (3.4-7.7)

*p < .05, **p < .01, ***P < .001
a PE: Presence of baseline extended psychosis phenotype; Mood: Presence of baseline mood episode
b Adjusted for age, sex, marital status, educational level, family history of mental disorders, childhood 
adversity, number of life events for the last 6 years, alcohol and cannabis use

Table 3: Longitudinal Bidirectional Associations between Extended Psychosis Phenotype and Mood Episodes
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subsequent 
mood episodes 
after accounting 
for other pos-
sible causes. 
Furthermore, in 
comparison with 
either PEs or 
mood episodes 
in isolation, the 
combined group 
had the higher 
odds for both 
subsequent PEs 
and mood epi-
sodes. Howev-
er, no evidence 
was found that 
the latter as-
sociations are 
additive. Therefore, we assume that PEs and mood episodes had 
sub-additive bidirectional associations over the follow-up period. 
The bidirectional associations between PEs and mood episodes 
were attenuated, when adjusted for psychotropic medication 
use. Considering that the decision of either prescribing or using 
a psychotropic medication is likely associated with impairment 
and severity of the psychopathology, adjustment for these can 
be expected to result in attenuation of reciprocal associations of 
mood episodes and PEs, representing an adjustment for the se-
verity driving the association itself. Finally, mood episodes were 
correlated with the severity of the extended psychosis phenotype. 
In light of these results, PEs may be conceptualised as a mark-
er for the severity of affective psychopathology, as argued else-
where (van Os and Reininghaus 2016). Similarly, these results 
are in agreement with reports that affective dysregulation may 
be a marker for dysfunction associated with PE (van Rossum et 

Figure 1: Polychoric correlations between mood episodes and the 
extended psychosis phenotype phenotype
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al. 2011;Wigman et al. 2012;Guloksuz et al. 2015b;van Os and 
Guloksuz 2017).

The cross-lagged correlations between the extended psychosis 
phenotype and mood episodes were reciprocally similar (0.34 
and 0.32), suggesting mutual causal connections between affec-
tive and psychotic domains of psychopathology (Anderson and 
Kida 1982). While some sociodemographic risk factors such as 
non-married marital status were associated with both psychopa-
thology domains, some other factors were associated with only 
one domain. In line with previous epidemiological results (Regier 
et al. 1988;Linscott and van Os 2013), female sex was associ-
ated with mood episodes whereas no significant sex differences 
were found for the extended psychosis phenotype. Conversely, 
younger age (≤ 45 years) was significantly associated with the 
extended psychosis phenotype but not with mood episodes, in 
agreement with previous findings (Regier et al. 1988;Bijl et al. 
1998;van Os et al. 2000b;Verdoux and van Os 2002;van Os et al. 
2009). Furthermore, educational achievement was significantly 
associated with the extended psychosis phenotype, but not with 
mood episodes. Familial risk (both common mental disorders 
and severe mental illness) were associated with both psycho-
pathology domains, in agreement with previous evidence (Bijl 
et al. 1998;van Os et al. 2009;Linscott and van Os 2013). Some 
environmental exposures such as life events over the last six 
years and childhood adversity were associated with both psycho-
pathology domains at follow up. However, alcohol and cannabis 
use were associated with the extended psychosis phenotype, but 
not with mood episodes.

Our results demonstrated substantial synchronous and cross-
lagged correlations between mood episodes and the extended 
psychosis phenotype. There is growing evidence that affective 
and psychotic domains of psychopathology have strong overlap 
in terms of symptom dimensions (van Os et al. 2000a;van Ros-
sum et al. 2011;Reininghaus et al. 2016). Similar to the epide-
miological results, there are grey areas between the boundaries 



of psychotic and affective disorders in the current classification 
systems (Kelleher and Cannon 2014). A transdiagnostic approach 
based on the dimensional scores of both psychotic and affective do-
mains  (i.e. positive, negative, disorganisation, manic, depressive) 
may be useful to represent common ‘psycho-affective’ psychopa-
thology more accurately (van Os and Reininghaus 2016). Such an 
approach might be effective to determine the place of psychopathol-
ogy in the psychosis spectrum (i.e. affective/non-affective; clinical/
subclinical) (van Os and Reininghaus 2016). Keeping in mind the 
proposed sub-additive bidirectional associations between the psy-
chotic and affective dimensions, future research on the reciprocal 
influences of these dimensions, and the underlying factors moder-
ating these, might provide a useful framework for the clinical delin-
eation of the spectrum of affective and psychotic psychopathology.

Methodological Issues
As far as we are aware, this is the first longitudinal study in a 
large community-based population that examines the bidirectional 
associations between PEs and mood episodes controlling for com-
mon risk factors. The longitudinal design enabled us to measure 
non-lifetime clinical features which were subject to change in time. 
Furthermore, adjustment addressed some other causes of psycho-
pathology, like socio-demographic features, familial risk, alcohol 
and substance use, and adverse life events. 

In spite of the strengths, the results need to be considered in the 
light of the following limitations. First, as with most longitudinal 
studies, our initial sample size was reduced because of the attri-
tion. The comparison of baseline characteristics between non-par-
ticipants and participants showed that attrition was higher in 
younger, non-married and higher-educated individuals. However, 
differences between participants and non-participants were quite 
small (Cramer’s V ≤ 0.1). In addition, associations between PEs and 
mood episodes would only be confounded by non-response if this 
was differential with regard to the two dimensions in the associa-
tion, and this is unlikely. However, results of the study should be 
interpreted in the light of a degree of underlying selective drop-out. 



Second, despite the quality checks of the interviews using a stan-
dard procedure for formal consistency, appropriate recording and 
coding which was described above and in more detail elsewhere 
(Binbay et al. 2011), the assessment of PEs and mood episodes 
in the general population inevitably is associated with a degree of 
misclassification (false positives and false negatives) (Linscott and 
van Os 2010). However, there is little reason to assume that mis-
classification was differential with regard to PEs on the one hand 
and mood episodes on the other. Therefore, it is unlikely that find-
ings are biased. Third, while clinical re-interviews were conducted 
to identify participants with psychotic disorders, the definitions of 
depressive and manic/hypomanic episodes were based on the CIDI 
results. Fourth, we only considered positive dimensions of PEs. 
However, negative and disorganized dimensions were also found 
to be predictive of later psychopathology (van Os and Reininghaus 
2016). Thus, these results cannot be generalized to negative and 
disorganised dimensions.

Sensitivity analyses in younger age group
It is well-known that the incidence of psychosis is higher in young-
er age groups (Regier et al. 1988;Kirkbride et al. 2006) and may be 
of different origin than psychotic syndromes observed in older age 
groups. Thus, the associations studied in the present paper may 
be different in the youngest age group with the highest incidence. A 
sensitivity analysis was performed including participants aged 45 
years or younger. Correlations were similar or a little stronger in 
this age group. The synchronous correlations (r) between mood epi-
sodes and the extended psychosis phenotype were 0.53 at baseline 
and 0.58 at follow-up. The cross-lagged correlations (r) were 0.34 
and 0.36. 
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Abstract
Background: Psychotic experiences (PE) may predict a range of 
common, non-psychotic disorders as well as psychotic disorders. 
In this representative, general population-based cohort study, 
both psychotic and non-psychotic disorder outcomes of PE were 
analysed, as were potential moderators.

Methods: Addresses were contacted in a multistage clustered 
probability sampling frame covering 11 districts and 302 neigh-
bourhoods at baseline (n=4011). Participants were interviewed 
with the Composite International Diagnostic Interview (CIDI) both 
at baseline and at 6 year follow-up. Participants with PE at base-
line were clinically re-interviewed with the SCID-I at follow-up. 
The role of socio-demographics, characteristics of PE, co-occur-
rence of mood disorders and family history of mental disorders 
were tested in the association between baseline PE and follow-up 
diagnosis.

Results: In the participants with baseline PE, the psychotic 
disorder diagnosis rate at follow up was 7.0% - much lower than 
the rates of DSM-IV mood disorders without psychotic features 
(42.8%) and other non-psychotic disorders (24.1%). Within the 
group with baseline PE, female sex, lower socioeconomic sta-
tus, co-occurrence of mood disorders, family history of a men-
tal disorder and persistence of PE predicted any follow-up DSM 
diagnosis. Furthermore, onset of psychotic versus non-psychotic 
disorder was predicted by younger age (15-30 years), co-presence 
of delusional and hallucinatory PE and family history of severe 
mental illness.

Conclusion: The outcome of PE appears to be a consequence of 
baseline severity of multidimensional psychopathology and famil-
ial risk. It may be useful to consider PE as a risk indicator that 
has trans-diagnostic value.
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Introduction
Previous research has demonstrated that expression of the 
psychosis phenotype extends from subclinical psychotic ex-
periences (PE) to clinical psychotic disorders (van Os et al. 
2009;Linscott and van Os 2013;Fonseca Pedrero and Debbane 
2017). Furthermore, individuals who report PE have elevated 
risk for later psychotic disorders in comparison with those 
who do not (Poulton et al. 2000;Hanssen et al. 2005;Domin-
guez et al. 2011;Werbeloff et al. 2012;Zammit et al. 2013). 
However, most PE are self-limiting and the predictive value 
of PE for subsequent psychotic disorders is typically low at 
less than 1% per year in previous community-based studies 
(Hanssen et al. 2005;Kaymaz et al. 2012;Linscott and van 
Os 2013;Zammit et al. 2013). Transition rates are higher 
in clinical studies of individuals with affective disorder and 
substance use disorders with a degree of psychosis admix-
ture, considered at ultra-high risk (UHR) (Fusar-Poli et al. 
2012;Schmidt et al. 2015;Schultze-Lutter et al. 2015;Fu-
sar-Poli and Schultze-Lutter 2016). However, these were con-
ducted in help-seeking samples and generating risk-enrich-
ment, making it difficult to compare results to longitudinal 
studies of PE in the general population (van Os and Guloksuz 
2017).

PE were associated with increased risk of later non-psychotic 
disorders as well as psychotic disorders among different age 
groups (McGrath et al. 2016). First, studies assessing outcomes 
of PE in adolescents found associations with later depression, 
suicide attempts, substance use disorders and PTSD (Dhoss-
che et al. 2002;De Loore et al. 2011;Fisher et al. 2013;Sullivan 
et al. 2014;Zavos et al. 2016). Second, PE at age 19/20 years 
predicted dysthymia, bipolar disorder, social phobia, and ob-
sessive–compulsive disorder by age 49/50 years (Rossler et al. 
2011). Finally, PE were related to increased risk of later service 
use (Bhavsar et al. 2017) and  hospitalization for non-psychotic 
disorders (Werbeloff et al. 2012). 
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Definitions of PE and type of screening instruments used varied 
across studies (Kelleher et al. 2011), contributing to the het-
erogeneity of results in this area. Definitions of PE were mainly 
based on attenuated forms of delusional thinking and hallu-
cinatory perceptions (van Os et al. 2009;Linscott and van Os 
2013;Fonseca Pedrero and Debbane 2017), similar to those used 
in the current paper. However, negative, disorganization and 
affective dimensions were identified in addition to the positive 
dimension (van Os and Reininghaus 2016). It was suggested 
that positive and negative dimensions of PE might be associated 
with emergence of different types of psychopathology (Debbane 
et al. 2015).Moreover, many factors such as comorbid non-psy-
chotic symptoms (Yung et al. 2003;Hanssen et al. 2005;Perlis et 
al. 2011;van Rossum et al. 2011;Kelleher et al. 2012;Wigman et 
al. 2012;Smeets et al. 2013;Falkenberg et al. 2015;Guloksuz et 
al. 2015;Honings et al. 2016;Salokangas et al. 2016), persistence  
(Poulton et al. 2000;Yung et al. 2003;Dominguez et al. 2011;Nel-
son et al. 2013), cognitive impairment (Shah et al. 2012;Carri-
on et al. 2013;Kelleher et al. 2015), familial risk (Cannon et al. 
2008;Shah et al. 2012;Smeets et al. 2015) and environmental 
exposures (Cougnard et al. 2007;Cannon et al. 2008;Collip et 
al. 2008;Dragt et al. 2011;Smeets et al. 2013;Guloksuz et al. 
2015;Smeets et al. 2015;van Dam et al. 2015) were shown to im-
pact on outcome of PE (Fonseca Pedrero and Debbane 2017).

The above studies demonstrate that PE indexes risk for a 
variety of common mental disorders as well as psychotic dis-
order.  However, this research has some limitations. Diagno-
ses at follow-up, with one notable exception (Werbeloff et al. 
2012), were mostly based on lay-interviewer assessments and 
re-interviews were not performed by clinicians. Furthermore, 
research on follow-up DSM diagnoses in community-based 
populations with baseline PE, and the role of baseline differ-
ences thereof, remains limited.

The aims of this paper were to analyse, over a 6 year period, in a 
general population sample,
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i) The follow-up diagnostic status of participants with base-
line PE, 

ii) To explore the role of socio-demographics, characteristics 
of PE, co-occurrence of mood disorders and family history 
of mental disorders in the association between baseline PE 
and presence of any follow-up DSM diagnosis.

iii) To explore the role of the same factors in discriminating 
between the outcome of psychotic and non-psychotic out-
come in those with baseline PE.

Methods
Sample and Study Design
Data came from the TürkSch (Izmir Mental Health Survey for 
Gene-Environment Interaction in Psychosis) study which collect-
ed longitudinal data on the prevalence, incidence, risk factors, 
comorbidity, and course of mental disorders in a random, repre-
sentative community-based sample covering a time frame of ap-
proximately 6 years(Binbay et al. 2011;Binbay et al. 2012a;Bin-
bay et al. 2012b). The sample of the baseline assessment (T1) 
was randomly selected from the wider Izmir metropolitan area 
using a multistage sampling procedure, stratified by urbanicity 
covering 11 districts and 302 neighbourhoods. The households 
were visited in person by trained lay interviewers between 2007 
and 2009. One household member aged between 15 and 64 
years was randomly selected using the Kish within-household 
sampling method (Kish 1949). A total of 4011 participants were 
interviewed with the Composite International Diagnostic Inter-
view (CIDI) (Andrews and Peters 1998). Of those 4011 partici-
pants, 406 (10.1%) endorsed a PE either with a duration of at 
least “1 week” or with a frequency of at least “sometimes” or 
associated with help-seeking/ interference with functioning or 
enjoying relationships (Binbay et al. 2012b). Those 406 partici-
pants were re-contacted  and the Structured Clinical Interviews 
for DSM-IV (SCID) (Spitzer et al. 1992) were conducted (Binbay 
et al. 2012b). Of the 406 participants, 99 were diagnosed with 
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a DSM-IV disorder with psychotic features (baseline psychotic 
disorder- PD group), and thus excluded from the sample of the 
current analysis. The remaining participants (baseline PE group, 
n=307) were included in the current analyses (Fig. 1). Full de-
tails on the Izmir metropolitan area, sampling, representative-
ness, instruments and procedures of T1 have been published 
previously (Binbay et al. 2011). 

At follow-up assessment (T2), addresses of all T1 participants 
were re-visited in person by trained lay interviewers 6 years 
after the baseline assessments (years 2013-2015). Attempts 
were made to reduce the number of non-respondents from the 
baseline sample (Binbay et al. 2011). 187 of the 307 individu-
als within the baseline PE group were successfully interviewed 
with CIDI (response rate: 60.9%; sample and results of the 
visits were presented in Fig. 1). All of these 187 participants 
were re-interviewed with SCID by the team psychiatrist (122 
interviews at the hospital and 65 at the participants’ resi-
dence). Both assessments of TürkSch study were approved by 
the Ege University ethics committee and participants provided 
written informed consent.

Figure 1: General design and T2 outcome of participants with psychosis endorsement at T1.
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Interviewers and Quality Control
At T1, lay interviewers had at least high school education, a 
health-related profession, and/or were experienced in doing field 
surveys. At T2, lay interviewers were psychology graduates. At 
T2, both the lay interviewers and the psychiatrist who conducted 
the SCID interviews (UK) had not participated in T1, and thus 
were blind to baseline results. At both assessments, lay inter-
viewers had a two-week formal training. Each CIDI interview was 
conducted according to a standard procedure, with recording 
and quality coding (Binbay et al. 2011).When the quality of the 
interview was considered low or if any missing value was pres-
ent, a second visit was planned by a different lay-interviewer (n= 
65). The missing values still present after the second visit (n= 18) 
were assessed by the psychiatrist following the clinical interview. 
The inter-rater reliability of the CIDI psychosis section had a 
kappa value of 0.45 at T1 (Binbay et al. 2011) and 0.67 at T2. 

Assessments
Composite International Diagnostic 
Interview (CIDI)
The CIDI is a fully structured interview developed by the World 
Health Organization (Robins et al. 1988). The CIDI can be used 
by both clinicians and trained lay interviewers. CIDI was found 
to be appropriate for use in different countries and cultures (Wit-
tchen 1994) and was used in various epidemiological surveys 
around the world including Turkey (Cilli and Kaya 2003;Deveci 
et al. 2007;Alptekin et al. 2009).The reliability and validity func-
tions of the Turkish version of the CIDI were studied as part of 
an international study (Rezaki et al. 1995). The CIDI was found 
to have excellent inter-rater reliability in almost all sections with 
kappa values ranging from 0.67 to 0.97 (Wittchen et al. 1991). In 
particular, kappa for agreement between clinicians for delusions 
and hallucinations was found to be 0.85 and 0.87, respectively. 
Furthermore, the sensitivity of the CIDI was found to be higher 
than its specificity for both delusions (0.93 vs. 0.55) and halluci-
nations (0.86 vs. 0.50) (Cooper et al. 1998).
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Assessment of Psychotic Experiences
PE were rated using 14 CIDI delusions items (G1, G2, G3, G4, 
G5, G7, G8, G9, G10, G11, G12, G13, G13b and G14) and 5 CIDI 
hallucinations items (G17, G18, G20, G20C, and G21). All items 
were rated dichotomously indicating presence or absence. The 
time frame for PE was lifetime at T0 and the last six years at T1. 

The rating of PE can be difficult because sometimes individuals 
can be describing a plausible event that in the CIDI may be rat-
ed as a psychotic experience. Therefore, the following procedures 
were followed. First, during the interview, each time a partici-
pant endorsed a CIDI psychotic experience, the participant was 
asked to give an example, which was written down verbatim by 
the interviewer for later review with the team psychiatrist and/
or senior psychologist. When it was not clear whether or not the 
participant had truly endorsed a positive psychotic experience, 
the participant was re-contacted by the team psychiatrist over 
the telephone to confirm the experience. 

Persistence of PE was recoded into transient or persistent accord-
ing to presence at follow-up assessment. Co-presence of delu-
sional and hallucinatory PE was recoded into a dummy variable: 
0=delusional or hallucinatory 1=combined delusional and halluci-
natory

Assessment of Baseline (T1) Mood Disorders
In order to evaluate the presence of any mood disorder at base-
line assessment, a binary variable was constructed and coded 
positive if there was either a CIDI depressive or a hypomanic/
manic episode, as described below.

For depression, participants were asked if they had experienced 
an episode lasting at least two weeks during which they felt 
depressed, or had a lack of interest. Depressive symptoms were 
only rated if any of the core items (depressed mood and loss of 
interest) were endorsed as having been present for 2 weeks. If 
endorsed, participants were asked if, during this period, they had 
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experienced lack of energy, appetite change, sleep problems, be-
ing slow or restless, feelings of worthlessness or guilt, decreased 
self-esteem, trouble thinking or indecisiveness, and thoughts of 
death. For a manic/hypomanic episode, participants were asked 
whether they had experienced elevated mood or irritability for a 
period of at least 4 consecutive days either noticed by others or 
causing problems. If this was the case, participants were asked if, 
during this period, they had experienced excessive goal-directed 
activity, psychomotor agitation, spending sprees, sexual indis-
cretions, increased talkativeness, flight of ideas, loss of normal 
social inhibitions, increased self-esteem or grandiosity, decreased 
need for sleep, and distractibility. For both depressive and manic 
symptoms, association with substance use or physical conditions; 
help-seeking, clinician diagnosis and treatment history were 
assessed. Depressive and hypomanic/manic episode was coded 
positive in accordance with the definitions and criteria of DSM-IV. 
Time frame for baseline mood disorders was the past year.

Other Assessments
The baseline and follow-up assessments included a sociodemo-
graphic questionnaire in order to determine various risk factors 
and background characteristics. In guidance of the previous liter-
ature revealing that onset of psychotic disorders occurs usually in 
late adolescence and progresses over time (Fusar-Poli et al. 2014), 
age (in years in 2008) was recoded into 15-30 and >30. Level of 
education was defined in regard to last graduated school. Socio-
economic status (SES proxy) was based on the profession of the 
participant (if the participant had no profession, father/husband’s 
profession was used instead) and recoded into 3 ordinal catego-
ries: 1=Professional and non-manual employees, 2=Owners of 
small businesses, 3=Manual workers (Goldthorpe 1987).

Using questions derived from the Family Interview for Genetic 
Studies (NIMH 1992), history of mental disorders in the father, 
mother, siblings, and offspring was assessed. Thus, a ‘family his-
tory of mental disorders’ variable was defined and coded guided by 
previous literature (Mortensen et al. 2010): 0=No or undefined fami-
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ly history of mental disorders; 1=Common mental disorder (depres-
sion/anxiety disorders) in at least one family member but no severe 
mental illness; 2=Severe mental illness (bipolar disorder/ psychotic 
disorder/hospitalization/completed suicide) in at least one family 
member (Binbay et al. 2012b).

Alcohol and cannabis use were assessed using screening ques-
tions on CIDI alcohol and substance-related disorders sections. 
Conform previous CIDI-based research, cannabis use of 5 times 
or more was defined as exposure status for cannabis. Regular 
alcohol use was defined as use of alcohol at least once a week. 
Using information from both T1 and T2, alcohol use was recoded 
into 3 variables: 0=Never used; 1=History of alcohol use at any 
level but no regular use at follow-up assessment; 2=Regular al-
cohol use at follow-up assessment.

Life events were assessed at follow-up using the List of Threat-
ening Life Events Questionnaire (Brugha and Cragg 1990). Time 
frame was the last six years. The number of life events was a 
continuous variable with a minimum of 0 and maximum of 12. 

Dependent Variable
The main outcome of the study was follow-up diagnosis of partici-
pants based on the SCID-I. Guided by previous research (Kessler et 
al. 2005), standardized diagnostic hierarchy rules among the disor-
ders were applied when there was more than one diagnosis.  Fol-
low-up diagnostic outcomes were also categorised into two groups 
according to the psychotic features: the psychotic disorder (PD) 
group included participants who had any DSM-IV diagnosis with 
clinical psychotic features (including schizophrenia and other psy-
chotic disorders; mood disorders with psychotic features; psychotic 
disorder due to general medical condition; substance-induced psy-
chotic disorder). The non-psychotic disorders group included par-
ticipants who had any DSM-IV disorder without psychotic features 
(e.g. mood disorders without psychotic features, anxiety disorders, 
somatoform disorders, substance use disorders, impulse control 
disorders, dementia, primary insomnia).
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Statistical Analyses
All analyses were conducted using the software package STATA, 
version 13.1. First, we performed the analysis to explore the role 
of factors in the association between baseline PE and presence 
of any DSM diagnoses at follow-up. In these analyses, logistic re-
gression was used with the dependent variable any/no follow-up 
DSM-IV diagnosis.

Participated at Follow-up (n:187) 
n (%)

Lost to Follow-up (n:120) 
n (%) χ² Df p Cramer’s V

Age Categories (Year 2008)

>30 113 (60.4) 63 (52.5)
1.88 1 0.2 0.08

15-30 74 (39.6) 57 (47.5)

Sex

Female 129 (31.0) 45 (37.5)
1.38 1 0.2 0.07

Male 58 (69.0) 75 (62.5)

Education

Higher 51 (27.3) 42 (35.6)
2.36 1 0.1 0.09

Lower 136 (72.7) 78 (64.4)

Marital Status

Married 122 (65.2) 70 (57.6)
1.78 1 0.2 0.08

Non-married 65 (34.8) 50 (42.4)

SES Proxy

Professional 52 (27.8) 38 (32.2)

1.52 2 0.5 0.07Owner of Small Business 28 (15.0) 21 (17.8)

Manuel Workers 107 (57.2) 61 (50.0)

Ethnicity

Turkish 149 (79.7) 100 (83.3)
0.64 1 0.4 0.04

Non-Turkish 38 (20.3) 20 (16.7)

Contact with a Mental 
Health Service

None 138 (73.8) 90 (75.0)
0.05 1 0.8 0.01

At least once 49 (26.2) 30 (25.0)

Comorbid Mood Disorder

None 89 (47.6) 60 (50)
0.17 1 0.7 0.02

Present 98 (52.4) 60 (50)

Co-presence of Delusional 
and Hallucinatory PE

Delusional or Hallucinatory 104 (55.6) 62 (51.7)
0.46 1 0.5 0.04Combined Delusional & 

Hallucinatory 83 (44.4) 58 (48.3)

Cannabis Use

None 177 (94.6) 110 (91.7)
1.07 1 0.3 0.06

Yes 10 (5.4) 10 (8.3)

Table 1: Baseline characteristics and comparison of those participated with lost to follow-up
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We explored the role of factors in developing a psychotic disorder 
in comparison with non-psychotic disorder. Participants with a 
follow-up DSM diagnosis were included, logistic regression was 
performed with the dependent variable psychotic versus non-psy-
chotic follow-up DSM-IV disorder. Associations were presented 
both without adjustment and also adjusted for other variables 
such as socio-demographic factors (age, sex, SES proxy and 
marital status), presence of baseline mood disorder, family histo-
ry of mental disorders, alcohol/cannabis use and number of life 
events. Multicollinearity was assessed using correlation matrix 
and variance inflation factor (VIF).

Results
Participant Characteristics
Detailed characteristics of the sample were depicted in table 1. 
There were no large or significant differences between participants 
and non-participants at follow-up according to socio-demograph-
ic and clinical characteristics (table 1). Sixty-seven participants 
(35.8%) reported use of psychotropic medication and thirteen 
(7.0%) reported antipsychotic use.

Follow-up DSM Outcomes of Participants with 
Baseline Psychotic Experiences
Of the participants with baseline PE (n=187), 7.0% (n=13) 
transitioned to psychotic disorder at follow-up (6 with DSM-
IV schizophrenia and related disorder; 7 with DSM-IV mood 
disorders with psychotic features; Table 1). Of non-transi-
tioned participants (n=174); 70.7% (n=123) had at least one 
DSM-IV diagnosis at follow-up (46.0% DSM-IV mood disorder 
without psychotic features, 24.7% other non-psychotic DSM-
IV disorder). Details of the follow-up DSM diagnoses are 
presented in table 2.
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Factors associated with presence of any 
follow-up DSM diagnosis in participants with 
baseline PE
Of participants with baseline PE (n=187), 72.7% (n=136) had 
a DSM-IV diagnosis (psychotic or non-psychotic) at follow-up. 
Female sex, co-occurrence of mood disorders and persistence 
of PE predicted any follow-up DSM diagnosis outcome. Family 
history of any mental disorder was also associated with pres-
ence of follow-up DSM diagnosis although this association 
was attenuated on inclusion of other factors (Table 3).

Diagnostic Category Cases (n) %

Schizophrenia and Related Disorders 6 3.2

Schizophrenia 3 1.7

Schizoaffective Disorder 1 0.5

Substance-Induced Psychotic Disorder 1 0.5

Psychotic Disorder Due to General Medical 
Conditions 1 0.5

Mood Disorders 87 46.5

Bipolar Disorder with Psychotic Features 5 2.7

Bipolar Disorder without Psychotic Features 9 4.8

Major Depressive Dis. with Psychotic Features 2 1.1

Major Depressive Dis. without Psychotic 
Features 68 36.3

Dysthymic Disorder 3 1.6

Anxiety Disorders 26 13.9

Generalized Anxiety Disorder 18 9.6

Obsessive-Compulsive Disorder 3 1.6

Panic Disorder 3 1.6

Posttraumatic Stress Disorder 2 1.1

Other Non-Psychotic Disorders 17 9.1

Somatoform Disorders 8 4.3

Substance-Related Disorders 6 3.2

Dementia 1 0.5

Impulse Control Disorder Not Otherwise 
Specified 1 0.5

Primary Insomnia 1 0.5

No diagnosis 51 27.3

Total 187 100

Table 2: DSM-IV diagnoses at 6-year follow-up in respondents with baseline PE
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Table 3: Factors associated with any DSM diagnosis at 6-year follow-up in respondents with baseline PE

Variables
Presence of Any Follow-up DSM 

Diagnosis
Presence of Any Follow-up DSM 

Diagnosis Adjusted a

Prevalence Logistic Regression Logistic Regression

N % N % OR 95% CI p OR 95%CI P Mean 
VIF

Sociodemographic Variables

Age Categories (Year 2008)

>30 113 60.4 83 73.4 Ref - - Ref - -

15-30 74 39.6 53 71.6 0.9 0.5-1.7 0.8 0.6 0.3-1.3 0.2 1.77

Sex

Male 58 31.0 38 65.5 Ref - - Ref - -

Female 129 69.0 98 76.0 1.7 0.8-3.3 0.1 3.1 1.2-7.8 <0.05 2.25

Education

Higher 70 37.4 51 72.8 Ref - - Ref - -

Lower 117 62.6 85 72.6 0.9 0.5-1.9 0.9 1.3 0.6-3.0 0.5 2.52

Marital Status

Married 125 66.8 87 69.6 Ref - - Ref - -

Non-married 62 33.2 49 79.0 1.6 0.8-3.4 0.2 1.1 0.4-2.7 0.9 2.25

Baseline Psychopathology

Comorbid Mood 
Disorder

None 89 47.6 52 58.4 Ref - - Ref - -

Present 98 52.4 84 85.7 4.3 2.1-8.6 <0.001 4.7 2.1-10 <0.001 2.25

Co-presence of 
Delusional and 

Hallucinatory PE

Delusional or 
Hallucinatory 104 55.6 70 67.3 Ref - - Ref - -

Combined Delusional 
&Hallucinatory 83 44.4 66 79.5 1.9 0.9-3.7 0.06 1.9 0.9-4.2 0.1 2.24

Persistence of PE

Transient PE 91 48.7 53 58.2 Ref - - Ref - -

Persistent PE 96 51.3 83 86.5 4.6 2.2-9.4 <0.001 5.2 2.2-12 <0.001 2.28

Family History

Disorder in 1 family 
member

No or undefined 137 73.3 94 68.6 Ref - - Ref - -

A defined mental 
disorder 50 27.7 42 84.0 2.4 1.1-5.5 <0.05 2.1 0.8-5.3 0.1 2.37

Type of family history

No or undefined 137 73.3 94 68.6 Ref - - Ref - -

Common mental 
disorders 37 19.8 30 81.1 1.9 0.8-4.8 0.1 1.9 0.7-5.3 0.2

2.25
Severe mental illness 13 6.9 12 92.3 5.5 0.7-

43.5 0.1 2.9 0.3-25.8 0.3

Baseline PE group 187 100 136 72.7 - - - - - - -

a Adjusted for age, gender, marital status, SES proxy, presence of baseline mood disorder, family history 
of mental disorders, alcohol use, cannabis use and number of life events
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Factors associated with developing a 
psychotic disorder in comparison with non-
psychotic disorder
Of the participants with any DSM diagnosis at follow-up (n=136), 
9.6% (n=13) had a psychotic disorder. Participants in the age 
range of adolescence or early adulthood (15-30 years old) had 
more risk to develop a psychotic disorder in comparison with 
older participants. Furthermore, participants with combined 
delusional and hallucinatory PE at baseline were more likely to 
develop a psychotic disorder than participants with only delu-
sional or hallucinatory PE. However these latter associations 
were attenuated when adjusted for other factors. Family history 
of severe mental illness was significantly associated with devel-
oping a psychotic disorder in comparison with non-psychotic 
disorder (Table 4). Tests indicated that no significant multicol-
linearity was present (Table 3 and 4).

Discussion
Follow-up DSM-IV Diagnoses in Participants 
with Baseline Psychotic Experiences
The six-year transition to PD rate in this study of 7.0% (i.e. 
around 1% per year) is consistent with the previous commu-
nity-based findings (Kaymaz et al. 2012;Linscott and van Os 
2013). 70.7% of non-transitioned participants with baseline PE 
had a DSM-IV diagnosis at follow-up. Forty-six percent of the 
non-transitioned participants had a mood disorder. Although 
any comparison with the UHR literature is problematic, as men-
tioned earlier, this proportion is similar to a recent UHR study 
showing that 68.1% of non-transitioned high-risk participants 
met criteria for at least one disorder and 48.7% met criteria for a 
mood disorder (Lin et al. 2015). The prevalence of non-psychotic 
disorders in participants with baseline PE was higher than the 
estimates of these disorders in the general population (Topuzo-
glu et al. 2015). Furthermore, the follow-up psychotic disorder 
rate was much lower than the rate of non-psychotic disorders. 
These findings are in line with previous evidence linking PE with 
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Table 4: Factors associated with developing a psychotic DSM disorder versus a non-psychotic DSM 
disorder at 6-year follow-up in respondents with baseline PE

Psychotic Disorder Outcome Psychotic Disorder Outcome Adjusted a

Incidence Logistic Regression Logistic Regression

N % N % OR 95% CI p OR 95%CI p Mean 
VIF

Socio-demographics

Age Categories (2008)

>30 83 61.0 4 4.8 Ref - - Ref - -

15-30 53 39.0 9 17.0 4.0 1.2-13.9 <0.05 3.3 0.7-16.0 0.1 1.94

Sex

Male 38 27.9 4 10.5 Ref - - Ref - -

Female 98 72.1 9 9.2 0.8 0.2-3.0 0.8 4.1 0.6-29.2 0.2 2.48

Education

Higher 51 37.5 4 7.8 Ref - - Ref - -

Lower 85 62.5 9 10.6 1.4 0.4-4.8 0.6 2.2 0.4-13.8 0.4 2.80

Marital Status

Married 87 64.0 6 6.9 Ref - - Ref - -

Non-married 49 36.0 7 14.3 2.2 0.7-7.1 0.2 0.8 0.1-4.5 0.8 2.48

Baseline Psychopathology

Comorbid Mood Disorder

None 52 38.2 6 11.5 Ref - - Ref - -

Present 84 61.8 7 8.3 0.7 0.2-2.2 0.5 0.5 0.1-2.1 0.3 2.48

Co-presence of Delusional 
and Hallucinatory PE

Delusional or 
Hallucinatory 70 51.5 3 4.3 Ref - - Ref - -

Combined Delusional 
&Hallucinatory 66 48.5 10 15.2 4.0 1.1-15.2 <0.05 3.2 0.6-16.5 0.2 2.47

Family History

Disorder in one family 
member

No or undefined 94 69.1 6 6.4 Ref - - Ref - -

A defined mental disorder 42 30.9 7 16.7 2.9 0.9-9.3 0.06 3.1 0.8-12.6 0.1 2.62

Type of Family History

No or undefined 94 69.1 6 6.4 Ref - - Ref - -

Common mental disorders 30 22.1 4 13.3 2.2 0.6-8.6 0.2 2.0 0.4-10.2 0.4
2.48

Severe mental illness 12 8.8 3 25.0 4.9 1.1-22.9 <0.05 7.4 1.1-50.0 <0.05

Baseline PE group with 
any diagnoses at follow-up 136 100 13 9.6 - - - - - - -

a Adjusted for age, gender, marital status, SES proxy, presence of baseline mood disorder, family history 
of mental disorders, alcohol use, cannabis use and number of life events.

increased risk of later non-psychotic psychopathology (Chapman 
et al. 1994;Dhossche et al. 2002;Addington et al. 2011;De Loore 
et al. 2011;Rossler et al. 2011;Kaymaz et al. 2012;Werbeloff et 
al. 2012;Kelleher et al. 2014;Sullivan et al. 2014;McGrath et al. 
2016;Bhavsar et al. 2017). Majority of individuals with PE in the 
general population does not develop a psychotic disorder but 
still need care for non-psychotic disorders. Outcome of PE over 
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follow-up in the general population appears to take the form 
of a wide range of mental disorders including bipolar disorder, 
depression, anxiety disorder, somatoform disorder and impulse 
control disorder as well as psychotic disorders. It may be useful 
to consider PE as a risk indicator that has trans-diagnostic value 
(van Os and Reininghaus 2016).

Factors Associated with the Follow-up 
Outcomes of Baseline Psychotic Experiences
The follow-up outcome of baseline PE may be usefully divided 
into three types (i) no clinical disorder; (ii) non-psychotic dis-
order (trans-diagnostic phenotype) and (iii) psychotic disorder 
(psychotic outcome). In addition, a range of moderators may be 
relevant.

Participants in the adolescent or early adulthood age range had a 
similar risk of developing a follow-up DSM disorder as older par-
ticipants. However, they were more likely to a psychotic disorder 
outcome of baseline PE than older participants. This finding is in 
line with previous studies showing associations between younger 
age and different levels of the extended psychosis phenotype (van 
Os et al. 2000;Verdoux and van Os 2002;van Os et al. 2009). De-
velopmental maturation of the frontal cortex and synaptic prun-
ing accelerate during adolescence (Fatemi and Folsom 2009).The 
normal neurobiology of the adolescent and early adult human 
brain may have a unique sensitivity for manifesting psychosis 
in comparison with older individuals (Hyde et al. 1992;Paus et 
al. 2008). However, as psychotic disorders often emerge around 
the third decade, it should be kept in mind that in excluding the 
baseline ‘psychosis caseness’ the age-of-onset curve in the re-
maining sample may have been shifted to the right, resulting in 
relatively low rates. Therefore, this particular factor might have 
impacted on the analysis of the effect of age.

Women had a greater risk to develop a follow-up DSM disorder 
than men, adjusting for other variables. This finding is in line 
with a recent study, albeit in a help-seeking sample, reporting 
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higher rates of persistent or recurrent non-psychotic disorder in 
women in a follow-up of a UHR sample (Lin et al. 2015). How-
ever, no significant differences between the sexes were found 
in risk of developing a psychotic disorder in comparison with 
non-psychotic disorder. A male excess in psychotic disorder is 
seen with narrow definitions, whereas broader definitions show a 
female excess (Castle et al. 1993). Our psychotic disorder out-
come variable (including both non-affective and affective psy-
chosis) thus may explain why no significant sex difference was 
found. Participants displaying both delusional and hallucinatory 
PE at baseline were more prone to psychotic disorder outcome 
of PE in comparison with participants having only delusional or 
hallucinatory PE. It has been shown that more severe genetic 
and environmental risk may underlie the co-presence of delu-
sional and hallucinatory PE at baseline (Smeets et al. 2013), 
which the current result may predict poorer transition out-
comes. The fact that the association between baseline co-pres-
ence of delusional and hallucinatory experiences and psychotic 
outcome was weakened after adjustment for other causes con-
firms the hypothesis that co-presence of delusional and halluci-
natory experiences reflects greater exposure to risk.

PE at the population level are known to be closely associated 
with non-psychotic disorders (Linscott and van Os 2013). Our 
results demonstrated that more than half of participants with 
baseline PE had a concurrent mood disorder. Participants with 
both baseline PE and mood disorders had more risk to develop a 
follow-up DSM diagnosis than participants with PE in isolation. 
This result is line with epidemiological studies reporting that 
greater degree of affective dysregulation predicts help-seeking 
behaviour and dysfunction associated with PE (van Rossum et 
al. 2011;Wigman et al. 2012;Guloksuz et al. 2015). Neverthe-
less, baseline co-occurrence of mood disorders with PE was not 
associated with developing a psychotic disorder in comparison 
with non-psychotic disorder. This result is in line with a previ-
ous finding reporting that mania and depression have a stronger 
impact below the psychotic disorder end of the spectrum (Bin-
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bay et al. 2012b). However, the non-significance of the asso-
ciation might also be explained by the fact that the psychotic 
disorder group was not restricted to non-affective psychosis. A 
recent study with a clinical sample reported that co-occurrence 
of depression with PE predicts persistence of PE (Salokangas et 
al. 2016). Persistence of PE can be considered as a significant 
marker of emerging psychotic impairment (Dominguez et al. 
2011). Furthermore, our results showed that persistence also 
increases the risk of non-psychotic disorders. 

Having a family history of mental disorder significantly increased 
the risk of having a follow-up DSM diagnosis in participants with 
baseline PE, however this association was basically attenuated 
on inclusion of presence of baseline mood disorders. A plausible 
explanation is that genetic risk also impacts the risk of baseline 
mood disorder and can thus be considered on the same causal 
pathway. Furthermore, participants with a family history of se-
vere mental illness were more prone to psychotic disorder out-
come of PE in comparison with participants with no such family 
history. This result is in line with a previous finding reporting 
that loading with more severe mental illness was associated with 
increased risk of the disorder end of the psychosis spectrum 
(Binbay et al. 2012b).Thus, it may be hypothesized that ‘severity’ 
of familial risk translates to ‘severity’ of the transition outcome.

Strengths and Limitations
As far as we know, this is the first longitudinal study in a com-
munity-based population that examines follow-up ‘any’ clinical 
diagnosis of baseline PE based on interviews performed by psychi-
atrists. The design and the fact that the study was conducted in 
a representative population-based sample enabled us to include 
non-help-seeking individuals and so prevent potential help-seek-
ing bias and increased transition rates due to sample enrichment 
(van Os and Guloksuz 2017). Furthermore, we were able to take 
baseline differences in multidimensional psychopathology, so-
cio-demographic features and familial risk may into account. 
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Moreover, the design of the study enabled us to adjust the results 
for other causes of psychopathology including life events and 
substances. Nevertheless, the results need to be considered in 
the light of the following limitations. First, as with most longitu-
dinal studies with general population-based samples, a limitation 
is the possibility of selection bias caused by differential attrition 
over time. The comparison of baseline socio-demographic and 
clinical characteristics between non-participants and participants 
showed no large or significant differences. Furthermore, the six-
year transition rate from PE to psychotic disorders found in our 
sample (7.0%) is consistent with previous meta-analytical findings 
(Kaymaz et al. 2012;Linscott and van Os 2013), supporting the 
present conclusions. Therefore, it is unlikely that attrition would 
have created bias in results. Second, the low number of partici-
pants who transitioned from PE to PD (n=13) resulted in less than 
five participants in some subgroups of participants with follow-up 
psychotic disorder (age categories, sex, education, co-presence 
of delusional and hallucinatory PE, type of family history; table 
4). Therefore, the analyses with the dependent variable psychotic 
vs. non-psychotic disorder may have insufficient statistical power. 
Results of these analyses are explorative and need to be replicat-
ed. Third, our baseline PE group consisted of individuals with PE 
either with a duration of at least “1 week” or with a frequency of 
at least “sometimes” or associated with help-seeking/interference 
with functioning or enjoying relationships. Thus, these results 
cannot be generalized to individuals with less severe forms of PE. 
Furthermore, we considered only the positive dimension of PE, 
whereas negative and disorganized dimensions  are also relevant 
(van Os and Reininghaus 2016). Therefore, these results cannot 
be generalized to negative and disorganised dimensions. Fourth, 
as we do not have follow-up SCID data of the participants who did 
not have PE at baseline, we unfortunately cannot introduce con-
trol comparisons. Therefore, we compared the prevalence of dis-
orders in participants with baseline PE with the estimates of the 
disorders in the general population. Fifth, the baseline diagnostic 
interviews were conducted with a view to identify participants 
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with psychotic disorder (Binbay et al. 2011). Thus, the baseline 
DSM-IV diagnoses of some participants were missing. Therefore, 
we were not able to define the rate of incident common mental 
disorders in participants with baseline PE. Finally, women were 
overrepresented which may bias toward higher levels of mood and 
anxiety disorders.

Conclusion
This longitudinal epidemiological study with clinical diagnostic 
interviews showed that the majority of participants with baseline 
PE develop a non-psychotic DSM disorder (particularly mood and 
anxiety disorders) rather than a psychotic disorder. Sociodemo-
graphic factors, genetic risk and baseline severity of multidimen-
sional psychopathology may impact on course and outcome of PE. 
Results may have important implications for the conceptualisa-
tion of PE, decision-making in high risk settings and clinical care 
for individuals with PE seeking help at the level of health services. 
Future studies should take into account non-psychotic disorder 
outcome of PE in addition to psychotic disorder outcomes.
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Abstract
There is little research on genetic risk for the extended psycho-
sis phenotype ranging from psychotic experiences to psychotic 
disorders. In this general population-based prospective cohort 
study, the longitudinal associations between BDNF-Val66Met 
polymorphism and the different levels of the extended psycho-
sis phenotype were investigated. Addresses were contacted in 
a multistage clustered probability sampling frame covering 11 
districts and 302 neighborhoods at baseline (n=4011). A nested 
case-control study (n=366) recruited individuals with psychotic 
experiences and psychotic disorders as well as individuals with 
no psychotic symptoms. In this subgroup, blood sampling for 
genetic analysis and assessment of environmental exposures 
were carried out, followed by clinical re-appraisal at follow-up 
six years later (n=254). The BDNF Val66Met polymorphism was 
significantly associated with the extended psychosis phenotype. 
The pattern of the association was that the BDNF Val66Met 
polymorphism impacted in a dose-response but extra-linear 
fashion, with stronger impact at the psychotic disorder end of 
the extended psychosis phenotype. Associations were still sig-
nificant after adjusting for socio-demographic factors and envi-
ronmental exposures including life events, childhood adversity, 
socioeconomic status, urbanicity and cannabis use. The BDNF 
Val66Met polymorphism may index susceptibility to expression 
of psychosis along a spectrum.



126 UMUT KIRLI

Introduction
Epidemiological studies have provided robust evidence that atten-
uated forms of delusional thinking and hallucinational perception 
are not exclusive to psychotic disorders in the general population 
(Linscott and van Os 2013). A wide range of literature suggests 
that psychotic experiences (PE) and psychotic disorders (PD) 
share both genetic and non-genetic features (van Os and Reining-
haus 2016). In addition, the underlying biological mechanisms 
may be similar (van Os and Linscott 2012). Furthermore, dynamic 
transitions over time from PE to PD occur, as a result of the inter-
action between environmental exposure and genetic risk (Linscott 
and van Os 2013). Thus, the extended psychosis phenotype is 
comprised of PE gradually blending into PD (Kaymaz et al. 2012).

BDNF influences dopaminergic (Guillin et al. 2001), glutama-
tergic (Levine and Kolb 2000), serotonergic (Martinowich and 
Lu 2008) and cholinergic systems (Auld et al. 2001). Aberrant 
dopaminergic (Gourion et al. 2005), serotonergic (Vollenweider 
et al. 1998), cholinergic (Buckley et al. 2007) and glutamatergic 
function (Coyle 2012) have been characterized as some molec-
ular phenotypes of psychosis. Therefore, BDNF gene variations 
may constitute risk factors for psychosis. However, there is 
distinct inconsistency in results between studies linking BDNF 
genotype and psychosis. These inconsistent results may be due 
to some design issues (Notaras et al. 2015b). First, an important 
proportion of studies did not take background characteristics 
into account as well as differential exposure to environmental 
factors. Second, most of the studies in the literature have been 
conducted with an approach based on searching for variation 
only between individuals with PD (e.g. schizophrenia) and the 
rest of the ‘healthy population’. However, in the ‘healthy popula-
tion’ PE are prevalent and thus possible shared genetic variation 
may have masked some of the associations (Kelleher et al. 2010). 
Furthermore, the symptoms that hallmark these disorders are 
heterogeneous. It is suggested that more studies should focus 
their attention on the effects of BDNF gene variants on clinical 
features of the disorders as opposed to merely exploring single 
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syndromes (Notaras et al. 2015b). Finally, the majority of studies 
had a cross-sectional design which could not accurately mea-
sure the modulatory effects of BDNF genotype on symptom pres-
ence and severity that might change over time. Therefore, the 
cross-sectional design might not be sufficient to detect diminu-
tive effect sizes (Numata et al. 2007).

Using data from a general population cohort that was followed 
for six years, the present paper has 3 aims:

i) To explore the role of BDNF Val66Met polymorphism in 
presence of any psychotic symptoms (PE or PD) during 
follow-up.

ii) To test the associations between different levels of the 
extended psychosis phenotype and BDNF Val66Met poly-
morphism if characterized by either graded linear or more 
discontinuous extra-linear relationships. 

iii) To explore the role of BDNF Val66Met polymorphism in 
transition from PE to PD. 

Methods

Sample and Study Design
The present paper uses longitudinal data of a nested case-con-
trol sample recruited from the TürkSch cohort. The TürkSch is a 
prospective study consisting of several data collection stages to 
assess genetic and environmental factors underlying the extend-
ed psychosis phenotype in a representative general population 
sample. The TürkSch study was described in more detail in 
previous papers (Binbay et al. 2011;Binbay et al. 2012a;Binbay 
et al. 2012c). Baseline sample (n=4011) was randomly select-
ed representing the wider Izmir metropolitan area (population 
approximately 2.650.000) (Binbay et al. 2011) using a multistage 
sampling procedure, stratified by urbanicity covering 11 dis-
tricts and 302 neighborhoods. Trained lay interviewers visited 
those addresses in person between November 2007 and October 
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2008. One household member aged between 15 and 64 years 
was randomly selected using the Kish within-household sam-
pling method (Kish 1949). PE were assessed using the Compos-
ite International Diagnostic Interview (CIDI) (Andrews and Peters 
1998). Socio-demographic and environmental exposure variables 
were also assessed, as described below. The nested case-control 
study selected individuals with PE and PD from the baseline 
sample and matched those individuals with individuals with 
no psychotic symptoms from the same sample (Fig. 1). In this 
subgroup, blood samples were collected for genetic analysis and 
individuals were reappraised by a psychiatrist (n=366). 6 years 
after the baseline assessment (years 2013-2015), a follow-up 
assessment was set to assess the mental health outcomes and 

Figure 1: Recruitment to the nested case-control study and attrition
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environmental exposures of the baseline sample. Addresses of 
baseline participants were re-visited in person by trained inter-
viewers (psychology graduates) with several attempts to reduce 
the number of non-respondents from the baseline sample (Bin-
bay et al. 2011). As a result of the follow-up visits; 55 individ-
uals could not be contacted because of unsuccessful attempts 
(at least three consecutive) to contact anyone at the address 
(15.0%). 3 individuals were found to be deceased or prisoned 
during recruitment (0.8%) and 3 addresses were demolished 
and no new address could be found (0.8%). Among the subjects 
that were contacted (n= 305, 83.3%); interview was impossible 
with 33 individuals due to residency in a remote area (9.0%) and 
with 18 individuals due to refusal (4.8%). Consequently, 254 
participants from the baseline nested case-control sample were 
successfully re-interviewed with CIDI at follow-up (response rate: 
69.4%). Furthermore, these participants were re-contacted for a 
clinical re-evaluation with the Structured Clinical Interview for 
DSM-IV (SCID-I) (Spitzer et al. 1992) by a psychiatrist (145 inter-
views at the hospital and 109 at the participants’ residence). At 
the follow-up assessment, SCID was conducted by a psychiatrist 
(UK) who had not participated in the baseline assessment and 
was blind to the diagnostic status at baseline. Each participant 
provided written informed consent for examination and proce-
dures. The TürkSch study was approved by the Institutional 
Ethics Review Board of Ege University, Turkey, and is compliant 
with the precepts of Declaration of Helsinki. 

Composite International Diagnostic 
Interview (CIDI)
The CIDI is a fully structured interview developed by the World 
Health Organization (Robins et al. 1988) and has been used in 
various epidemiological surveys around the world including Tur-
key (Cilli and Kaya 2003;Deveci et al. 2007;Alptekin et al. 2009). 
The CIDI can be used by both clinicians and trained lay inter-
viewers. In the current study, assessments included screening 
sections on alcohol and substance-related disorders, depressive 
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and dysthymic disorders, manic and bipolar affective disorders, 
schizophrenia and other psychotic disorders, and 2 final sec-
tions containing interviewer observations, and interviewer rat-
ings. Each CIDI interview at baseline and follow-up was conduct-
ed according to a standard procedure, with recording and quality 
coding (Binbay et al. 2011). If the quality of the interview was 
considered low by the team psychiatrist, a phone call or a sec-
ond visit was planned.

Assessment of Psychotic Experiences and 
Disorders
In order to assess PE and PD, the same case identification pro-
cedure was applied at baseline and at follow-up. PE was rated 
using 14 CIDI delusions items (G1, G2, G3, G4, G5, G7, G8, G9, 
G10, G11, G12, G13, G13b and, G14) and 5 CIDI hallucinations 
items (G17, G18, G20, G20C, and G21). The time frame was life-
time at baseline assessment and the last six years at follow-up 
assessment. CIDI-based screening of PE provided information 
on frequency, duration, help-seeking, severity of symptoms and 
psychosocial impairment. In order to diagnose PD, participants 
endorsing a PE associated with help-seeking or, if there was no 
help-seeking, occurring with a frequency of at least once a week 
were re-contacted for a clinical re-evaluation with the SCID-I by 
the team psychiatrist. 

Other Assessments
Level of education was defined in regard to last graduated 
school and recoded into lower than high school and at least 
high school. Marital status was recoded into married and 
non-married. Socioeconomic status was based on the profes-
sion of the participant (if the participant had no profession, 
father/husband’s profession was used instead) and recod-
ed into 3 ordinal categories: 1=professional and non-manual 
employees, 2=owners of small businesses, 3=non-professional 
workers (Goldthorpe 1987). Cannabis use was assessed using 
screening questions on CIDI substance-related disorders sec-
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tions. Conform previous CIDI-based research, cannabis use of 
5 times or more was defined as exposure status for cannabis. 
Life events were assessed at follow-up using the List of Threat-
ening Life Events Questionnaire (Brugha and Cragg 1990). The 
time frame was last six years. The number of life events was 
a continuous variable with a minimum of 0 and maximum of 
12. Childhood adversities were death of any parent, divorce of 
parents and separation from parents for at least for 3 months. 
The childhood adversities variable was dichotomized to none or 
at least one (Binbay et al. 2012c). Urbanicity was defined using 
the classification of the Turkish Institute of Statistics (TURK-
STAT). Classification depends on the level of organized features 
of streets and buildings (regularity of sidewalks, status of road, 
completeness of drainage system, and quality of outer paintings 
of buildings, etc.) and includes four categories (Binbay et al. 
2012b).

Genetic Analyses
Samples of peripheral venous blood (2 mL) with ethylenedi-
aminetetraacetic acid (EDTA) were taken and directed to the 
Medical Genetics Department, Molecular Genetics Labora-
tory for the investigation of BDNF-Val66Met polymorphism 
(rs6265)  (PCR and agarose gel imaging). Genomic DNA was 
extracted from peripheral blood cells then sequestered with 
the MagNa Pure LC DNA Isolation Kit I (Roche, USA). The 
localized gene regions for this single nucleotide polymorphism 
(SNP) were amplified by polymerase chain reaction (PCR). 
Restriction Fragment Length Polymorphism (RFLP) technique 
was conducted to reveal fragments relevant to SNP region. Ob-
tained fragments were separated according to their lengths 
by agarose gel electrophoresis. The genotype of the BDNF 
(rs6265) SNP was identified (Val/Val, Val/Met, Met/Met). 
Since the Met/Met genotype had a much lower frequency than 
the Val/Met and Val/Val genotypes, the genotypes for this 
SNP were included in the analyses as a binary variable (Met 
allele carriers and Val homozygotes).  
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Dependent Variable
The main outcome of the study was the extended psychosis 
phenotype variable ranging from PE to PD, derived from CIDI and 
SCID results in both baseline and follow-up assessments. Psy-
chotic disorder (PD) included participants with a DSM-IV diagno-
sis of any disorder with psychotic features either at baseline or 
at follow-up assessment, based on diagnosis at clinical re-evalu-
ation with the SCID. Psychotic experiences (PE) included partici-
pants who endorsed a CIDI PE either at baseline or at follow-up 
assessments but did not have PD during follow-up. All other 
individuals were included in the no psychotic symptoms category.

Secondary outcome variable was transition from PE to PD. Tran-
sition was a binary variable and coded: 1) if the participant with 
baseline PE had a PD at follow-up assessment 0) if the partici-
pant with baseline PE did not have a PD at follow-up assessment 
(Fig. 2). 

Statistical Analyses
All analyses were conducted using the software package STATA, 
version 13.1. In order to evaluate issues of bias due to the loss 
at follow-up, the participants (n = 254) were compared with the 
non-participants (n =112) in terms of baseline clinical and de-
mographic characteristics using chi-squared tests. Furthermore, 
in order to provide background information, differences in so-
cio-demographic and environmental exposure variables between 
participants with and without any psychotic symptoms (PE or PD) 
during follow-up were assessed using chi-squared test or t-test 
as appropriate. To analyze the first research question, differ-
ences in BDNF-Val66Met genotypes between those with versus 
without any psychotic symptom (PE or PD) during follow-up were 
assessed using the chi-squared test and logistic regression. To 
assess the second research question, associations between dif-
ferent levels of the extended psychosis phenotype and BDNF-Val-
66Met genotypes were analyzed using logistic regression analy-
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sis. Because psychosis phenotype had 3 categories, this variable 
could not be analyzed as the dependent variable. For this rea-
son, we reversed the dependent and the independent variable. 
The psychosis phenotype thus was modelled as an independent 
variable, allowing analysis of deviation from linearity. Continu-
ity and discontinuity in the pattern of associations were tested 
by modelling psychosis phenotype spectrum as linear effect and 
assessing the effect of adding a squared term of psychosis phe-
notype. A nonsignificant squared term suggests continuity (no 
deviation from linearity), a negative squared term suggests a 
qualitatively stronger association at the lower end of the psycho-
sis phenotype, and a positive squared term suggests a qualita-
tively stronger association at the disorder end of the psychosis 
phenotype. The odds ratios (OR) were presented both without 
adjustment and after adjusting for age, sex, marital status, 
urbanicity, socioeconomic status, childhood adversity, number 
of life events for the last 6 years and cannabis use. No psychotic 
symptoms was the reference group (i.e. OR=1). Due to multiple 
comparisons at different levels of the extended psychosis pheno-
type, the Bonferroni correction was applied. To assess the third 
research question, the association between the secondary out-
come variable transition from PE to PD and the BDNF-Val66Met 
genotypes were analyzed. Given low numbers of participants who 
transitioned from PE to PD (n=9), Fisher’s exact test was used.

Results

Sample
The average age of participants at follow-up was 46.2 years 
(range= 22–71; SD = 13.3). 45.2% were male. The proportion 
that finished high school was 39.4%; 40.1% were non-married, 
72.8% were of Turkish origin and 27.2 were of non-Turkish ori-
gin. Eighty-seven participants (34.3%) reported using psychiatric 
medication during follow-up period. Nineteen participants (7.5%) 
reported having five or more standard alcoholic drinks on five 
or more occasions per month. Eleven participants (4.3%) report-
ed using cannabis more than five times and five participants 
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(2.0%) reported using other substances during follow-up period. 
Detailed group characteristics of those with any psychotic symp-
toms (PE or PD) and those with no psychotic symptoms during 
follow-up were presented in Table 1.

The sex distribution (non-participants: 38.4% male; χ 2= 1.5, 
df=1, p=0.2), age (non-participants mean age: 44.8; t= 0.8; 
p=0.4), baseline marital status (non-married: non-participants 
42.0% vs. participants 38.6%; χ 2= 0.3, df=1, p=0.5) and baseline 
Table 1: Comparison of those with any psychotic symptom to those with no psychotic symptom 
during follow-up, according to sociodemographic factors, environmental exposure variables and 
BDNF genotypes

Risk Factor No Psychotic Symptoms During Follow-
up (n:97)

n (%)

Any Psychotic Symptoms During 
Follow-up (n:157)

n (%) χ² p Cramer’s V

Sex

Female 47 (48.4) 91 (58.0)
2.18 0.139 0.09

Male 50(51.6) 66 (42.0)

Education

Higher 40 (43.0) 57 (37.3)
0.80 0.37 0.06

Lower 53 (57.0) 96 (62.7)

Marital Status

Married 70 (72.2) 96 (61.2)
3.21 0.073 0.11

Non-married 27 (27.8) 61 (38.8)

Socioeconomic Status

Professional 23 (23.7) 25 (15.9)

4.99 0.082 0.14Owner of Small Business 16 (16.5) 17 (10.8)

Non-professional 58 (59.8) 115 (73.3)

Cannabis Use

No 94 (96.9) 149 (94.9)
0.58 0.446 0.05

Yes 3 (3.1) 8 (5.1)

Urbanicity

I 13 (13.4) 5 (3.2)

13.9 0.003 0.23
II 57 (58.8) 89 (56.7)

III 24 (24.7) 46 (29.3)

IV 3 (3.1) 17 (10.8)

Childhood Adversity

None 81 (83.5) 122 (77.7)
1.25 0.262 0.07

At least one 16 (16.5) 35 (22.3)

BDNF Genotype

Met carrier 42 (43.3) 45 (28.7)
5.7 0.017 0.15

Val-Val 55 (56.7) 112 (71.3)

Mean (SD) Mean (SD) t p Cohen’s d

Age 47.2 (12.9) 44.0 (13.4) 1.87 0.03 0.24

Number of life events 1.6 (1.4) 2.4 (1.9) -3.49 0.0003 -0.45

SD: standard deviation, bold values are the values which have effect sizes > 0.1.
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educational status (at least high school graduates: non-partic-
ipants 26.8% vs. participants 36.6%; χ 2 = 3.4, df=1, p=0.07) 
did not significantly differ between participants and non-par-
ticipants. Attrition was higher in individuals with baseline any 
psychotic symptoms (PE or PD) in comparison with individuals 
with no baseline psychotic symptoms (baseline any psychotic 
symptoms; non participants 85.7% vs. participants 57.5%; χ 2= 
27.7, df= 1, p<0.01). 

The genotype frequencies for the BDNF-Val66Met polymorphism 
were: Val/Val: 65.7% (n =167), Val/Met: 28.4% (n = 72) and Met/
Met: 5.9% (n = 15). These frequencies did not differ from others 
described in previous studies conducted in white individuals (Egan 
et al. 2003;Alemany et al. 2011). Hardy–Weinberg equilibrium was 
verified for the present population (χ² = 3.4, df= 2, p>0.05). 

Dynamic Transitions over Time in the 
Extended Psychosis Phenotype
Of those in the nested case-control sample who were successful-
ly interviewed both at baseline and at follow-up (n= 254), 37 par-
ticipants (14.6%) had PD and 109 participants (30.8%) had PE 
at baseline. Nine of the 109 participants with baseline PE (8.2%) 
transitioned to PD during follow-up. Therefore, a total of 46 
participants (18.1%) were in the PD group. 111 participants were 
in the PE group (43.7%). 97 participants (38.2%) had neither 
PE nor PD at baseline and at follow-up (no psychotic symptoms 
group). Details of dynamic transitions over time in the extended 
psychosis phenotype are presented in Fig. 2.

Main Effects of Socio-demographics, 
Environmental Exposure and BDNF Val66Met 
Genotype
Urbanicity, age and number of life events for the last six years 
were significantly associated with any psychotic symptoms (PE 
or PD) during follow-up (Table 1). BDNF-Val-Val genotype was 
significantly associated with presence of any psychotic symp-
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toms (PE or PD) during follow-up (OR= 1.9, 95% CI = 1.12- 3.23), 
and also after adjusting for socio-demographic features and en-
vironmental exposure variables (OR= 1.9, 95% CI = 1.05- 3.46). 
The association between BDNF-Val-Val genotype and the extend-
ed psychosis phenotype showed a dose-response association, 
but it was extra-linear (χ² for deviation from linearity: 2.50, df= 
2, p=0.0032). Thus, OR were disproportionately stronger at the 
psychotic disorder end of the extended psychosis phenotype (ad-
justed OR=2.7, table 2) than at the PE section of the phenotype 
(OR=1.7) or at the no psychotic symptoms end (OR=1, reference 
category). The corrected level of significance when the Bonferroni 
correction was applied remained marginally significant in the 
association between PD and BDNF-Val-Val genotype (the correct-

Figure 2: Dynamic transitions over time in the nested case-control sample
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ed p-value = 0.034). Finally, BDNF-Val66Met polymorphism was 
not significantly associated with transition from PE to PD (tran-
sition; Val-Val 9/78 vs. Met Carrier 0/31; p=0.058, two-tailed 
Fisher’s exact test, df= 1, Cramer’s V = 0.19). 

Table 2: Distribution of BDNF Val66Met genotypes per category of extended psychosis phenotype 
and regression results

No psychotic symptom 
(n: 97)

Psychotic Experiences (n: 111) Psychotic Disorder (n:46)

n (%) OR (%95 CI)
n 

(%)
OR (%95 CI)

OR† (%95 
CI)

n (%) OR (%95 CI) OR† (%95 CI)

BDNF Val66Met Val-Val 
Genotype

55 (56) 1 (ref)
77 

(69)
1.73 (0.98-3.05)

1.7 (0.9-
3.21)

35 (76) 2.43* (1.11-5.34) 2.7* (1.12-6.47)

*p<0.05      

†Adjusted for age, sex, marital status, socioeconomic status, urbanicity, childhood adversity, number of 
life events for the last 6 years, cannabis use

Discussion

Findings
In this 6 years prospective population-based cohort study, the 
BDNF-Val-Val genotype was found to be associated with the 
extended psychosis phenotype. The association was in a dose-re-
sponse but extra-linear fashion, with a stronger impact at the 
psychotic disorder end. This is in agreement with a previous 
work which reported positive extra-linear associations between 
proxy variables of genetic risk and extended psychosis pheno-
type in TürkSch sample at baseline (Binbay et al. 2012c). 

As far as we are aware, there are no studies to date investigating 
the association between the BDNF Val66Met polymorphism and 
the extended psychosis phenotype including both clinical and 
subclinical levels that we can directly compare with the results 
of this paper. However, significant associations between BDNF 
Val66Met polymorphism and psychosis expression at different 
levels of the extended psychosis phenotype have been presented. 
These results are in agreement with our results. First, the Val 
allele of the BDNF Val66Met polymorphism was associated with 
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PD (including both affective and non-affective), and also all symp-
tom dimensions of psychosis except the negative dimension (Rosa 
et al. 2006). Furthermore, the Val allele was associated with both 
affective PD (Neves-Pereira et al. 2002;Sklar et al. 2002;Geller 
et al. 2004;coLohoff et al. 2005), and also with schizophrenia 
(Neves-Pereira et al. 2005;Golimbet et al. 2008) separately. In ad-
dition, a recent study documented a gene-environment interaction 
involving BDNF-Val-Val genotype and PE (de Castro-Catala et al. 
2016). Finally, there are studies which suggest that prognosis of 
PD is poorer in individuals with the BDNF-Val-Val genotype (Nu-
mata et al. 2006;Golimbet et al. 2008;Chang et al. 2009;Suchanek 
et al. 2013).

BDNF and Psychosis as a Transdiagnostic 
and Extended Phenotype 
To date, studies assessing associations between BDNF Val66Met 
polymorphism and schizophrenia – the traditional poor outcome 
formulation of PD – have produced inconsistent results (Notaras 
et al. 2015b). Furthermore, BDNF has generally not transpired 
in GWAS as increasing risk for schizophrenia (Collins et al. 
2012). While the BDNF Val66Met polymorphism may not be con-
sistently associated with schizophrenia, there is substantial evi-
dence that at least some of the clinical features of schizophrenia 
are modulated by the polymorphism (Notaras et al. 2015b). Fur-
thermore, a growing number of studies have demonstrated the 
modulating role of the polymorphism on the association between 
social environmental stress and PE (Simons et al. 2009;Alemany 
et al. 2011;de Castro-Catala et al. 2016). In addition, BDNF 
Val66Met polymorphism has also been associated with a range 
of common mental disorders including mood, eating and some 
anxiety disorders (Gratacos et al. 2007;Hong et al. 2011;No-
taras et al. 2015a). There is robust evidence that the risk of PE 
is significantly higher in individuals who have common mental 
disorders in comparison with individuals who do not (Kaymaz et 
al. 2012;McGrath et al. 2016;van Os and Reininghaus 2016). In 
addition, a cross-twin analysis indicated that PE might be genet-
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ically continuous with psychotic disorders (Lataster et al. 2009). 
In light of the previous results linking BDNF-Val66Met polymor-
phism with both non-psychotic and psychotic disorders, and the 
present result suggesting a dose-response association between 
the polymorphism and the extended psychosis phenotype in-
cluding both subclinical and clinical expressions of psychosis; 
it may be suggested that BDNF-Val66Met polymorphism index-
es susceptibility to expression of psychosis along a spectrum. 
Further research with the extended psychosis phenotype cutting 
across boundaries of diagnostic categories is needed to evaluate 
this hypothesis.  

Strengths and Limitations
The current study, to our knowledge, is the first longitudinal 
study that investigates the associations between BDNF Val66Met 
polymorphism and the extended psychosis phenotype including 
both subclinical and clinical expressions of psychosis in a repre-
sentative population-based sample. Longitudinal design enabled 
us to measure non-lifetime clinical features which were subject 
to change over time, such as symptom presence and severity. 
Furthermore, the main outcome variable extended psychosis 
phenotype enabled us to include the more common phenotype 
PE next to PD. In addition, we were able to adjust the associa-
tions for socio-demographic features and environmental expo-
sure variables including life events, childhood adversity, SES, 
urbanicity and, cannabis use. 

Nevertheless, the results need to be considered in the light of 
the following limitations. First, as with most longitudinal stud-
ies, our initial sample size was reduced through attrition. The 
comparison of baseline socio-demographic characteristics be-
tween non-participants and participants showed no large or 
significant differences. However, in line with a simulation study 
of attrition (Wolke et al. 2009), the comparison of clinical char-
acteristics between non-participants and participants showed 
that attrition was higher in individuals with any psychotic symp-
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toms at baseline. Furthermore, selective attrition of those who 
have transitioned to PD is possible, mainly because of refusal to 
participate (Williams and Macdonald 1986). Therefore, this may 
have impacted upon the findings. However, the number of those 
who have refused to participate in follow-up assessment is small 
(n: 18, 4.8%) and the transition rate from PE to PD found in the 
current sample (8.2%) is consistent with previous meta-analyt-
ical findings (Linscott and van Os 2013). Second, although the 
sample size is similar to previous studies with a similar design 
(Ramsay et al. 2013), it can be still considered relatively small. 
However, the broader outcome variable including the subclini-
cal phenotypes, the longitudinal design, and the epidemiological 
sample of the study including the non-helpseeking individuals 
next to the help-seeking individuals enabled us to detect smaller 
effect sizes. Third, the assessment of psychosis in the general 
population inevitably is associated with a degree of misclassifi-
cation (false positives and false negatives). In order to reduce the 
risk of misclassification, gold-standard clinical interviews (SCID) 
were performed by a psychiatrist. Finally, as with the other 
candidate gene studies, we were not able to correct our results 
for other possible genetic variations. As BDNF has generally not 
transpired in GWAS as increasing risk for schizophrenia (Collins 
et al. 2012), the findings need replication in larger samples.
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For a long time, it was widely held that threshold psychotic 
experiences are dimensional. In the article on “the diagnosis 
and prognosis of dementia praecox”, Kraepelin addressed 
the role of nonsensical delusions, dull mood and lack of 
interest, enduring mannerisms, negativism, stereotypy, and 
recurring changes of mood in bringing about the “peculiar 
state of mental impairment”. Furthermore, he concluded 
that: “despite all efforts, no sharp boundaries between the 
individual clinical manifestations of dementia praecox could 
be determined” (Kraepelin 1899;Kendler 2020). Kraepelin’s 
statements included four domains of threshold psychot-
ic states: Positive, negative, disorganisation and affective. 
Furthermore, despite the distinct definitions of “neurosis 
and psychosis” in the psychoanalytic literature, common 
phenomenological (e.g. anhedonia) and etiological features 
(e.g. frustration of childhood desires) have also been report-
ed since the age of Freud (Freud 1924;Dereboy 2000). These 
common features are represented in the current classifica-
tion systems (Häfner et al. 2005;American Psychiatric Associ-
ation 2013;Szczypiński and Gola 2018).

An earlier edition of DSM (3rd edition) proposed a “symptom 
list of the pre-active or prodromal phase of the psychotic disor-
ders” which is composed of symptoms from multiple domains 
including subthreshold psychotic experiences (PEs)  (Table 1) 
(American Psychiatric Association 1987). Although this list was 
not included in the fourth and the fifth editions, recent evidence 
supports the notion that subthreshold psychotic states are also 
dimensional, and referred to as subthreshold psychotic experi-
ences, (Dominguez et al. 2009;Rössler et al. 2011;Binbay et al. 
2012b;Guloksuz et al. 2015), subthreshold negative and disor-
ganization symptoms (van Os et al. 2000b;Krabbendam et al. 
2004a;Dominguez et al. 2010;Walss-Bass et al. 2015;van Os and 
Reininghaus 2016;Sauvé et al. 2019), and affective dysregula-
tion (van Os and Linscott 2012;Fusar-Poli et al. 2014;Pries et al. 
2019b).
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Table 1: Symptom List of the Pre-active or Prodromal Phase of the Psychotic Disorders Included in 
DSM-III

Social isolation or withdrawal

Marked impairment in role functioning as wage-earner, student, or homemaker

Markedly peculiar behaviour (e.g. collecting garbage, talking to self in public or hoarding food) 

Marked impairment in personal hygiene and grooming

Blunted, flat, or inappropriate affect

Digressive, vague, over-elaborate, circumstantial, or metaphorical speech

Odd or bizarre ideation, or magical thinking, e,g. superstitiousness, clairvoyance, telepathy, “sixth 
sense” / “others can feel my feelings,” overvalued ideas, ideas of reference

Unusual perceptual experiences, e.g., recurrent illusions, sensing the presence of a force or person 
not actually present

Evaluating dynamic transitions 
over time within the full spectrum of 
psychosis
Longitudinal data collection in a 
representative community-based population
The second chapter of this thesis covers the general outline, 
methods and details of attrition during the follow-up period. The 
detailed efforts to capture the full spectrum of psychosis expres-
sion and to evaluate multidimensional outcomes over time in the 
representative community-based population were also reported 
in this chapter (Kirli et al. 2019d).

Baseline characteristics of responders did not show large differ-
ences from characteristics of subjects who dropped out. In addi-
tion, the dropout rate of participants and the relevant socio-de-
mographic characteristics were similar to studies with a similar 
design (Dominguez et al. 2009;Zammit et al. 2013b). However, 
there were also some differences in the sociodemographic cor-
relates of attrition because these studies showed higher refus-
al rates in individuals with a baseline mental health problem, 
with a lower socioeconomic status and a lower educational level 
(Dominguez et al. 2009;de Graaf et al. 2013). These individuals 
showed lower refusal rates at follow-up in the TürkSch study 
(Kirli et al. 2019d).
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In this thesis, the positive domain of psychosis was evaluated 
from the perspective of a spectrum framework that encompassed 
subclinical, subthreshold and threshold states in order to gen-
erate evidence for research on the multidimensional liabilities 
underlying psychosis expression. 

Graded Nature of Risk Associated with 
Subthreshold Psychosis
The results presented in the second chapter of this thesis 
showed that increasing severity of subthreshold psychosis at 
baseline was associated with the increasing rates of persistence 
and psychotic disorder outcome over the follow-up period (Kirli 
et al. 2019d). However, for the last decades, a series of attempts 
have classified subthreshold psychosis in ‘high risk’ or ‘prodro-
mal psychosis’ concepts. The summary of symptom domains on 
which these classifications are mainly based on are shown in ta-
ble 2 (Klosterkötter et al. 1996;Miller et al. 2003;Schultze-Lutter 
et al. 2008;Yung and Nelson 2011;American Psychiatric Associ-
ation 2013;Schultze-Lutter et al. 2017). Among these symptom 
domains, the subjective cognitive disturbances were demonstrat-
ed to be the most common in the community (Schultze-Lutter et 
al. 2017). However, psychosis-risk studies have mainly targeted 
the attenuated positive or disorganisation symptoms, as the 
great majority of individuals had been referred to high risk cen-
tre through this domain (Fusar-Poli et al. 2016).

Table 2: High Risk for Psychosis Categories and Associated Symptom Domains

High Risk Category Symptom Domain

DSM-5 Attenuated Psychosis Syndrome-APS Attenuated positive or disorganisation symptoms

At Risk Mental States- ARMS

Ultra-High Risk-UHR

Clinical High Risk-CHR

Presence of any of the following domains:

Attenuated positive or disorganisation symptoms

Transient threshold positive or disorganisation 
symptoms

Genetic risk and deterioration in functioning

Basic Symptoms-BS Subjective cognitive disturbances
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When compared with individuals with subthreshold PEs in gen-
eral, non-clinical populations, individuals meeting the high risk 
criterion have higher ‘transition to frank psychosis’ rates (van Os 
and Linscott 2012;Fusar-Poli et al. 2014;Lin et al. 2015;Polari et 
al. 2018;Radua et al. 2018;Oliver et al. 2019). The highest ‘tran-
sition’ rates among high risk samples were shown for individuals 
with ‘transient threshold positive or disorganisation symptoms’ 
which actually includes the most severe psychosis expression 
(Chan et al. 2019). These results are in line with studies in the 
general population, demonstrating that the severity of the base-
line psychosis expression translates to ‘transition’ rates (Hans-
sen et al. 2005;van Os and Linscott 2012;Linscott and van Os 
2013;Zammit et al. 2013b). Furthermore, emerging evidence 
from twin and molecular genetic studies showed that increasing 
frequency of PEs and associated distress may index increasing 
genetic liability to threshold psychotic disorders (Zavos et al. 
2014;Martin et al. 2017;Legge et al. 2019). Robust evidence from 
epidemiological research and preliminary evidence from genetic 
studies suggest a graded nature of risk associated with sub-
threshold psychosis rather than categories with and without risk.

Bidirectional associations between 
the extended psychosis phenotype 
and affective psychopathology over 
time
Affective Psychopathology and the Psychosis 
Spectrum Predict Each Other over Time
The results in the third chapter of this thesis showed that base-
line PEs were associated with both subsequent depressive and 
hypomanic/manic episodes. The association with subsequent hy-
pomanic/manic episodes was stronger (Kirli et al. 2019c). In line 
with this result, recent studies linked both depression and mania 
with the positive dimension of psychosis, demonstrating relative-
ly stronger associations with mania (Zavos et al. 2016;Anttila et 
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al. 2018;Xia et al. 2018;Baker et al. 2019;Legge et al. 2019;Stahl 
et al. 2019;Kotov et al. 2020).

Cross-sectional studies showed high comorbidity rates between 
psychotic and affective psychopathology at threshold level (Tsu-
ang 1979;Buckley et al. 2008;McMillan et al. 2009;Dean et al. 
2010;Mortensen et al. 2010;DeVylder and Lukens 2013), and 
also at subthreshold level (van Os et al. 1999;Verdoux et al. 
1999;Hanssen et al. 2003;Stefanis et al. 2004;van Rossum et al. 
2009;van Os and Linscott 2012;McGrath et al. 2016). A recent 
population-based cohort study of 5 940 778 individuals, followed 
up for 83.9 million person-years showed that mood disorders 
predicted psychotic disorders (i.e. schizophrenia) over time, and 
vice-versa (Plana-Ripoll et al. 2019). Findings from the present 
thesis suggest that these bidirectional associations over time 
also exist at the subthreshold level (Kirli et al. 2019c).

Shared Etiopathogenesis across Affective 
Psychopathology and the Psychosis Spectrum
An important proportion of symptoms classified in affective 
psychopathology overlap with threshold psychotic disorders (van 
Os et al. 2000a) and also with subthreshold psychosis (Krabben-
dam et al. 2004a;Kaymaz et al. 2007;Kafali et al. 2019). Further-
more, affective and psychotic disorders have shown common 
cognition dysfunction (Burdick et al. 2014;Owen and O’Donovan 
2017;Bora et al. 2018;Kotov et al. 2020). Relatedly, childhood 
problems with communication, reading and mathematics pre-
dicted both subthreshold psychosis and mania symptoms in 
adolescence (Cederlöf et al. 2013). 

Recent preliminary results suggest that dysregulation in ton-
ic dopamine signalling (including lower and higher states) and 
the interactions with glutamatergic system may be common in 
both depression and psychosis (Szczypiński and Gola 2018). 
Similar electrophysiological alterations were reported in sub-
threshold psychosis as well as threshold psychotic and affec-
tive disorders (Hazlett et al. 2015;Wan et al. 2017;Hermens et 
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al. 2018;Javitt et al. 2018). Furthermore, studies assessing 
pro-inflammatory markers reported no distinguishing pathways 
(Goldsmith et al. 2016). Finally, familial co-aggregation (Cardno 
et al. 2002;Lichtenstein et al. 2009;Chou et al. 2017), numer-
ous shared molecular genetic (van Os et al. 2017;Anttila et al. 
2018;Ronald and Pain 2018;Sullivan et al. 2018;Cross-Disorder 
Group of the Psychiatric Genomics Consortium 2019;Legge et 
al. 2019;Stahl et al. 2019) and post-mortem gene expression 
findings (Chen et al. 2012;Zhao et al. 2014) were reported across 
these states (albeit with different effect sizes). These results 
accord with the view that affective and psychotic disorders form 
a spectrum of severity (Mancuso et al. 2015;Guloksuz and van 
Os 2017). However, these results should be treated with cau-
tion because of the dissimilarities across the methodology of the 
studies, the presence of plausible unconsidered confounders, 
and low replicability of biological findings in psychosis (Ioannidis 
2005;Ioannidis 2011), particularly in the area of neuroimaging 
(Botvinik-Nezer et al. 2020;Elliott et al. 2020). Therefore, these 
results need further replication.

Numerous studies reported shared socio-demographic and envi-
ronmental factors across affective disorders and threshold psy-
chotic disorders (Carpenter et al. 2009;van Os et al. 2010;Zhu et 
al. 2019). The results presented in chapter three of this thesis 
showed that a part of these factors are also shared across the 
extended psychosis phenotype and affective psychopathology 
(Kirli et al. 2019c). Childhood adversity and recent stressful 
life events were significantly associated with both the extend-
ed psychosis phenotype and affective psychopathology (Kirli et 
al. 2019c). This is in line with previous studies demonstrating 
shared associations across threshold psychotic and affective dis-
orders (Matheson et al. 2012;Varese et al. 2012;Morgan and Gay-
er-Anderson 2016;Palmier-Claus et al. 2018), and subthreshold 
PEs and affective dysregulation (Fisher et al. 2012;Linscott and 
van Os 2013;van Nierop et al. 2014;Duhig et al. 2015;Mis-
iak et al. 2017). Furthermore, non-married marital status has 
been associated with both dimensions (Kirli et al. 2019c), in 
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line with earlier studies (Linscott and van Os 2013;Walker et 
al. 2019;Lunde et al. 2020;Narita et al. 2020b). Finally, family 
history of a mental illness was a very strong predictor of both 
dimensions (Kirli et al. 2019c), also in line with numerous stud-
ies (Dean et al. 2010;Mortensen et al. 2010;Linscott and van Os 
2013). Stress and reward sensitivity refer to negative and pos-
itive affect in response to environmental stimulus. Stress and 
reward sensitivity were associated with both the affective and the 
psychotic spectrum in previous studies (Myin-Germeys and van 
Os 2007;Lataster et al. 2009b;Heinz et al. 2013;Gevonden et al. 
2014;Misiak et al. 2017;Pries et al. 2019b). This is in accordance 
with the aforementioned shared risk factors.

Results in the third chapter of this thesis showed that the asso-
ciations between cannabis/ heavy alcohol use and the extended 
psychosis phenotype were significant (Kirli et al. 2019c). These 
results are in line with robust evidence linking the extended 
psychosis phenotype with cannabis use, and less consistent 
evidence with heavy alcohol use (Alptekin et al. 2009;Kuepper et 
al. 2011;Linscott and van Os 2013;Marconi et al. 2016;Ragazzi 
et al. 2018). However, the associations with affective psychopa-
thology were weaker and below the significance level (Kirli et al. 
2019c), also in line with previous studies (Addington and Add-
ington 2007;Degenhardt et al. 2007;Foti et al. 2010;Ringen et 
al. 2016;Quattrone et al. 2019b). The extended psychosis phe-
notype was not associated with gender in this thesis (Kirli et al. 
2019c), parallel to previous studies (Beauchamp and Gagnon 
2004;Binbay et al. 2011a;Linscott and van Os 2013;Ringen et 
al. 2016;Castle et al. 2018). In contrast, the increased risk of 
affective psychopathology in females presented in this thesis has 
been consistently demonstrated (Regier 1988;Bijl et al. 1998;van 
Os et al. 2010;Sadock 2015). Younger individuals showed higher 
risk of the extended psychosis phenotype (Kirli et al. 2019c), in 
accordance with meta-analytical evidence (Linscott and van Os 
2013). However, the association with affective psychopatholo-
gy was below the significance level (Kirli et al. 2019c). Previous 
studies also showed weak associations between age and affective 
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psychopathology and these associations did not shown a linear 
pattern (Regier 1988;Bijl et al. 1998;Pakriev et al. 1998;Kebede 
and Alem 1999;Mohammadi et al. 2005;Bradley et al. 2011). 
Furthermore, educational level was associated with the extended 
psychosis phenotype in this thesis (Kirli et al. 2019c). Previous 
reports linking educational level and the extended psychosis 
phenotype were not consistent, but a meta-analysis reported sig-
nificant associations with subthreshold psychosis when outlier 
results were removed (Linscott and van Os 2013). The associa-
tion with affective psychopathology was weaker and below the 
conventional significance level (Kirli et al. 2019c), but showed 
similar odds with previous studies (Bijl et al. 1998;Pakriev et al. 
1998;Schoeyen et al. 2011). In summary, an important propor-
tion of the associations with sociodemographic and environmen-
tal factors are in the same direction across the extended psycho-
sis phenotype and affective psychopathology. Finally, based on 
the similar cross-legged correlations between these dimensions 
over time, shown in the third chapter of this thesis (Kirli et al. 
2019c), common causal pathways may be suggested across the 
extended psychosis phenotype and affective psychopathology (de 
Jonge et al. 2017;Kotov et al. 2017;Pries et al. 2018).

Outcomes of Co-occurrence of the Affective 
Psychopathology and the Psychosis Spectrum
The baseline cross-sectional analysis of the TürkSch cohort 
showed significant associations between affective dysregulation 
and the severity of the extended psychosis phenotype (Binbay 
et al. 2012b). This thesis provided longitudinal evidence for this 
proposition (Kirli et al. 2019b;Kirli et al. 2019c). Co-occurrence 
of affective psychopathology with subthreshold PEs showed 
poorer outcomes than subthreshold PEs in isolation. Previous 
studies showed similar results (Kelleher et al. 2013;Guloksuz et 
al. 2015;McGrath et al. 2016;Navarro-Mateu et al. 2017;Pries 
et al. 2018). Conversely, co-occurring psychosis with affective 
psychopathology was associated with poorer outcomes of the 
index psychopathology over time, also in line with the previ-
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ous evidence (Kaymaz et al. 2007;Wigman et al. 2009;Perlis et 
al. 2010;Kelleher et al. 2011;Rössler et al. 2011;Wigman et al. 
2011;Kaymaz et al. 2012;Wigman et al. 2012a;Kelleher et al. 
2018b). A remarkable amount of evidence has demonstrated that 
greater exposure to risk factors additively drives greater co-oc-
currence of the positive and affective domains, which together 
predict poorer long-term outcomes (Cougnard et al. 2007;Gulok-
suz et al. 2015;Salokangas et al. 2015;Pries et al. 2018). 

Associations between clinically 
relevant subthreshold psychotic 
experiences and subsequent 
psychopathology
Follow-up Diagnoses of Individuals with 
Baseline Subthreshold Psychosis
The results presented in the fourth chapter of this thesis showed 
that the majority of participants with baseline clinically relevant 
subthreshold psychosis develop a common non-psychotic DSM 
disorder rather than a psychotic disorder. Furthermore, the 
follow-up diagnoses are included in various chapters of the DSM 
including bipolar and related disorders, depressive disorders, 
anxiety disorders, obsessive-compulsive and related disorders, 
trauma and stressor-related disorders, somatic symptom dis-
orders, substance-related disorders, sleep-wake disorders, and 
impulse control disorders as well as schizophrenia spectrum 
disorders (Kirli et al. 2019b).

The main motivation driving the high risk for psychosis concepts 
(i.e. UHR, CHR, ARMS) has been to stimulate early intervention 
strategies and thus prevent ‘transition to frank psychosis’ (Srihari 
et al. 2012;van Os and Guloksuz 2017;Correll et al. 2018;McGor-
ry and Mei 2018). However, research in the area has consistently 
shown that only a minority of the individuals with subthreshold 
PEs subsequently meet the diagnostic criteria of a psychotic dis-
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order. The majority has a diagnosis of a non-psychotic disorder 
with a degree of concurrent psychosis: i.e. anxiety, depression, 
bipolar, substance use disorders (Rössler et al. 2011;Kaymaz 
et al. 2012;Fisher et al. 2013;McGrath et al. 2016). However, a 
recent meta-analysis evaluating the longitudinal outcomes of 
subthreshold psychosis concluded that further longitudinal re-
search was needed to precisely determine the associations with 
non-psychotic disorders. The reason was that most of the stud-
ies had a cross-sectional design or a retrospective cohort design, 
and the few prospective studies were lacking clinician-based di-
agnoses (Healy et al. 2019). Through the prospective evaluations 
in a representative community-based population and the clinical 
re-interviews performed in households when necessary, the de-
sign of the TürkSch study was able to meet these challenges. 

The follow-up diagnoses of baseline clinically relevant sub-
threshold PEs, which were obtained from a general population 
sample (Kirli et al. 2019b), were similar to the previously report-
ed follow-up diagnoses of the baseline high risk populations 
(Simon and Umbricht 2010;Addington et al. 2011;Ziermans 
et al. 2011;American Psychiatric Association 2013;Lin et al. 
2015;Rutigliano et al. 2016;Guloksuz and van Os 2017;McGor-
ry et al. 2018;McGorry and Mei 2018;Chan et al. 2019). Results 
from both the general population and the high-risk populations 
showed higher rates of subsequent non-psychotic disorders in 
individuals with subthreshold PEs. Therefore, subthreshold PEs 
(including high risk or prodromal psychosis concepts) should be 
treated in the context of multidimensional psychopathology rath-
er than the mere consideration of a ‘pre-psychotic’ phase.

Baseline Characteristics Associated with 
the Follow-up Diagnoses of Individuals with 
Subthreshold Psychosis 
The results presented in the fourth chapter of this thesis 
showed that affective psychopathology co-occurring with sub-
threshold PEs yielded significantly higher rates of subsequent 
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mental disorders. However, the co-occurrence of affective psy-
chopathology with subthreshold psychosis was not associated 
with subsequent psychotic disorder in comparison with sub-
sequent non-psychotic disorder (Kirli et al. 2019b). This result 
was in agreement with the baseline cross-sectional results of 
the TürkSch cohort demonstrating a disproportionate shift 
towards the non-psychotic disorder end of the psychosis spec-
trum in relation to affective dysregulation (Binbay et al. 2011a). 
However, the results comparing the follow-up subsequent 
psychotic disorders versus non-psychotic disorders should be 
interpreted considering two issues: First, the low number of 
participants with a subsequent psychotic disorder might result 
in false negative results when analysing psychotic disorders 
because of the low power. Second, this analysis comprised a 
baseline sample which already had distress associated with 
the subthreshold PEs. Therefore, the comparisons were be-
tween subthreshold PEs plus distress with and without affec-
tive disorder. This is the reason that these associations can be 
different in subclinical-subthreshold PEs, and results might 
be different if the whole spectrum of subthreshold psychosis 
was covered. In conclusion, these results showed that affective 
dysregulation co-occurring with PEs might be linked to higher 
impairment levels in line with numerous studies (Krabbendam 
et al. 2005;Krabbendam and van Os 2005;van Rossum et al. 
2009;Salokangas et al. 2015).

The results in the fourth chapter demonstrated that co-occur-
rence of delusional and hallucinatory PEs was associated with a 
subsequent psychotic disorder (Kirli et al. 2019b). This result is 
in line with previous results (Krabbendam et al. 2004b;Smeets et 
al. 2010;Smeets et al. 2013;Smeets et al. 2015) and the baseline 
cross-sectional analysis of the TürkSch cohort, demonstrating 
associations between the degree of delusional and hallucinatory 
comorbidity of PEs and increased risk of the threshold psychotic 
disorder end of the extended psychosis phenotype (Binbay et al. 
2011a). With these results, it can be suggested that comorbidity 
of symptoms within the same domain, as well as from different 
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domains, is associated with poorer long term outcomes (Isvoranu 
et al. 2017;Isvoranu et al. 2019b).

Numerous studies reported graded associations between the 
severity of co-occurring common-nonpsychotic disorders and 
the severity of subthreshold PEs (DeVylder et al. 2014a;Gulok-
suz et al. 2015). The results in high risk samples were also in 
the same direction, as an important proportion of cases with 
transition consisted of individuals with affective dysregula-
tion (Addington et al. 2007). Therefore, one of the most recent 
high risk for psychosis concepts (i.e. the Clinical High at Risk 
Mental State-CHARMS) have been updated to include affective 
dysregulation and some personality traits in addition to sub-
threshold PEs (Hartmann et al. 2019). Furthermore, a recent 
study reported that the population attributional fractions (PAF) 
for incident threshold psychotic disorders were higher for af-
fective disorders than the high risk concepts (66.2 vs. 36.9) 
(Guloksuz et al. 2020). Although the high-risk concepts are 
associated with subsequent threshold psychotic disorders, the 
sensitivity of high risk concepts is relatively low due to the low 
prevalence in general populations (Schultze-Lutter et al. 2017). 
Therefore, the screening of positive PEs (and high risk concepts) 
may cause a high false negative rate with regard to the early 
expression of multidimensional psychopathology (Guloksuz and 
van Os 2017). A broader strategy taking the severity of sev-
eral dimensions into account may represent a more sensitive 
and specific prevention strategy (van Os et al. 2019a).Results 
presented in chapter four of this thesis showed that a defined 
mental disorder in the family and persistence of subthreshold 
PEs were associated with a follow-up mental disorder in indi-
viduals with baseline PEs (Kirli et al. 2019b). These results are 
in line with the previous findings (Poulton et al. 2000;Yung et 
al. 2003;Dominguez et al. 2009;De Loore et al. 2011;Linscott 
and van Os 2013;Nelson et al. 2013;Fonseca Pedrero and Deb-
bané 2017). Furthermore, younger age and family history of 
severe mental illness were associated with the follow-up psy-
chotic disorders in comparison with the follow-up non-psychotic 
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disorders (Kirli et al. 2019b). These variables also occasioned 
a disproportional shift in risk at the psychotic disorder end of 
the extended psychosis phenotype in the baseline cross-sec-
tional analysis of the cohort (Binbay et al. 2011a). However, 
many sociodemographic factors did not significantly predict the 
follow-up psychotic disorders in comparison with the follow-up 
non-psychotic disorders in individuals with subthreshold PEs, 
also in line with the baseline cross-sectional analyses showing 
linear associations and no significant shift in risk across the 
extended psychosis phenotype (Binbay et al. 2011a). The do-
pamine and other neurobiological systems underlying different 
types of psychopathology may have the capacity to become sen-
sitised over time (Boileau et al. 2006;van Os et al. 2009). Grad-
ual exposure to risk might lead to gradual development from 
subthreshold psychosis to both common non-psychotic dis-
orders and threshold psychotic disorders (Howes et al. 2020). 
Although many studies to date evaluated the risk factors asso-
ciated with psychotic disorders, research on the determinants 
of the prospective outcomes of subthreshold PEs is limited, and 
further studies are needed.

Assessment of risk factors from 
a dynamic and dimensional 
perspective 
BDNF and the Positive Spectrum of Psychosis
The results presented in the fifth chapter of this thesis showed 
the association of a priori hypothesized single nucleotide poly-
morphism (SNP) (BDNF Val66Met) with the positive spectrum of 
psychosis covering subthreshold and threshold levels. The pattern 
of the association was that the SNP impacted in a dose-response 
but extra-linear fashion, with stronger impact at the threshold 
end. The associations were significant when adjusted for socio-de-
mographics and common environmental exposures (Kirli et al. 
2019a).
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BDNF plays a crucial role in dopaminergic signalling in the 
mesolimbic pathway (Hyman et al. 1991;Spencer et al. 1995). 
Dopamine neurons in the ventral tegmental area (VTA)–nu-
cleus accumbens (NAc) pathway express substantial levels of 
BDNF protein, mRNA, and TrkB mRNA (the receptor of BDNF) 
(Hung and Lee 1996;Conner et al. 1997;Eisch et al. 2003). 
Altered dopamine signalling and dopamine-related behaviours 
were demonstrated as a result of BDNF infusion into to subcorti-
cal areas of adult rats (Altar et al. 1992;Altar et al. 1994;Siuciak 
et al. 1996). The Val allele of the BDNF Val66Met polymorphism 
has been associated with higher BDNF secretion in response to 
neuronal stimulation in comparison with the Met allele. Altered 
BDNF signalling in the VTA–NAc pathway, interacting with en-
vironmental factors, potently regulate dopaminergic signalling 
(Horger et al. 1999;Guillin et al. 2001;Nestler et al. 2002). 

The aberrant salience theory refers to altered dopamine func-
tioning in incentive salience of reward (Berridge and Robinson 
1998;Radua et al. 2015;Howes et al. 2020). According to this 
theory, misattributions of thought, and blurred boundaries be-
tween internal and external experiences lead to expression of the 
positive domain of psychosis (Frith 1997;Buckner et al. 2008). 
Aforementioned effects of BDNF signalling on the mesolimbic 
dopaminergic pathway may impact on attribution of salience, 
mood and motivational states (Horger et al. 1999;Guillin et al. 
2001;Nestler et al. 2002). It was proposed that increased BDNF 
activity in the mesolimbic (VTA-NAc) pathway has a “prolearn-
ing” effect (Eisch et al. 2003), which could then be associated 
with the positive domain of psychosis. 

The increased activity of BDNF has been suggested in mania 
pathogenesis (Neves-Pereira et al. 2002;Tsai 2004), which has 
hypothesised neurobiological links with the positive domain 
(Kotov et al. 2020). In accordance, chronic administration of 
haloperidol in rats significantly decreased BDNF concentrations 
(Angelucci et al. 2000). The increased activity of BDNF has also 
been associated with increased anxiety-like traits in mice (Papa-
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leo et al. 2011). Finally, altered BDNF levels have been associat-
ed with the positive domain more consistently than the negative 
domain (Munkholm et al. 2015;Kotov et al. 2020;Lin and Huang 
2020). However, further consistent replication is required before 
definitive conclusions can be drawn in this regard.

Dimensional Genetic Risk Assessment in 
Psychosis
Risk factors in psychosis are pluripotent in nature (McGorry et 
al. 2018).This pluripotency brings the need for a closer examina-
tion of individual symptom domains (van Os and Reininghaus 
2016). Different symptoms of psychotic disorders, even taking 
part in the same disorder, might be associated with different bi-
ological pathways, thus with different genetic and environmental 
risk factors (van Winkel et al. 2008;Dominguez et al. 2010;Va-
rese et al. 2012;Fried et al. 2013;Ruderfer et al. 2013;Isvoranu et 
al. 2017;Elliott et al. 2018;Baker et al. 2019). Therefore, individ-
uals with psychosis considered in single categories in previous 
studies may actually have difference in associated risk factors. It 
was proposed that genetic risk might predominantly have an im-
pact on the liability to develop the positive domain while environ-
mental exposure might be predominantly related to symptoms 
of general psychopathology (Isvoranu et al. 2019a). These clues 
highlight the need for cross-disorder and dimensional assess-
ments of genetic risk, particularly in the positive domain.

Threshold psychotic disorders are consistently associated with 
family history of psychotic disorders. Furthermore, these dis-
orders are also associated with the family history of common 
non-psychotic disorders. A large register-based family history 
study showed interesting results on this topic. The family histo-
ry of schizophrenia and related disorders accounted for a much 
lower population attributable risk of schizophrenia in compari-
son with the family history of mental disorders in general (9.8% 
vs. 27.1) (Mortensen et al. 2010). Conversely, parental psychotic 
disorders were associated with both psychotic and non-psychotic 
disorders in the offspring (Dean et al. 2010;DeVylder and Lukens 
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2013). These results clearly demonstrate the transdiagnostic 
nature of the genetic effects.

Similar to threshold psychotic disorders, the heritability of 
subthreshold psychosis was demonstrated using cross-twin 
analysis (Linney et al. 2003;Lataster et al. 2009a;Polanczyk et 
al. 2010;Zavos et al. 2014;Ronald 2015;Ronald and Pain 2018). 
A meta-analysis of general population-based studies reported 
that having a family history of mental illness was among the 
most important predictors of subthreshold psychosis. However, 
this meta-analysis did not report whether psychotic or common 
non-psychotic disorders contributed to the risk of PEs (Linscott 
and van Os 2013). There is consistent evidence from cross-twin 
and family history analysis linking the risk with the paren-
tal psychotic disorders (Lataster et al. 2009a;Polanczyk et al. 
2010). Conversely, a family history of PEs was associated with 
the individuals’ risk of psychotic disorders (van Os et al. 2003). 
Furthermore, there is preliminary evidence from family history 
studies linking the risk of PEs with non-psychotic family history. 
A general-population based birth cohort study reported that ad-
olescents with a family history of a common mental disorder had 
1.20 times higher risk of PEs, but this association was below the 
conventional significance level (Jeppesen et al. 2015). The base-
line cross-sectional results of our cohort showed that the family 
history of common non-psychotic mental disorders was signifi-
cantly associated with the different positions of the extended 
psychosis phenotype, including subthreshold psychosis (Binbay 
et al. 2012b). Results from other general-population based stud-
ies also showed significant associations between the risk of PEs 
and non-psychotic family history (Zammit et al. 2008;Wigman et 
al. 2012b;Zammit et al. 2013a). 

Recent molecular genetic studies suggested modest SNP heri-
tability (SNP-h2) for subthreshold psychosis (3%-9% in adoles-
cence, 20%-27% in adults) (Ortega-Alonso et al. 2017;Pain et 
al. 2018). A recent study using psychological network analysis 
between positive, negative, depressive symptoms showed that 
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the polygenic risk score (PRS) for schizophrenia was directly 
connected to the spectrum of positive and depressive symptoms 
(Isvoranu et al. 2019a). Although recent studies showed signif-
icant associations between PRS for schizophrenia and the risk 
of PEs (Pain et al. 2018;Taylor et al. 2019), other studies did not 
(Potash et al. 2012;Zammit et al. 2013a;Potash et al. 2014;Jones 
et al. 2016;Ronald and Pain 2018). Another study showed an 
association only for those at higher than average risk such as 
relatives of patients (van Os et al. 2019b). The discrepancies 
in these results might be due to differences in phenotypes, in 
particular the severity of the phenotypes used (i.e. schizotypy, 
psychotic experiences and negative symptoms-PENS, PEs etc.), 
the sample sizes, the age range of the samples (adolescent or 
adults) and power of the versions of the PRS (van Os and Lin-
scott 2012;van Os and Reininghaus 2016;Pries et al. 2019a). 
The largest GWAS with PEs to date showed significant genetic 
correlations with a wide range of disorders including psychotic 
disorders (schizophrenia), non-psychotic disorders (major de-
pressive disorder, bipolar disorder, attention-deficit hyperactivity 
disorder), and neurodevelopmental disorders (Legge et al. 2019). 
Furthermore, two loci were genome-wide significant. Interesting-
ly, the most significant gene (ANK3) was previously significant 
in the Psychiatric Genomics Consortium cross-disorder GWAS 
(Cross-Disorder Group of the Psychiatric Genomics Consortium 
2013). This result is consistent with previous epidemiological 
results, as the PEs are strongly associated with a range of com-
mon non-psychotic mental disorders besides psychotic disorders 
(van Os et al. 1999;Verdoux et al. 1999;Hanssen et al. 2003;Ste-
fanis et al. 2004;van Rossum et al. 2009;van Os and Linscott 
2012;McGrath et al. 2016;Kirli et al. 2019b;Kirli et al. 2019c). 
In summary, there is emerging evidence from molecular genetic 
studies suggesting shared genetic influences along the extended 
and transdiagnostic psychosis phenotype.

Cross-twin and family history analyses consistently demonstrat-
ed the heritability of threshold psychotic disorders. However, few 
molecular genetic findings, if any, have been consistent (Par-
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diñas et al. 2018). One of the possible explanations why the mo-
lecular genetic studies have failed to generate replicated findings 
might be suboptimal phenotypes (Isvoranu et al. 2019a). The 
phenotypes used in previous case-control designs were embrac-
ing a polythetic approach, which might cause much heteroge-
neity from sample to sample. Actually, symptoms from different 
domains might have different genetic liabilities (Isvoranu et al. 
2019a;Isvoranu et al. 2019b). Furthermore, phenotypes in most 
of the studies did not include subthreshold psychosis which may 
share genetic variations with threshold psychosis (van Os et al. 
2003;Lataster et al. 2009a;Polanczyk et al. 2010;Binbay et al. 
2012b). Including subthreshold psychosis could have increased 
power and precision. Additionally, the associations were not 
adjusted for socio-environmental factors. Finally, the phenotypes 
used in the majority of studies were not assessed longitudinally. 
Therefore, possible fluctuating manifestations might have been 
missed. Along with other methodological issues in the area (Sul-
livan 2008;Isvoranu et al. 2019a), a novel dynamic and dimen-
sional perspective is needed. The phenotype used in the study 
presented in the fifth chapter of this thesis was dimensional in-
cluding subthreshold phenotypes, and longitudinally evaluated. 
Furthermore, the socio-environmental factors were taken into 
account. Albeit several limitations discussed below, this design 
was able to meet some challenges of previous genetic studies in 
the area of psychosis, and might stimulate further studies with a 
dimensional perspective in the future (Kirli et al. 2019a).

The analysis of the association between the positive spectrum 
of psychosis and BDNF Val66Met SNP in the fifth chapter of 
this thesis has important limitations. BDNF did not give a sig-
nificant signal in GWAS in schizophrenia (Schizophrenia Work-
ing Group of the Psychiatric Genomics Consortium 2014) and 
subthreshold PEs (Legge et al. 2019). However, previous GWAS 
in subthreshold PEs identified only two significantly associat-
ed loci (Legge et al. 2019). Many gene-gene interactions were 
previously reported for BDNF (Tsai 2018). The genetic analysis 
in this thesis included a priori hypothesized gene variations 
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(BDNF), and lacking genome-wide associations, which is an 
important limitation while investigating genetic factors. Fur-
thermore, while the positive spectrum of psychosis (including 
threshold and subthreshold levels) was significantly associated 
with BDNF Val66Met variation, the association with subthresh-
old PEs was close but below the conventional significance level 
(95% Confidence Interval: 0.98-3.05). Probably this analysis 
suffered from the relatively small sample size in the nested 
case-control study. Because of these important limitations, this 
study should be considered as an explorative attempt which as-
sesses a genetic variation for the positive spectrum of psychosis 
including subthreshold levels. In conclusion, the findings on 
BDNF warrant caution and need replication in larger samples 
with more comprehensive genetic analyses.

Methodological issues
The large and representative population-based sample, inclusion 
of subthreshold phenotypes in non-help seeking individuals, in-
dependent data collection at different time-points over six years 
and clinical re-interviews were the major strengths. Further-
more, parallel data collection on different phenomenology; socio-
demographic, environmental, familial and genetic measures in 
a single sample brought some advantages to take a bigger part 
of the clinical picture of psychosis into account. However, the 
limitations of the study, introduced below, should be considered 
while interpreting the results.

A longitudinal design with a general population-based sam-
ple commonly brings the disadvantage of the possibility of bias 
caused by differential attrition over time. The TürkSch cohort 
was conducted in the third most populated city of Turkey, and 
one of the major cities in Europe (Binbay et al. 2011b;Turkish 
Statistical Institute 2019). As Turkey is a country with rapid 
migration, intra-city residency changes and urbanization for the 
last four decades (Guresci 2010;Binbay et al. 2011b;Ünal et al. 
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2018;Turkish Statistical Institute 2019), this design required 
detailed preparation, education, supervision, monitoring and 
optimization of the use of resources. However, the dropout rate 
was similar to studies with a similar design (Dominguez et al. 
2009;Zammit et al. 2013b), with satisfactory results on analysis 
of attrition, as described in detail in the second chapter of this 
thesis (Kirli et al. 2019d).

Evaluation of the full spectrum of psychosis in community-based 
populations, and particularly the subthreshold phenotypes, 
has methodological difficulties. The spectrum of psychosis may 
be conceptualized in various ways (Linscott and van Os 2013). 
There are lots of terms/definitions of subthreshold psychosis in 
the area: i.e. high risk, prodromal state, schizotypy, schizotaxia, 
psychotic experiences and negative symptoms (PENS), psychot-
ic (like) experiences etc. Those terms indeed indicate different 
positions along the spectrum. Furthermore, phenomenologi-
cal screening was conducted complemented by the frequency, 
associated distress, impairment and help-seeking (Binbay et 
al. 2011a;Binbay et al. 2011b). Then, these measures were also 
combined with DSM diagnoses as outcome variables (Kirli et 
al. 2019b). This type of consideration might lead to a degree of 
conceptual complexity. In order to be consistent, and for inter-
national comparisons of the results in the area, an internation-
al consortium on the operational definitions of the constructs 
pertaining to subthreshold psychosis is needed. Methodological 
uncertainties are still open with regard to defining and measur-
ing psychosis expression (Nuevo et al. 2012;Linscott and van Os 
2013).

Any screening tool may generate many false-positive and 
false-negative reports (van Os et al. 2009;Nuevo et al. 2012;Kelle-
her et al. 2018a). Although the sensitivity of lay-interviewer as-
sessments is relatively high, the specificity may be scant. There-
fore, confirmation of the lay-interviewer assessments is of high 
importance (Kline and Schiffman 2014). The two-stage screening 
procedure comprised of fully structured lay-interviewer assess-
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ments and clinician based-diagnoses in the field, and accessing 
multiple sources of information at both time points were the ma-
jor advantages to overcome this issue. Furthermore, collecting 
data on admission to outpatient mental health services, lifetime 
use of psychotropic medication, lifetime diagnoses, and psychi-
atric hospitalisation probably helped to reduce the false-negative 
rates.

Detailed evaluation of environmental exposure is crucial in 
epidemiological research in order to make causality more plau-
sible (van Os et al. 2010;Pries et al. 2019a). Although socio-en-
vironmental variables were measured at both time points, some 
limitations still exist. First, the childhood adversity assessments 
used in the analyses were predominantly capturing childhood 
neglect. However, different types of adversity may lead to differ-
ent consequences as a recent study linked childhood emotional 
neglect to increased suspiciousness/persecutory ideas where-
as the childhood sexual abuse to disorganized communication 
(Ered and Ellman 2019). Second, as childhood adversity was 
obtained retrospectively, these assessments may have suffered 
from the limitations of recall bias. Third, some of the socio-en-
vironmental measures were proxy variables, not the exposure 
per se (e.g. socioeconomic status). Furthermore, the impact of 
some environmental exposures on the longitudinal outcome of 
subthreshold PEs was not analysed in the present thesis (i.e. 
urbanicity, alcohol-substance use, individual social adversities, 
neighbourhood-level exposure variables etc.). However, addition-
al data on these measures was obtained (detailed in the second 
chapter of this thesis). These data will be analysed in the near 
future.

Clinical re-interviews were not possible for the entire sample, as 
the households were placed around a 900 km2 of area includ-
ing urban and rural wards (Binbay et al. 2011b;Turkish Sta-
tistical Institute 2019). The baseline clinical re-interviews were 
performed with a priority to recognize the threshold psychotic 
disorder cases among the psychosis spectrum. The follow-up cli-
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nician-based diagnoses were possible for a subgroup of individu-
als: (i). individuals with baseline clinically relevant subthreshold 
PEs; (ii). individuals with follow-up probable threshold psychotic 
disorder cases based on a systematic case assortment strategy 
(Kirli et al. 2019d). Lack of clinical re-interviews with the entire 
sample caused some limitations. First, the baseline co-occur-
rence of affective psychopathology with subthreshold PEs was 
based on lay-interviewer assessments. Hence, results on the in-
cidence of common mental disorders associated with subthresh-
old PEs could not be obtained. Second, non-psychotic disorders 
at follow-up could not be compared between individuals who 
have baseline subthreshold PEs and who do not. Therefore, the 
non-psychotic disorder risk attributable to subthreshold PEs 
could not be analysed. Third, the analyses of subsequent psy-
chotic disorders versus non-psychotic disorders covered only the 
baseline clinically relevant subthreshold PEs. Therefore, these 
results cannot be referred to the full spectrum of subthreshold 
psychosis. Furthermore, the low number of individuals with a 
subsequent threshold psychotic disorder caused low power in 
these analyses. Therefore, these results need to be replicated.

Directions for future research
To date, the majority of studies on phenomenology, risk factors 
as well as the neurobiological correlates of psychotic illness have 
focused on single syndromal states (Isvoranu et al. 2019b). How-
ever, it has been observed that these underlying factors do not 
comply well with existing mental disorders, but rather are asso-
ciated with individual symptom domains across diagnostic cate-
gories (van Os and Reininghaus 2016;McGorry et al. 2018;Xia et 
al. 2018;Baker et al. 2019). Therefore, it is essential to identify 
dimensions of mental states in graded fashion in order to gener-
ate more accurate assumptions (Cuthbert and Insel 2013;van Os 
et al. 2019a; Beauchaine and Hinshaw 2020;Kotov et al. 2020). 
As stated earlier in this thesis, different domains of psychosis 
have different aspects in brain structure, neurotransmission, 
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co-occurring psychopathology, and risk factors (van Winkel et 
al. 2008;Dominguez et al. 2010;Varese et al. 2012;Fried et al. 
2013;Ruderfer et al. 2013;Corlett et al. 2016;Isvoranu et al. 
2017;Elliott et al. 2018;Baker et al. 2019). There is an important 
need for further cross-disorder investigations to identify shared 
variables throughout the domains of psychosis and non-shared 
variables which may be specific to some disorder states (van 
Os and Reininghaus 2016;Walss-Bass et al. 2017;Quattrone et 
al. 2019a). These efforts may facilitate the attempts converging 
dimensional and categorical measures and definitions of cut-off 
points for dimensional measures in clinical decision making (Gu-
loksuz et al. 2020;Kotov et al. 2020). 

Substantial evidence demonstrating the relevance of subthresh-
old negative and disorganisation phenotypes on psychotic states 
is present (Bedwell et al. 2009;Cohen and Davis 2009;Domin-
guez et al. 2010;Fett and Maat 2011;Fonseca-Pedrero et al. 
2011;DeVylder et al. 2014b;Korponay et al. 2014;Engel et al. 
2015;Walss-Bass et al. 2015;Duman et al. 2017;Jones et al. 
2017;Mekori-Domachevsky et al. 2017;Pelletier-Baldelli et al. 
2017;Riehle and Lincoln 2017;Unterrassner et al. 2017;Acosta 
et al. 2019;Ered and Ellman 2019;Schultze-Lutter et al. 2019). 
Furthermore, baseline cross-sectional analyses of the TürkSch 
study showed the associations of the negative and disorgani-
sation domains with the positive spectrum. The TürkSch study 
and literature studying similar research questions has generated 
substantial evidence for the graded fashion of the positive domain 
encompassing subclinical, clinically relevant subthreshold and 
threshold phenotypes across different disorders based on demo-
graphic variables, environmental risk factors, family traits, predic-
tive power, neurobiological similarities and the associations with 
distress and functional impairment (van Os et al. 2009;Binbay et 
al. 2011a;American Psychiatric Association 2013;Linscott and van 
Os 2013;Unterrassner et al. 2017). Furthermore, evidence on the 
longitudinal bidirectional associations between the positive and 
the affective domain has been generated (McGrath et al. 2016;Kirli 
et al. 2019c;Plana-Ripoll et al. 2019). However, more research is 
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necessary to generate evidence for a similar type of graded pattern 
for negative and disorganisation phenotypes in the community, 
as well as the associations with and between other dimensions. 
Data on these measures has been collected in the TürkSch study 
(detailed in the second chapter of this thesis), which are going to 
be analysed as a next step.

Although the prospective unidimensional assessments to cap-
ture the subsequent threshold psychotic disorders made im-
portant contributions to the area, these efforts did not gener-
ate specific and comprehensive results (van Os and Guloksuz 
2017;McGorry et al. 2018;Guloksuz et al. 2020). The priority in 
the next years should be to understand the pathways from mul-
tidimensional liabilities of psychosis to specific forms of thresh-
old disorder states (van Os 2013). The prospective evaluation of 
baseline subthreshold levels of dimensions in interaction with 
each other may generate essential findings (Kotov et al. 2017;Ko-
tov et al. 2020). Studies have shown that exposure to risk factors 
leads to increasing interconnectivity across dimensions (Gulok-
suz et al. 2016;Pries et al. 2018). More research on this novel 
area is needed to evaluate how risk exposure impacts on the 
interconnectivity. Furthermore, the integration of neurodevelop-
mental alterations to dimensional measures (by early life epigen-
etic variations) would promisingly contribute to our understating 
of the gradual impairment (Pries et al. 2019b). 

Associations between different dimensions of psychopathology 
may reflect the impact of various symptoms on each other in 
addition to shared etiological risk (Isvoranu et al. 2017;van den 
Heuvel and Sporns 2019;Taquet et al. 2020). Investigation of the 
longitudinal effects of symptoms on each other may enhance 
individual-based formulations as well as intervention strategies 
(van Os 2013;van Os et al. 2013). Despite the growing evidence, 
the symptom by symptom causal interactions are predominant-
ly based on clinical observations. Further evidence is needed to 
identify which symptom domain commonly impacts on which, as 
well as the directions of the effects.
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To date, most of the studies suggestive for gene-environment in-
teractions in psychosis (including the TürkSch study) have used 
proxy measures for genetic vulnerability such as family history 
of mental disorders or a priori hypothesized genetic variations 
(e.g. SNPs). Furthermore, these analyses were predominantly 
performed with single environmental measures. Recently, prom-
ising attempts were made to evaluate cumulative environmental 
risk based on the meta-analytical associations with psychosis 
(Padmanabhan et al. 2017;Pries et al. 2019a). As the additive 
impact of environmental exposures on the outcome of psy-
chosis has been shown (Cougnard et al. 2007;Guloksuz et al. 
2015;Pries et al. 2018), one of the future directions of TürkSch is 
to include “polyenvironmental risk score (PERS)” when analysing 
longitudinal data. The quality of the data enables to assess the 
associations with the threshold psychotic disorder outcome over 
time, as well as the associations with the extended psychosis 
phenotype. To further investigate the gene-environment interac-
tions in psychosis, research in the upcoming period should focus 
on generating a graded measure of socio-environmental loading, 
interacting with stronger versions of PRS for psychosis, with 
dependent variables comprising dimensional measures (Pries et 
al. 2018).

Substantial evidence has demonstrated the impact of neigh-
bourhood environment on various mental outcomes including 
the extended and transdiagnostic psychosis phenotype (Drukker 
and van Os 2003;Schneiders et al. 2003;Allardyce and Boydell 
2006;Drukker et al. 2006;Drukker et al. 2007;Kirkbride et al. 
2007;Keraite et al. 2016;O’Donoghue et al. 2016;Wilson et al. 
2016;Narita et al. 2020b). The baseline cross-sectional analysis 
of the TürkSch study also showed that the impact of family his-
tory of severe mental illness on the extended psychosis pheno-
type was stronger in neighbourhoods with higher levels of socio-
economic disadvantage, and with higher levels of social control 
(Binbay et al. 2012a). Furthermore, recent studies proposed 
the perceived neighbourhood change as a contributing factor in 
psychosis expression (Hastings et al. 2019;Narita et al. 2020a). 
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Further longitudinal studies are needed to examine the associa-
tions between neighbourhood change and psychosis expression 
in the community (Narita et al. 2020a). Additional data has been 
collected on these measures throughout the TürkSch study 
(detailed in the second chapter of this thesis). In the near future, 
the longitudinal associations between neighbourhood-contextual 
measures and the psychosis spectrum in the TürkSch data will 
be analysed.

To date, a remarkable number of studies have generated results 
on the odds of etiological factors and phenomenological states 
for particular psychotic states. However, for a community-based 
view of prevention, the population attributable fraction (PAF) 
is also important to comprehensively plan screening and inter-
vention strategies. These measures in the current literature are 
somewhat scarce. Some recent studies started generating novel 
and important results on this issue (Di Forti et al. 2019;Gulok-
suz et al. 2020). As the TürkSch study prospectively evaluated 
risk factors in a representative-community based population, 
one of the future directions is to generate further findings on 
population attributable risk of clinical psychotic states.

Recent meta-analyses showed that early intervention in sub-
threshold psychosis might be beneficial in terms of treatment 
discontinuation and psychiatric hospitalization (van der Gaag 
et al. 2013;Correll et al. 2018). However, there are many open 
questions on how to intervene. As the current evidence for the 
available intervention methods is insufficient (Davies et al. 
2018a;Davies et al. 2018b;Howes et al. 2020), further research 
to form evidence-based interventions in different dimensions of 
subthreshold psychopathology is necessary. Furthermore, some 
concerns are to be solved on the comprehensiveness of the ear-
ly-intervention centre (van Os and Guloksuz 2017;Guloksuz et 
al. 2020).

In conclusion, the TürkSch study consisted of several multilev-
el data collection stages in a representative-community based 
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population, and covered the full spectrum of psychosis including 
subclinical, subthreshold and threshold phenotypes. Therefore, 
the TürkSch study provided a comprehensive data set on the 
multidimensional nature of the extended and transdiagnostic 
psychosis phenotype. Through the analyses in the present thesis 
as well as the analyses which will be conducted in the future, 
the study may shed light to several etiological and phenomeno-
logical aspects of psychosis in the community. Future assess-
ments of the cohort, with more comprehensive genetic analysis 
and broader clinical interviews, may answer some open ques-
tions on gene-environment interactions in psychosis, may pro-
vide important clues to improve screening strategies, and may 
further generate evidence for the socio-environmental factors 
that adversely affect public mental health.
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In Chapter 1, a background was provided on the conceptualiza-
tion of psychosis as laid out in current classification systems. In 
addition, the concept of an extended psychosis phenotype in the 
general population was described, as was the notion that there 
is a distribution or spectrum of psychosis across current psy-
chiatric nosology. Evidence on the transdiagnostic nature of the 
psychosis spectrum was discussed, and a multidimensional view 
of psychosis was introduced.  Research describing a network of 
overlapping and interacting dimensions across the psychosis 
spectrum was reviewed. Finally, the aims and the outlines of the 
thesis were described.

In Chapter 2, the design of the TurkSch study was presented. 
This included the assessment of the different dimensions of 
the extended and transdiagnostic psychosis phenotype, as well 
as the description of the multilevel data collection including 
socio-environmental exposures and blood sampling in a repre-
sentative community-based population. Outcomes of household 
visits and analysis of attrition, based on noncontacts and re-
fusals in the longitudinal arm were introduced. Finally, dynam-
ic transitions over time, within the spectrum of the extended 
psychosis phenotype, were demonstrated. Results showed that 
attrition over time showed no large differential effect sizes as 
a function of important variables. Furthermore, increasing 
severity of subthreshold psychosis at baseline was associat-
ed with increasing rates of persistence and psychotic disorder 
outcomes over the follow-up period. However, an even higher 
proportion of clinically relevant subthreshold psychosis did not 
persist over time.

In Chapter 3, longitudinal bidirectional associations between 
the spectrum of the positive psychosis domain and affective 
psychopathology were evaluated, accounting for other possible 
influences. The analyses revealed reciprocal sub-additive longi-
tudinal associations between these domains, as well as similar 
cross-lagged correlations over time. Finally, there was consid-
erable sharing of socio-environmental and familial risk factors 
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across these domains. These results suggest mutually causal 
connections between the affective and positive domains. 

In Chapter 4, clinician-based longitudinal diagnoses of clini-
cally relevant subthreshold psychosis were presented as well as 
moderating factors. Results showed that the psychotic disorder 
diagnosis rate at follow up was 7.0%. This is much lower than 
the rates of mood disorders without psychotic features (42.8%) 
and other non-psychotic disorders (24.1%). Female sex, lower 
socio-economic status, co-occurrence of mood disorders, family 
history of a mental disorder, and persistence of psychotic expe-
riences predicted any follow-up DSM diagnosis. Furthermore, 
follow-up psychotic versus non-psychotic disorder outcome was 
predicted by younger age (15–30 years), co-presence of delusion-
al and hallucinatory PE and family history of severe mental ill-
ness. The results demonstrated the importance of subthreshold 
psychosis as a marker of transdiagnostic risk.

In Chapter 5, the association of a priori hypothesized SNP 
(rs6265) with a longitudinally assessed dimensional pheno-
type covering subthreshold and threshold levels of the positive 
psychosis domain was investigated. The SNP was significantly 
associated with the positive spectrum of psychosis. The pattern 
of the association was that the SNP impacted in a dose-response 
but extra-linear fashion, with stronger impact at the threshold 
end. Associations were still significant when adjusted for socio-
demographic factors and environmental exposures including life 
events, childhood adversity, socioeconomic status, urbanicity, 
and cannabis use. The results potentially indicate the relevance 
of dimensional risk assessment in relation to genetic association.

In Chapter 6, the results of the studies in this thesis were 
summarized, discussed and integrated in light of the current 
literature. Strengths and limitations were stated. Finally, future 
directions were provided. 





CHAPTER 8

Impact
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Main objectives, results and conclusions
The assessment of the different dimensions of psychosis in a 
graded fashion is progressively replacing the classification of 
threshold phenotypes in the form of distinct categories. Exam-
ples are the release of the National Institute of Mental Health, 
Research Domain Criteria and Clinician-Rated Dimensions of 
Psychosis Symptom Severity in the Emerging Measures and 
Models section of the DSM-5. This paradigm shift is supported 
by ‘grey areas’ between illness and normality, lack of zones of 
relative rarity, high rates of comorbidity, shared ethiopathogen-
esis, heterogeneity within disorders, and diagnostic instability. 
Longitudinal assessment of the extended and transdiagnostic 
psychosis phenotype in general populations is a productive way 
to generate evidence for the expression of psychosis as multidi-
mensional psychopathology. In this thesis, psychosis was as-
sessed along a spectrum of severity including both helpseeking 
and non-helpseeking individuals in a representative commu-
nity-based population of Izmir, which is one of the major cities 
in Europe and the Middle East, with around three million resi-
dents. Etiological and phenomenological associations (within the 
same domain and across different domains of psychopathology) 
over a six year follow-up period were the major focus of atten-
tion.

The summary of the main results described in different chapters 
of this thesis is as follows:

Results in chapter 2 showed that baseline characteristics of 
responders did not show large differences from characteristics 
of subjects who dropped out. In addition, socio-demographic 
characteristics were similar to studies with a similar design, 
but also had differences. Thus, results are sufficiently rep-
resentative of the Izmir population. Furthermore, the spec-
trum of the positive psychosis domain showed a fluctuating 
phenotype over time. Chapter 3 demonstrated that affective 
psychopathology and the spectrum of the positive domain of 
psychosis were bi-directionally associated with each other over 
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time, in a sub-additive pattern. A remarkable number of so-
cio-environmental and familial risk factors were shared across 
these domains. Similar cross-lagged correlations over time 
were demonstrated across these domains, suggesting mutually 
causal connections. In chapter 4, the prospective diagnostic 
evaluation of clinically relevant subthreshold psychosis showed 
that subsequent psychotic disorder diagnoses represented only 
a minority of outcomes whereas the majority had diagnoses of 
common non-psychotic disorders at follow-up. Furthermore, 
baseline characteristics of individuals (e.g. age range, sex, 
familial risk, socioeconomic status, comorbidity of symptoms, 
and persistence of subthreshold psychosis) were predictive 
of the longitudinal diagnostic outcome (i.e. any mental disor-
der and psychotic vs. non-psychotic disorder). The results of 
chapter 5 showed that an SNP (rs6265), hypothesized a priori, 
was significantly associated with the longitudinally assessed 
spectrum of the positive domain, including subthreshold and 
threshold phenotypes, adjusting for socio-environmental fac-
tors. The associations were in a dose-response but extra-linear 
fashion with stronger associations at the threshold level.

RELEVANCE 

Scientific Impact
To date, few longitudinal community-based studies on the ex-
tended psychosis phenotypes have been performed, and they 
were conducted predominantly in western populations. Cul-
tural and socio-economic characteristics of populations across 
geographical regions may lead to differences in findings. The 
TurkSch study is a unique example of a longitudinal communi-
ty-based study conducted at the cross-border between Europe 
and the Middle-East. Hence, the design of the TurkSch study 
has the potential to stimulate similar studies in other regions 
in this part of the world. Furthermore, the sociodemographic 
correlates of attrition may guide future studies to make special 
efforts to include these particular groups. 
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There are a number of terms/definitions used in research in 
the area of subthreshold psychosis (i.e. schizotypy, schizotyp-
al traits, schizotaxia, psychotic (like) experiences, psychotic 
symptomatology, attenuated psychotic symptoms, prodromal 
psychotic symptoms, high risk for psychosis) and associated 
outcomes (i.e. psychotic impairment, transition, clinical psycho-
sis, psychotic disorders, first episode psychosis, affective psy-
chosis, non-affective psychosis, schizophrenia spectrum). These 
terms usually differ based on aspects of the particular sample 
(i.e. general population-based, early intervention centre-based, 
help seeking, non-help seeking, presence of co-occurring distress 
and common mental disorder), and the outcome measures used 
(DSM diagnoses, questions on help seeking and dysfunction, 
Comprehensive Assessment of At-risk Mental State-CAARMS, 
Scale of Psychosis-Risk Symptoms-SOPS). These definitions 
indicate different positions within the psychosis spectrum. 
Standardized terms/definitions are necessary for the area to 
progress, for example in an international consortium testing the 
reliability and validity of these operational definitions. This the-
sis and the previous results of the TurkSch study demonstrated 
that clinical and general-population phenotypes in this research 
area have important similarities with regard to risk factors and 
longitudinal outcomes. Given the fact that the TurkSch study 
covered the full spectrum of psychosis from subclinical pheno-
types gradually blending into clinically-relevant subthreshold 
phenotypes, threshold psychosis outside schizophrenia spectrum 
disorders and finally schizophrenia spectrum disorders, as well 
as associated risk factors, co-occurring dimensions and longi-
tudinal outcomes, it may be used as an initial step towards the 
standardization efforts of psychosis spectrum terminology.

Subthreshold psychosis is represented in current classifica-
tion systems as categorical entity, based on positive psychosis 
phenomena. For instance, the attenuated psychosis syndrome, 
classified under subheadings of both ‘other specified schizophre-
nia spectrum and other psychotic disorder’ and ‘conditions for 
further study’ in DSM 5, is characterized by clinically relevant 
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subthreshold delusions, hallucinations and disorganized speech. 
Results in this thesis and previous results in the TurkSch study 
question the validity of this type of classification and demon-
strates the need for multidimensional assessments and dynamic 
interplay between affective and psychosis domains.

The results on dynamic transitions over time in the extended 
psychosis phenotype in this thesis showed that a high propor-
tion of clinically relevant subthreshold psychosis does not per-
sist over time. These results demonstrate the need to reconsider 
the view that psychosis itself is ‘toxic’ for the brain and/or part 
of a phenotype that progresses through stages. Research in the 
area of high-risk for psychosis predominantly leans on unidi-
mensional assessment strategies with a reliance on positive 
phenotypes. However, this strategy unintentionally may set a 
self-limiting barrier for research in this area. Results described 
in this thesis clearly show that the subthreshold positive domain 
usually co-occurs with symptoms from other domains. The out-
comes are also heterogeneous and dependent on the degree of 
interplay between dimensions. Through unidimensional assess-
ment strategies, the associations between emerging outcomes 
and prior symptom domains outside the positive domain (or the 
interconnectivity between domains) are missed. Furthermore, 
various outcomes outside the positive domain are overlooked. 
Therefore, this thesis may contribute to the methodology of 
future prospective research to include broader phenotypes of 
psychopathology in order to evaluate different pathways to psy-
chotic impairment.

Studies designed to investigate etiological associations predom-
inantly compare ‘cases’ that have distinct categories of mental 
disorders with ‘healthy’ controls. However, this methodology has 
some limitations. Different domains of psychopathology, even as 
they are co-occurring in the same disorder, may be associated 
with different pathways, thus with different genetic and envi-
ronmental risk factors, which may cause much heterogeneity 
from sample to sample. Furthermore, controls may share some 
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phenotypes with cases, in particular subthreshold phenotypes, 
which could cause loss of power and precision. Additionally, 
data is usually collected on a single factor (e.g. molecular data 
only, socioenvironmental exposure only etc.) which hampers 
insight into confounding, moderation, mediation and moderated 
mediation for many other influences. Finally, the descriptions of 
‘caseness’ are mostly based on a single assessment, not tak-
ing into account fluctuating manifestations over time. Howev-
er, case-control studies have advantages of getting more rapid 
results and being cheaper. Therefore, integrating dimensional 
assessments of psychopathology as well as cumulative measures 
of different risk factors can add extra value. The design of risk 
assessment in this thesis is dimensional and longitudinal, pro-
viding opportunity to adjust for other factors. This design may 
stimulate further research on risk assessment in the future.

Socioeconomic Impact
Meta-analyses have reported that dimensional measures have 
increased validity, explaining more variance in risk factors, 
neurophysiological markers, and functioning in comparison with 
categorical measures. The perspective of research on dimension-
al assessments and the interconnectivity between dimensions in 
this thesis, along with other studies with similar research ques-
tions, can accelerate the rise of personalised medicine in psychi-
atry with enhanced diagnostic and prognostic accuracy. Further-
more, this framework may improve the search for biomarkers in 
psychiatry. 

Screening psychosis risk in the community through a unidi-
mensional assessment strategy has two major limitations. First, 
most of the individuals with this ‘risk state’ do not develop a 
psychotic disorder, but rather develop a common non-psychotic 
disorder. Furthermore, some individuals even do not develop any 
mental disorder over time. Second, a high proportion of individ-
uals who develop psychotic disorders does not meet the criteria 
of risk categories. Along with other studies with similar research 
questions, the results of this thesis showed that early expres-
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sions of psychotic psychopathology comprise multiple signs and 
symptoms from multiple domains. The results on the character-
istics of individuals with subthreshold psychosis (e.g. age range, 
sex, familial risk, socioeconomic status, comorbidity of symp-
toms, persistence of subthreshold psychosis) who develop psy-
chotic disorders as well as common-non psychotic disorders over 
time may help to plan personalized early intervention strategies. 
Therefore, these results contribute to the growing evidence for 
ways to improve screening strategies. 

The traditional consideration of psychosis as a dichotomous 
event, in some degree, may add to the stigmatization of individu-
als with psychosis. The TurkSch study evaluated psychosis as a 
common phenomenon lying on a spectrum from illness to nor-
mal mentation, and showed substantial shared aspects across 
these ends. Furthermore, the longitudinal results show that the 
majority of individuals with baseline clinically relevant sub-
threshold psychosis do not develop ‘schizophrenia’. Therefore, 
psychosis over time does not concur with the social image of 
schizophrenia as a ‘devastating progressive and desperate men-
tal illness’. These results might be an important basis for the 
fight against stigmatization of psychosis in society.

Target Groups

Academic community in other disciplines
This thesis provides an advanced design to meet the challenges 
of longitudinal data collections in representative-communi-
ty-based populations. Furthermore, genetic analyses within a 
general population-based sample were performed. Therefore, 
the results may be of interest not only for psychiatrists and 
psychologists, but also for geneticists, physicians from various 
disciplines working in the area of epidemiology as well as social 
scientists. A multidisciplinary perspective within an epidemi-
ological framework can productively bring together different 
areas of research that sometimes have difficulties finding each 
other.
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Patients and their relatives
For patients with psychosis, the results of the TurkSch study 
demonstrate that the condition they experience has shared 
aspects, or connectedness, with experiences of a substantial 
part of the general population. For any person with psychotic 
experiences, and particularly for relatives of individuals with 
subthreshold psychosis, it is a vital question if a psychotic dis-
order may arise in the future. The answer is that the majority is 
not going to be diagnosed with a psychotic disorder, although 
there is an apparent risk for mental disorders in general, with 
an increasing risk if they have persistent psychotic experiences, 
co-occurring mental distress, low socioeconomic status, sub-
stance use, and family history of mental disorders. Therefore, a 
devastating worry for a future psychotic disorder is not useful. 
However, the modifiable risk factors among these, such as sub-
stance use, may be targeted to reduce the risk of impairment.

Society at large
Stigmatization of psychosis is common in society. The results of 
the TurkSch study have shown that psychosis is a much more 
common phenomenon than is generally assumed, lying on a 
spectrum from normal mentation to need for care. Furthermore, 
psychotic experiences are generally transient, and not anteced-
ents of ‘devastating’ mental illness, so these experiences may be 
considered as part of human variation with deep roots in evolu-
tion of mind.

Policy makers
The findings in this thesis support the view that psychotic ex-
periences may be a useful marker for mental distress that has 
transdiagnostic value. Furthermore, psychotic experiences have 
close associations with socio-environmental exposures, which 
are therefore associated with the longitudinal outcomes of indi-
viduals’ mental states. Community-based prevention strategies 
should be organised taking into account a multidimensional 
perspective, prioritizing the impact of socio-environmental expo-
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sures in order to reduce the burden of mental problems. Fur-
thermore, efforts to fight against stigmatization of psychosis in 
society are of value.

Mental health care providers
The results of this thesis provide an important base for phy-
sicians and other professionals working in the area of mental 
health. Subthreshold psychosis should not be considered merely 
as the ‘pre-psychotic’ phase. However, considering frequency 
and distress associated with the experiences, socio-environmen-
tal and genetic risk of individuals, and interactions with other 
dimensions of psychopathology, may result in more precise pre-
dictions of transdiagnostic outcomes over time. Therefore, avoid-
ing ‘schizo’-discourse when considering psychosis phenotypes is 
required. Rather, follow-up of these individuals in a supportive 
environment, treatment of co-occurring disorders leading to 
impairment in social, occupational, or other important areas of 
functioning, and psychoeducation on plausible socio-environ-
mental risk may be of value.

Network Product
The TurkSch study was based on interdepartmental and in-
ternational collaborations. Results of the study have been pre-
sented in many national and international conferences. A new 
assessment of the cohort (T3) is being planned. Furthermore, a 
PhD thesis at Maastricht University, focussing on the longitudi-
nal neighbourhood-contextual measures of the TurkSch study is 
in progress.

Summary and Conclusion
The results of this thesis have several scientific and social im-
pacts. First, the assessments covered the full spectrum of psy-
chosis, as well as the dynamic interplay between symptom do-
mains. Therefore, results may contribute to the efforts to achieve 
a consistent terminology for multidimensional psychotic pheno-
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types as well as more comprehensive and precise classification 
of psychosis. Second, the results on longitudinal outcomes of 
subthreshold psychosis as well as the moderating factors were 
presented. These results may have impact on clinical practice 
when considering individuals with subthreshold psychosis. 
Furthermore, these results may help to improve screening strat-
egies in order to provide more comprehensive community-based 
prevention strategies. Third, the methodology may stimulate 
further research on assessment of risk factors with more accu-
rate results. Finally, the consideration of psychosis as a common 
phenomenon lying on a spectrum from illness to normal men-
tation as well as the longitudinal outcomes of these phenotypes 
may be an important basis for the fight against stigmatization of 
psychosis in society.
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Life is the time passing while waiting for the inspiring moments. 
This thesis actually started in a very stressful moment which 
then turned into one of the most inspiring moments of my life… 
I was at the early times of my psychiatry training in Ege Univer-
sity. A patient burned himself at the inpatient unit… I was in a 
desperate mood. After the emergency treatment of the patient 
and transfer to a burn unit, following a deep breath, my profes-
sor Hayriye Elbi asked me to plan and coordinate the longitudi-
nal arm of a unique epidemiological project, which I would learn 
the name “TürkSch” after.  I remember the words “you look like 
a swift and bright person. I trust you, you can manage”. It was 
unexpected for me, but also very inspiring, encouraging and 
honouring… That was also one of the exceptional opportunities 
of my life. My aim to be in medical school and in psychiatry was 
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The extended and transdiagnostic psychosis 
phenotype represents an excellent framework from 

which to study the psychosis expression in the 
context of multidimensional psychopathology.  In 

this dissertation, some results of a cohort project are 
presented which is conducted in a community-based 
population, representative of the Izmir metropolitan 

area. Psychosis is assessed across a spectrum of 
severity including experiences in healthy individuals, 
in individuals with non-psychotic disorders and in 

individuals with psychotic disorders.  The associations 
with multidimensional psychopathology, genetic and 
socio-environmental factors are assessed based on a 

six-year follow-up.

Umut Kırlı

A  L O N G I T U D I N A L  C O M M U N I T Y - B A S E D  A P P R O A C H

E X P L O R I N G  P S Y C H O T I C 
E X P E R I E N C E S  I N  T H E  C O N T E X T 

O F  M U LT I D I M E N S I O N A L 
P S Y C H O PAT H O L O G Y :
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