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0.  Responsible Applicant: Prof. Dr. med. Benno G. Schimmelmann 

 Title of Project: Early detection of psychosis in children and adolescents: An evaluation 
of current at-risk criteria  

 

Background: Psychoses have an incidence of about 3% with a peak of first onset around the age of 
20; 10 to 15% have an onset before the age of 18. These ‘early-onset psychoses’ (EOP) are generally 
considered to have an even poorer prognosis than ‘adult-onset psychoses’ (AOP) that have 
repeatedly been shown to cause enormous disability and costs. Currently, an early detection of and 
intervention in persons with first signs of emerging psychosis is regarded a promising strategy to 
reduce the burden of this disease. To this aim, two complementary sets of at-risk criteria have been 
developed on mainly adult samples: (1) ‘ultra high risk’ criteria (UHR) including attenuated and brief 
limited intermittent psychotic symptoms and a combination of a genetic risk factor and a recent 
significant functional decline and (2) the basic symptom criteria (BS) ‘cognitive-perceptive basic 
symptoms’ and ‘cognitive disturbances’. To date, prevention research in psychosis has mainly been 
carried out in adult or mixed-age help-seeking at-risk samples, i.e., including a small fraction of mainly 
older adolescents. And despite some indications that at-risk criteria perform differently in adolescent 
samples – not least due to developmental aspects, no study has hitherto systematically examined the 
clinical validity and predictive value of at-risk criteria or of the currently discussed additional 
neuropsychological predictors of psychosis in child and adolescent (CAD) samples. 

Working hypothesis and specific aims: The primary aim is to examine the conversion rate to frank 
psychosis in an at-risk CAD sample (AtRisk) and thereby the positive predictive power of at-risk 
criteria. Based on the literature, we expect a lower first-year conversion rate compared to adults 
(<20%), while the second-year conversion rate (no change, increase or decrease compared the first-
year) is unclear. The seven secondary aims are: (1) to assess the prevalence rates of at-risk criteria, 
and sociodemographic and neuropsychological predictors, proposed to enhance predictive accuracy, 
and to identify the main predictors of conversion to psychosis in AtRisk. We expect a different set of 
predictors compared to adults; (2) to explore the risk enhancing properties of genetic polymorphisms; 
(3) to examine the risk enhancing properties of functional imaging data (in a subsample); (4) to assess 
the general outcome of AtRisk beyond conversion to psychosis and the role of life events in this; (5) to 
assess the prevalence of at-risk criteria prior to the onset of psychotic symptoms (in the prodromal 
phase) in a first admitted EOP sample and thereby the sensitivity of at-risk criteria in CAD. We expect 
an equal or higher sensitivity in EOP compared to AOP; (6) to assess prevalence rates and 
distributions of at-risk criteria and additional potential predictors of conversion to psychosis in a 
general population (GPS) as well as a clinical non-psychotic sample (ClinS) with diagnoses, for which 
an increased prevalence of subsequent psychosis were reported, allowing for calculation of negative 
predictive power and specificity estimates; and (7) to explore gender differences in the frequency and 
distribution of at-risk criteria. 

Methods: This is a prospective multi-centre naturalistic 3-year follow-up study (Bern, Zurich, Cologne) 
on altogether 209 AtRisk, 264 ClinS, 250 GPS and 100 EOP. At-risk symptoms and criteria will be 
assessed with the ‘Structured Interview for Prodromal Syndromes’ and the ‘Schizophrenia Prediction 
Instrument, Child & Youth version’. Further, sociodemographics and functioning measures, DSM-IV 
diagnoses as well as potential neuropsychological predictors of conversion (verbal fluency, verbal and 
working memory as well as processing speed) will be assessed. AtRisk and ClinS will be recruited 
over 2 years and followed annually at year 1 and 2, GPS will be recruited in year 1 and followed 
annually at year 1 and 2. Beyond the funded study period, all participating centres have agreed to 
further follow-up AtRisk until 5-year follow-up as in-house contributions. Repeated collection of saliva 
samples will allow genetic/epigenetic analyses. 

Expected value: Our study will be the first to examine the validity of current at-risk criteria as well as of 
proposed measures to enhance their accuracy (e.g., neuropsychology, genetics) in CAD and to 
provide starting points for their potential revision. With more and more CAD psychiatrists taking an 
interest in early detection and intervention in psychosis, the results of the proposed project will be 
received with immense interest by the international research community. The impact of the proposed 
study on future early detection research will vary depending on its results: If the sensitivity of ‘fulfilling 
any current at-risk criterion’ is low, especially in EOP, a completely different or additional set of at-risk 
criteria for CAD is needed. A more or less comprehensive revision of at-risk criteria for CAD, however, 
is needed, (i) if the positive predictive power of at-risk criteria is low in AtRisk, (ii) if their specificity and 
negative predictive power are low in ClinS and GPS and/or (iii) if their prevalence in GPS is high. Such 
revisions may include the addition of predictors, the elimination of single criteria and/or their 
redefinition in terms of frequency- and/or time-criteria. Overall, the study’s practical and potential 
economic impact will be considerable especially in light of the current discussion about the role of at-
risk criteria in DSM-5 and the potential for further neurobiological research on this phenotype.  

Main grant application to SNSF as the lead agency
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2. Scientific Program 

2.1. Background 

Four of the six leading causes of the years lived with disability (YLD) are due to neuropsychiatric 
disorders - one of them is schizophrenia (WHO 2004). The devastating consequences are aggravated 
when the disorder has an early onset before the age of 18 - because, amongst others, its detection 
appears to be even more delayed than in the adult-onset form (Schimmelmann et al. 2007a). To date, 
an early detection and prevention is considered an essential strategy to avoid YLD, reduce the stigma, 
increase considerably the social capital, help reduce poverty and promote a country’s development 
(WHO 2004). Yet, potential developmental or age-related particularities in the early detection of 
psychoses in children and adolescents (CAD) have hitherto not been studied (Schultze-Lutter et al. 
2011; Schimmelmann & Schultze-Lutter 2012). 

 

2.1.1. Early detection of psychoses 

The major peak of first-episode psychosis onset is in late adolescence and early adulthood (Kirkbride 
et al. 2006); 15% of this group are early-onset psychoses (EOP; onset before age 18) while very 
early-onset psychoses (onset before age 13) are rare. In the vast majority of cases, the 1st  episode is 
preceded by a prodrome of 5 to 6 years on average, in which a multitude of mental problems, 
symptoms and first psychosocial deficits occur (Häfner et al. 1995; Schultze-Lutter et al. 2010). 
Moreover, a longer duration of untreated psychosis, DUP, and of untreated illness incl. the prodrome, 
DUI, has been related to more negative outcome (Marshall et al. 2005; Schimmelmann et al. 2008). In 
a comparison of the course of EOP and adult-onset psychoses (AOP), a significantly longer DUP in 
EOP accounted for their worse course after controlling for type of psychosis, premorbid functioning, 
family support and psychiatric history (Schimmelmann et al. 2007a). Hence the negative effects of 
DUI/DUP may even be aggravated in EOP, possibly because more pronounced neurodevelopmental 
and cognitive deficits, the insidious onset of less pronounced positive symptoms or the atypical clinical 
picture of the beginning EOP – possibly misinterpreted as ‘adolescent crisis’ – act as further delaying 
factors (ibid.). Thus, early detection and treatment of persons with first signs of the emerging 
disorder, which is currently regarded as a promising strategy in fighting the devastating consequences 
of psychosis, may face different or additional challenges in EOP as compared to AOP. 

For an early detection of psychoses, two complementary approaches (Appendix 1) are mainly 
followed: (1) the ‘ultra high risk’ (UHR) criteria of an imminent risk including attenuated psychotic 
symptoms (APS), brief limited intermittent psychotic symptoms (BLIPS) and a combination of a genetic 
risk factor and a recent persistent significant decline in functioning (Phillips et al. 2000) and (2) the 
basic symptom (BS) criteria ‘cognitive-perceptive basic symptoms’ (COPER; Klosterkötter et al. 
2001) and ‘cognitive disturbances’ (COGDIS; Schultze-Lutter et al. 2006,2007a,b). These at-risk 
criteria, however, were developed solely (Klosterkötter et al. 2001) or predominately in adult samples 
(age 16 and above; Phillips et al. 2000). 

First studies of these criteria – in predominately adult samples – have shown conversion rates in thus 
defined, help-seeking clinical at-risk samples that by far exceed the general incidence of first-episode 
psychosis of about 0.03% (Baldwin et al. 2005): the annual conversion rate for not specifically or 
untreated UHR samples is about 20% on average, and about 25% in samples meeting BS criteria 
(Schultze-Lutter et al. 2011). While at-risk patients most frequently present with more than one of 
these five risk criteria (Schultze-Lutter et al. 2009; Ruhrmann et al. 2011), there is first evidence that 
particularly the combination of APS and COGDIS might further improve detection of imminent risk for 
psychosis (Ruhrmann et al. 2011; Schultze-Lutter et al. 2012). 

Two large longitudinal studies (Cannon et al. 2008; Ruhrmann et al. 2011) have as yet reported 
regression equations and prognostic scores respectively based on sociodemographic and clinical 
variables, which allow more detailed risk estimation in at-risk samples. These include: the total of 
positive syndrome (P-)items of the Structured Interview for Prodromal Syndromes (SIPS), its single P-
items ‘unusual thought content’ and ‘suspiciousness’, schizotypal personality, ‘bizarre thought content’ 
and ‘sleep disturbances’ according to the SIPS, current social functioning, highest level of global 
functioning within the pre-baseline year, years of education and presence of any drug abuse (ibid.). 

Additionally, in several longitudinal comparisons of at-risk subjects with and without conversion to 
psychosis, certain neuropsychological parameters (esp. verbal fluency, processing speed, verbal 
and working memory) consistently appeared as promising candidates to further improve prediction 
(Pukrop & Klosterkötter 2010). Level of stress and stressful life events moderate the course in at-risk 
persons (Phillips 2005; Tessner et al. 2011). Initial evidence suggests that neuroimaging (Michelli et 
al. 2011; Koutsouleris et al. 2009) and genetic (Keri et al. 2009; Mössner et al. 2010) parameters may 
also improve prediction in adults. Studies on other potentially risk enhancing parameters as yet either 
relate to rather small subsamples of converters to psychosis or have resulted in contradictory results 
(overview in: Schultze-Lutter & Ruhrmann 2008).  
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2.1.2. Early detection of psychoses in CAD 

While these are promising results in general, first reports on CAD meeting at-risk criteria indicate that 
these might not be unrestricted transferable to this young age group (Schultze-Lutter et al. 2011). 
As for UHR criteria, two available longitudinal naturalistic studies on small samples of adolescents with 
APS (N=48; Cornblatt et al. 2007) and UHR or COGDIS (N=58; Ziermans et al. 2011) reported 
contradicting results: while Cornblatt et al. (2007) reported a more insidious onset of frank psychoses 
(longer interval between study intake and conversion) than reported from adult or mixed samples, the 
conversion rate reported by Ziermans et al. (2011) was slightly lower (16% within 2 years) but the 
timing was comparable to that of adults. Further, the predictive value of the highly frequent APS 
‘suspiciousness, persecutory ideas’ was questioned in this age group (Cornblatt et al. 2007). 
Contrariwise, Meyer et al. (2005) reported this particular APS at an only moderate incidence rate in an 
adolescent at-risk sample while the most frequent APS were ‘perceptual abnormalities’ and non-
paranoid ‘unusual thought content, delusional ideas’. Thus, the prevalence and predictive value of 
APS in CAD in at-risk samples are hitherto unclear. 

This is also true for BLIPS: Children’s reports about psychotic experiences are difficult to clinically 
classify when observable behavioural correlates are missing, thus probably leading to an 
overestimation of psychotic symptoms in children in structured interviews (Hlastala & McClellan 2005). 
Atypical psychotic symptoms, which could well meet BLIPS criteria, were reported to be relatively 
frequent in CAD (ibid.; Bartels-Velthuis et al. 2011). They often occurred with other mental disorders, 
were fleeting and/or closely context-related experiences, in most cases remitted completely, and had 
hardly any relation to conversion to psychosis (ibid.). Thus, contrary to adult samples, atypical or 
transient psychotic symptoms may not qualify as predictors of psychosis in CAD samples. Contrary to 
this, a birth cohort study (Poulton et al. 2000) reported a high predictive validity of psychotic symptoms 
reported at age 11 for a schizophreniform or – though less so – an anxiety disorder at age 24. 

As for BS criteria, few data on their predictive value in CAD samples is as yet available (Schultze-
Lutter et al. 2011). In the study of Ziermans et al. (2011), 21% of the subgroup of adolescents with 
COGDIS (n=39) developed a psychotic disorder within 2 years, mainly within the first year. 

As regards the prevalence of at-risk criteria and phenomena in the general population, in CAD as 
well as adults, only preliminary data exists. In CAD, a recent study restricted to 212 11- to 13-year 
olds, reported the prevalence of UHR at-risk criteria at 8.1% (Kelleher et al. 2011). The preliminary 
results of our own epidemiological study on predominately adults (16- to 40-year olds; so far, 96% 
of 758 interviewees were 18 years and above) and our related pilot study (Schimmelmann et al. 
2011a) showed a prevalence of UHR criteria of only 0.1% (n=1) and 2% (n=1; notably occurring in a 
16-year old). These findings indicate that UHR at-risk criteria and phenomena might be more 
frequent and possess lesser psychopathological meaning in CAD compared to young adults.  

Despite the indications that early detection of psychoses need to be specifically addressed in CAD, in 
present early detection and early intervention studies, the focus on adult or mixed help-seeking 
at-risk persons is continued such as in the 5th work package of the European Network of National 
Schizophrenia Networks Studying Gene-Environment Interactions (EU-GEI; EC’s 7th Framework 
Program; EU-GEI 2008), the North American Prodrome Longitudinal Study (NAPLS; Addington et al. 
2007), or the Secondary Prevention of Schizophrenia (PREVENT) that is funded by the German 
Research Foundation (DFG) and compares psychological to pharmacological treatment in adult at-risk 
persons. Another large-scale study with participation of Swiss sites (Basel, Winterthur), the North 
America, Europe, Australia Prodrome Study (NEURA-PRO; McGorry et al. 2009), is funded by a grant 
from the Stanley Medical Research Institute and examines the efficacy of a neuroprotective 
intervention in a mixed at-risk sample. In Switzerland, early detection and related basic research on 
the development of psychosis in adolescent and adult at-risk persons are studied within the 
Bruderholz Study (e.g. Simon et al. 2006) initially funded by a grant of the Freiwillige Akademische 
Gesellschaft Basel, in adults within the framework of the Früherkennung von Psychosen study 
(FEPSY; e.g. Gschwandtner et al. 2003) supported by the Swiss National Foundation (SNF No. 
PBBS33-106936, 3200-057216 and 32323B-119382) as well as within early detection and intervention 
projects on adult persons associated with the University of Lausanne (SNF No. PBLA33-119622 and 
32003B-112160) and Basel (SNF No. PBBS1-104680). Early detection and treatment of psychotic and 
bipolar disorders is also one of seven projects of the Zürcher Impulsprogramm zur nachhaltigen 
Entwicklung in der Psychiatrie (ZInEP) in that also the Department of Child and Adolescent Psychiatry 
of the University of Zurich participates and with that a cooperation is implemented. Furthermore, our 
own SNF supported project (No. 32003B_135381), the epidemiological telephone study on the 
prevalence and burden of at-risk criteria in the general population, focuses mainly on adults.  
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2.1.3. Research gaps 

In summary, research on early detection and intervention in psychosis has as yet been carried out in 
predominately adult samples of help-seeking at-risk persons without consideration of possible 
special requirements in CAD. At an average duration of the prodrome of 5-6 years, prodromal states of 
psychosis in late adolescence or early adulthood (i.e. the peak incidence of psychoses) should occur 
in CAD at a significant rate. And although reports indicate particularities of at-risk criteria in CAD 
such as a potential lack of clinical validity of BLIPS and certain APS (see 2.1.2.), these have not as 
yet been systematically studied. Hence neither the rate or timing of conversion to psychosis in CAD 
fulfilling current at-risk criteria nor the prevalence rates of at-risk criteria in clinical and general 
population samples are known – presumptions to estimate their predictive accuracy and to determine 
their pathologic nature. In addition, it has never been studied if these criteria occur in the prodromal 
phase of EOP at a frequency sufficient to allow the early detection of the majority of cases. Despite 
these gaps of knowledge, the current suggestion of an Attenuated Psychosis Syndrome modelled on 
APS and to be included in DSM-5 does not envision a cautionary statement for its use in CAD 
(http://www.dsm5.org/). Furthermore, it is unknown whether polymorphisms associated with psychosis 
or with conversion to psychosis in at-risk adults are relevant biomarkers predicting which CAD at high 
risk will subsequently develop psychosis. The risk enhancing potential of functional imaging data have 
only once been studied in adults (Allen et al. 2012) and not in CAD. 

Thus, a study of at-risk criteria in CAD is essential and clearly required to examine if current 
criteria and the Attenuated Psychosis Syndrome operationalization need to be adapted to this age-
group. The anticipated findings will be most important for developing effective preventive youth 
services on national and international level and to design translational aetiology-oriented studies on 
the development of psychosis in CAD. 

 

2.2. Own Research 

The main applicant Benno Graf Schimmelmann (BGS) was principal investigator in several multi-
centre studies on EOP and AOP, to which he contributed his developmental perspective as a child and 
adolescent psychiatrist, e.g., the First Episode Psychosis Outcome Study (FEPOS; e.g., 
Schimmelmann et al. 2005,2006,2007a,2008, 2011b,c; Lambert et al. 2005a,b, 2010a; Conus et al. 
2010), the ‘Verbundstudie Schizophrene Psychose in der Adoleszenz’ (Meng et al. 2006,2009, 
supported by SNF: 3200-056047), the Schizophrenia Health Outcome study (SOHO; e.g. Lambert et 
al. 2009; Karow et al. 2007) and the ACCESS study (Lambert et al. 2010b). In FEPOS examining 
differences between adolescent and young adult onset first episode psychosis (Schimmelmann et al. 
2007a), a clearly longer duration of untreated psychosis was detected specifically in adolescent onset 
psychosis. It was concluded that early detection of adolescent psychosis may require specific 
strategies in order to reduce misdiagnosis and, thereby attenuate distress and disability in patients 
and their families related to the unacknowledged and thus not appropriately treated disorder. Further, 
to our knowledge, only VESPA (Meng et al. 2009) has hitherto assessed the prevalence of at-risk 
symptoms in a representative sample of 96 13- to 20-year-olds from the general population of Basel, 
i.e. symptoms included in COPER and COGDIS as part of a larger test battery for basic symptoms. It 
was concluded from cross-sectional comparisons of patients with EOP and other psychiatric disorders 
that particularly cognitive basic symptoms may be valuable risk criteria in adolescents. Further post-
hoc analyses revealed a 6-month prevalence rate of COGDIS of 3.1% and COPER of 8.0% in the 
general population sample; yet these numbers give only an upper approximation, because onset and 
severity criteria had not been assessed. A small epidemiological pilot study on the prevalence of at-
risk criteria (UHR and BS criteria) carried out in autumn 2009 (Schimmelmann et al. 2011c) led to a 
large epidemiological study funded by SNF grant 32003B_135381 to the co-applicant Schultze-
Lutter and BGS (see also 2.1.2). For its design as a telephone study, this project focuses 
predominately on adults (age 16 to 40 years) and is more restricted in its assessments. 
Specifically, it takes not into account all symptoms assessed in the SIPS and SPI-CY, but only those 
included in at-risk criteria. The assessment of these other symptoms is necessary as they might 
add important risk information in CAD. Furthermore, relevant disorders in CAD, neuropsychological 
and genetic parameters, and life events are not considered in the telephone survey. Furthermore, 
BGS has conducted or participated in several genetic multi-centre studies (Friedel et al. 2005; Hinney 
et al. 2011; Schimmelmann et al. 2007b, 2009) 

The co-applicant Frauke Schultze-Lutter (FSL) is an expert in the early detection and intervention in 
psychosis and has been awarded with the Gerd Huber-Award for Research on the Prevention of 
Psychosis for her work into BS in 2010 (Schultze-Lutter 2009). She was the main research fellow in 
the Cologne Early Recognition (CER) study (Klosterkötter & Schultze-Lutter 2001, Klosterkötter et al. 
2001, Schultze-Lutter et al. 2006,2007c). While first analyses of the CER data had led to the 
formulation of the risk criterion COPER (Klosterkötter et al. 2001), further analyses conducted within 
the framework of the FSL’s doctoral thesis resulted in the development of the high risk criterion 
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COGDIS (Schultze-Lutter 2001; Appendix 1) that complements the UHR criteria increasingly in current 
national and international studies and early detection and intervention services: e.g., in the 
Bruderholz-study by Andor Simon in that FSL initially acted as an advisor; in the EC-funded European 
Prediction of Psychosis Study (EPOS) led by the Cologne Centre (Ruhrmann et al. 2011); in the 
Outreach And Support In South London (OASIS) service (Fusar-Poli et al. 2008); in EU-GEI (work 
package 5); in NEURA-PRO and PREVENT; and in the early detection part of the ZInEP project in that 
FSL provides the rater training for the assessments of at-risk criteria. 

Funded by a grant of the Koeln Fortune Program/Faculty of Medicine, University of Cologne (projects 
8/2005, 27/2006) to FSL, a follow-up of clients of the Early Recognition and Intervention Centre for 
mental crises, FETZ, of the University Hospital Cologne between 1998 and 2003 who had not already 
presented with frank psychosis was recently concluded (Schultze-Lutter et al. 2008a,2009). Of the 247 
former clients who could be recontacted and interviewed, 87 (35.2%) had developed a psychotic 
episode during the follow-up period; preliminary analyses supported findings from EPOS (Ruhrmann 
et al. 2011) of a superior performance of the combination of APS and COGDIS. 

Within the framework of the Awareness Program (Schultze-Lutter et al. 2010; BMBF grant 01 GI 
0235), the combination of APS and COPER symptoms proved sufficiently sensitive for an early 
detection of psychosis – at least in adults: In this retrospective study, 98% of a sample of 128 first-
episode psychosis inpatients showed a prodromal phase of at least one month (5.9±7.1 years) with 
altogether 87% reporting APS (71.1%) and/or cognitive-perceptive basic symptoms (78.9%) (Schultze-
Lutter et al. 2010). Notably, only 27.6% of this sample had sought help for mental problems in the 
prodromal phase suggesting a selection bias in sensitivity estimates that are based on prospective 
studies of help-seeking prodromal patients that will likely occur in CAD samples, too. 

Based on the CER study and, with FSL as co-PI, supported by a grant of the DFG (Kl 970/3-1,2), a 
new instrument for the economic and quantitative assessment of BS, the Schizophrenia 
Proneness Instrument, Adult version (SPI-A, Schultze-Lutter et al. 2007a,2008b), was developed and 
evaluated (Schultze-Lutter et al. 2007b,d,2008c). The SPI-A, comprising of six dimensions, has 
meanwhile become the standard instrument for the assessment of BS criteria in adults. An 
examination of the SPI-A dimensions in a CAD sample, could not replicate the dimensional structure 
of the SPI-A (Schultze-Lutter et al. 2011,2012). Thus, a Child and Youth version of the 
Schizophrenia Proneness Instrument (SPI-CY; Schultze-Lutter & Koch, 2010; Schultze-Lutter et al. in 
press) was developed. While it comprises of a larger set of items grouped in only four dimensions, the 
at-risk criteria (COPER, COGDIS) remained unchanged.  

In co-operation with co-applicant Gerd Lehmkuhl (GL), a cross-sectional pilot study of the SPI-CY 
in an adolescent sample (15.9±1.5 years) of gender and age matched (i) at-risk, (ii) clinical control and 
(iii) general population control samples (each n=20) was conducted. Results indicated significant 
differences on all four SPI-CY subscales both between clinical and the non-clinical group as well as 
between the two clinical groups. Thereby, at-risk subjects, mainly defined by APS, generally scored 
highest (Walger & Schultze-Lutter 2009). In all groups, the SPI-CY was well received (ibid.). 
Furthermore, GL and BGS successfully worked together in genetic research (Hinney et al. 2011). 

FSL joined BGS’s research group in Bern in 2009. Her long-term research experience in early 
detection of psychosis and BGS’s research results that CAD may have special needs in early 
detection led to the understanding that current at-risk criteria are not necessarily transferable to CAD 
and need rigorous study. The rationale and importance of this study have been acknowledged by the 
research community by the recent publication of an editorial and a review (Schimmelmann 2011d; 
Schultze-Lutter et al. 2011) and by a poster price at the biennial International Early Psychosis 
Association (IEPA) conference for the outline of the rationale of this study. BGS and FSL are now 
members of the Swiss Early Psychosis Project board and FSL of the International Early Psychosis 
Association (IEPA) board. To this study, FSL contributes her clinical and research expertise in at-risk 
assessments and BGS the developmental perspective. GL will contribute his knowledge in at-risk 
assessment and research (Adam & Lehmkuhl 2002), as he founded the first German early detection of 
psychosis service for CAD in Germany, as well as genetic research expertise. FSL & BGS have a 
well-established cooperation with co-applicant GL. FSL will continue to supervise the quality of 
assessments.  

 

2.3. Experimental Design 

2.3.1. Hypotheses & Specific Aims 

At-risk criteria for the early detection in psychoses are based mainly on adult samples and currently 
simply transferred to CAD without any systematic validation. Some unsystematic reports, however, 
indicate that developmental aspects play a role in the prognostic accuracy at least of certain at-risk 
symptoms. Hence it is assumed that at-risk criteria – at least in parts – need to be revised and 
adapted to CAD.   
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Aims 

Primary aim 

The primary aim is to examine the conversion rate to psychosis in an at-risk CAD sample (AtRisk) 
identified by BS and/or UHR-criteria over a follow-up period of at least one year (i.e., estimate of 
positive predictive power defined as the rate of conversions in those fulfilling any at-risk criterion). In 
adults, a current, more conservative estimate assumes a first-year conversion rate of 20% with 
decreasing annual conversion rates in the following years. Available data on CAD are in parts 
contradictory: Cornblatt et al. (2007) reported a lower conversion rate of about 6% in the first year and 
13% in the second year indicating a lower, yet increasing annual conversion rate, whereas Ziermans 
et al. (2011) reported decreasing annual conversion rates of 12% within the 1st and 4% within the 2nd 
year. Thus, we expect a lower 1st-year conversion rate compared to adults (<20%), while the 2nd-
year conversion rate (no change, increase or decrease compared the first-year) is unclear. 

Secondary aims 

(1) We will (i) assess the prevalence rates and distributions of at-risk criteria and potential 
sociodemographic and neuropsychological predictors in AtRisk and (ii) identify the main 
predictors of conversion among these variables. In addition, the two reported regression equations 
of clinical and sociodemographic predictors, proposed to enhance risk assessment within at-risk 
samples (Cannon et al. 2008; Ruhrmann et al. 2011), will be tested. As some differences between 
adults and CAD have already been reported (see 2.1.2.), we expect a different set of predictors of 
conversion from those in adults, esp. with regard to single APS. 

(2) We will assess the predictive power of genetic polymorphisms in CAD, which were associated with 
psychosis or with conversion to psychosis in at-risk adults according to up-to-date studies. Epigenetic 
changes in these polymorphisms assessed at baseline and follow-ups will be explored for their 
contribution to the understanding of the involved environmental processes (EU-GEI 2008). Family 
based genetic association studies in a subsample of AtRisk with available parental saliva samples will 
assess the association of polymorphisms with an at-risk state in selected candidate genes. 

(3) In AtRisk recruited in Bern, we will evaluate the risk stratifying properties of regional brain 
activation as measured by functional Near Infrared Spectroscopy (fNIRS). fNIRS was used for the 
detection of brain activation abnormalities in schizophrenia, while patients performed the 
neuropsychological tests as used in this proposal, but has never been used in at-risk states (as such 
fNIRS is a time- and cost-effective technique). We hypothesize that the predictive power of both NIRS 
measurements and neurocognitive tests is better than that of neurocognitive test results alone. We will 
further explore differences between early onset (age 13-17) and adult onset (age 18-25) at-risk 
persons with fNIRS techniques additionally applying fNIRS to a sample of 40 adult onset at-risk 
persons recruited in our early detection and intervention centre (FETZ Bern) as in-house contribution. 
The NIRS device was sponsored by SNF (R’Equip 326030_139238).(4) We will assess the outcome 
of AtRisk including stability of at-risk criteria, course of psychosocial functioning as well as 
development of other psychiatric disorders and its potential relation to stressful life events. 

(5) We will retrospectively assess the prevalence of at-risk criteria prior to the onset of psychotic 
symptoms (in the prodromal phase) in a first admitted EOP sample. Avoiding the selection bias 
towards people with at-risk criteria in prospective studies of at-risk persons, this allows an estimation 
of the sensitivity (i.e., rate of subjects with at-risk criteria in those with psychosis). Since at-risk criteria 
in the prodromal phase will be assessed retrospectively, in line with Schultze-Lutter et al. (2010), 
BLIPS cannot validly be distinguished from the actual onset of the first psychotic episode, nor can the 
amount and timing of decline of social functioning in the prodrome be validly assessed. The sensitivity 
of APS and/or COPER in adult first-episode psychosis was reported at 87% (ibid.). Based on previous 
reports that certain at-risk criteria appear to be more common in minors (see 2.1.2.), we expect an 
equal or higher sensitivity in EOP compared to AOP. 

(6) We will assess the prevalence rates and distributions of at-risk criteria and additional potential 
predictors in a general population sample (GPS) as well as a clinical sample (ClinS), for which an 
increased prevalence of subsequent schizophrenia or psychotic symptoms has been reported 
(Appendix 2; Rubino et al. 2009): Attention-Deficit Hyperactivity Disorder (ADHD; all subtypes), anxiety 
disorders (restricted to Social Phobia and Specific Phobia) and Obsessive Compulsive Disorder 
(OCD), Eating Disorders (ED; Anorexia Nervosa and Bulimia Nervosa) and Asperger’s Disorder. The 
follow-up of this group allows the estimation of specificity (i.e., rate of subjects without at-risk criteria 
among those without conversion) as well as negative predictive power (i.e., rate of subjects without 
conversion in those without at-risk criteria). Further, the assessment of GPS allows an estimation of 
whether or not at-risk criteria and symptoms are merely frequent, potentially mainly stress-related, 
phenomena of no clinical significance in non-help-seeking, non-clinical CAD. Based on preliminary 
data in GPS (2.1.2), we assume at least a 2%-rate of subjects with any at-risk criterion. In ClinS, a 
higher, i.e., 2- to 3-fold, prevalence rate (at least 6%) of at-risk criteria is assumed. 
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and other potentially relevant symptoms of the domains ‘adynamia’, ‘perception disturbances’, 
‘neuroticism’ and ‘thought and motor disturbances’. 

 the Structured Interview for Prodromal Syndromes (SIPS; McGlashan et al. 2010) incl. a revised 
version of the ‘Global Assessment of Functioning’ (GAF) scale for the evaluation of the five APS 
and three BLIPS as well as the ‘genetic risk and deterioration’ criterion of the UHR criteria 
(Appendix 1) and other potentially relevant symptom domains, i.e., negative syndromes, 
disorganization syndromes and general psychopathological syndromes. 

 

Conversion criteria 

As a continuation of the BLIPS definition, a conversion to psychosis is defined by the presence of 
psychotic symptoms, i.e., hallucinations (SIPS P4 = 6), delusions (SIPS P1, P2 and/or P3 =6) or 
formal thought disorders (SIPS P5 = 6), for more than one week. The type of psychosis will be 
assessed with the M.I.N.I. KID six weeks after the onset of psychosis. 
 

Clinical and sociodemographic variables potentially moderating conversion to psychosis 

To reveal variables potentially enhancing the evaluation of the risk of psychosis beyond the currently 
employed risk criteria, the following assessments will be carried out: 

 the Mini-International Neuropsychiatric Interview for Children and Adolescents, M.I.N.I. KID 
(Sheehan et al. 1998) for the assessment of past and present mental disorders according to 
DSM-IV and ICD-10; the M.I.N.I. KID will also be used for the assessment of past and present 
affective or non-affective psychotic disorders that serve as exclusion criterion in the non-EOP 
groups and as a validation of clinical diagnosis in the EOP group. The M.I.N.I. had been shown to 
possess a good construct validity with SCID I, CIDI and expert diagnoses as well as good 
interrater- and retest-reliability (ibid.). 

 a sociodemographic questionnaire incl. gender, age, highest level of school graduation/current 
school as well as years of education, current occupational level, highest level of training of each 
parent, migration background and family history of psychiatric disorders as well as developmental 
milestones, obstetric complications and enuresis/encopresis. 

 the Social and Occupational Functioning Assessment Scale (SOFAS) of DSM-IV (APA 1994) for 
symptom-independent assessment of psychosocial functioning, highest within last 12 months and 
current. In addition, the Global Functioning: Social Scale (GF: Social; Cornblatt et al. 2007) will 
be assessed as one of the predictors identified by the NAPLS study (Cannon et al. 2008). 

 The Munich Life Event List (MEL; Maier-Diewald et al. 1983) will be used for the assessment of 
85 positive and negative life events and social conditions in 12 social role areas along with a 
rating of their subjective burden and positive or negative impact. The MEL possesses good test-
retest reliability and can assess life events over several years (Wittchen et al. 1989). 

 

Treatment documentation at follow-up 

Treatment, service use and medication for mental problems will be assessed with the two respective 
sections of the Client Service Receipt Inventory – European Version (CSRI-EU; Chisholm et al. 2000). 
 

Neuropsychological variables potentially moderating conversion to psychosis 

For the assessment of the four neuropsychological domains repeatedly reported to enhance prediction 
of psychosis in at-risk samples, i.e., verbal fluency, verbal and working memory as well as processing 
speed (see 2.1.1.), the following tests - all suitable for children of age 8 and older - will be carried out: 

 Verbal executive functions are measured by the Regensburger Wortflüssigkeitstest (RWT; 
Aschenbrenner et al. 2000), i.e., the mean sum of the lexical and semantic category tasks. 

 The Verbaler Lern- und Merkfähigkeitstest (VLMT; German version of the Auditory Verbal 
Learning Test; Helmstaedter & Durmen 1990) provides a verbal memory measure for immediate 
recall after one to five learning trials of word lists. The mean number of correct recalls across all 
five trials will enter the analyses. 

 As a measure of working memory, the paper-pencil version of the Subject Ordered Pointing Task 
(SOPT; Petrides & Milner 1982) is carried out. Across 3 sessions of 12 trials the number of errors, 
i.e., pointing to an object already chosen on a previous trial, will be calculated. 

 The Zahlen-Symbol-Test (ZST) of the HAWIK / WIE (German version of the Digit-Symbol Test) 
and the Trail-Making Test A and B (TMT; Reitan 1992) provide measures for the speed of visual 
information-processing and visuomotor coordination. 

 The German version of the Peabody Picture Vocabulary Test (PPVT; Dunn & Dunn 1981), a 
measure of verbal IQ highly correlated with total IQ, is used to control for general effects of IQ. 
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Assessment of genetic and fNIRS data 
 Saliva (at amounts sufficient for genetic and epigenetic analyses) will be collected in AtRisk at 

baseline and at 1- and 2-year follow-ups and parental saliva samples at any one time point for 
genetic analyses. Saliva sampling is the least invasive technique allowing for an estimated 
participation rate of 70% of the total sample. We expect a final sample of 130 at-risk CAD for 
genetic analyses (70% of 190, all of which can be assessed at any follow-up assessment) and 100 
for epigenetic analyses (70% of 144, as saliva collection at baseline cannot be done in retrospect 
in Bern’s and Cologne’s pre-funding AtRisk, while saliva of Zurich’s pre-funding AtRisk was 
already collected at baseline. (Epi)genetic analyses will be performed by the laboratory of Prof. 
Walitza using real-time PCR and HRM methodology. The top 10 gene polymorphisms found in 
adult schizophrenia (www.szgene.org) will be specified as well as the up-to-date candidate gene 
polymorphisms implicated in the prediction of conversion to psychosis. 

 fNIRS will be applied, while the above mentioned neuropsychological tests are performed. Data 
will be analysed in cooperation with Prof. Thomas Dierks’ group in Bern (see support letter). 

 

Assessment procedure, training and quality assurance 

The recruiting early detection services have agreed on all clinical assessments of help-seeking AtRisk 
being carried out by a well-experienced clinician of their early detection team (see supporting letters). 
Research fellows employed for the study will assist them and carry out neuropsychological and follow-
up assessments in AtRisk and all assessments in ClinS, GPS and EOP. To warrant good quality of 
assessments, research fellows will receive intensive training, esp. in the main psychopathological 
assessments (SPI-CY, SIPS), aiming at a rater concordance rate (incl. already experienced ones) with 
an expert (FSL) of at least 95% (full agreement on symptom presence, ±1 on symptom severity). 
Continuous supervision by the local experienced clinician and monthly telephone case conferences 
with FSL will further ensure quality. Bi-annual interrater-reliability assessments, particularly for SPI-CY 
and SIPS, will provide additional quality assurance. All pre-funding AtRisk and EOP were assessed by 
clinicians extensively trained and supervised by FSL. As satisfying interrater reliabilities are reported 
for the assessment of BS (by SPI-A) and SIPS after only 5 trainings sessions (Schultze-Lutter et al. 
2007a; McGlashan et al. 2010), this extensive training will grant excellent interrater reliability. 

Baseline assessments: After informed assent and consent is provided, interviews with AtRisk, ClinS 
and EOP and their parents will be carried out in the hospital; interviews with GPS and their parents will 
be carried out either at home or in the FETZ Bern. In line with the recommendations of the M.I.N.I. 
KID, children under 13 are interviewed together with a parent. Questions are directed to the child, but 
the parent is encouraged to interject if feeling that the child’s answers are inaccurate.   
In all age groups, a short anamnestic interview with a parent will be carried out. Furthermore, 
children’s information on psychosocial functioning will generally be validated with a parent. 

Assessments can be split according to subjects’ capacity without loss of quality. To assure economic 
assessment and avoid redundancies, SIPS, SPI-CY, M.I.N.I. KID, and questions necessary to rate GF: 
Social and SOFAS are combined into one interview; respective items are rated after conclusion of the 
interview, taking into account all available information. Such a combined, individually tailored 
assessment of psychopathology is the standard procedure in the recruiting early detection services, 
and has been experienced to be positively perceived by interviewees and ensure reliable information. 

All instruments will be assessed in AtRisk, ClinS and GPS at baseline (Table 1). While in ClinS and 
GPS, all assessments are carried out within the framework of the study, in help-seeking AtRisk, SPI-
CY, SIPS and M.I.N.I. KID (psychosis section) as well as basic sociodemographic data are parts of the 
pre-study routine diagnostic assessment. Thus, the average assessment time strictly being part of 
the study (incl. 1h neuropsychological assessment and 0,5h life event assessment in all groups) is 
estimated based on prior experiences at 150 min. in AtRisk, 270 min. in ClinS and 210 min. in GPS 
(slightly lesser time than for ClinS for the expected lesser number of symptoms in GPS). 

In EOP, following clinical stabilization (defined by PANSS ‘conceptual disorganization’ ≤ 3 and 
appraisal of the psychiatrist in charge), assessments will be restricted to sociodemographics, M.I.N.I. 
KID, (social) functioning and the selected at-risk criteria (APS, COPER, COGDIS and genetic risk). At-
risk symptoms as well as psychotic symptoms (necessary to establish onset of psychosis) are 
assessed according to SPI-CY and SIPS in retrospect for the time of their occurrence. Retrospective 
dating will follow the ‘anchor-point’ method well-established within the Age-Beginning-Course study 
(Maurer & Häfner 1995) and successfully used in our retrospective study of first-episode psychosis 
patients (Schultze-Lutter et al. 2010). The average interview time of EOP is estimated at 120 min. 

Follow-up assessments: Within the study period, AtRisk will be followed annually for conversion to 
psychosis, other psychiatric disorders (M.I.N.I. KID or M.I.N.I. for adults) as well as for stability of at-
risk criteria and meanwhile occurred/continued life events (Table 1). Annual conversion assessments 
include timing of psychosis onset (in months). Furthermore, the participating early detection services 
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agreed on continuing these follow-up assessments annually over the subsequent 2-4 years allowing a 
final 5-year follow-up. Treatment will not be pre-specified but documented at follow-ups (CSRI-EU). 
Face-to-face follow-up contacts with AtRisk and their parents are preferred, but phone interviews are 
also possible (e.g., if moved away). Good agreement between face-to-face and telephone assessed 
at-risk criteria was shown in our pilot study (SNF 32003B_135381). Follow-ups are estimated at 140 
min. each. See Figure 1 for expected sample sizes at follow-up and loss-to-follow-up rates. 
 

Table 1: Flow chart of assessments within funding period 
Month 1 (baseline) 12 24 

Group EOP AtRisk ClinS GPS AtRisk ClinS GPS AtRisk ClinS GPS

At-risk criteria only ■*    ■ ■ ■ ■ ■ ■ 

SPI-CY, all  ■ ■ ■       

SIPS, all  ■ ■ ■       

M.I.N.I. KID, all  ■ ■ ■ ■ ■   ■   

   psychosis section only      ■ ■  ■ ■ 
Sociodemographics ■ ■ ■ ■       

SOFAS, GF: Social ■ ■ ■ ■ ■   ■   

MEL  ■ ■ ■ ■ ■ ■ ■ ■ ■ 

Neuropsychology  ■ ■ ■       

Saliva samples  ■   ■   ■   

CSRI-EU     ■   ■   
* assessed retrospectively. 
 

In ClinS and GPS, conversion to psychosis and new emergence of at-risk criteria will be assessed at 
1- and 2-year follow-ups with patients and parents via phone interviews of approximately 90-min. 
mean duration preceded by a reminder letter (Table 1). Annual loss-to-follow-up rates for both groups 
are estimated at 10%. The participating centres agreed to perform the 2-year follow-up of ClinS 
recruited in the second year (n=132) after termination of funding as in-house contribution. 

 

2.3.2.3. Statistics 

Power calculation 

Primary aim: Based on our main hypothesis (1-year conversion rate in CAD that is lower than the 
generally assumed 20% rate in adults), at the expected sample size of 198 AtRisk with a 1-year 
follow-up, already an 8%-deviance, i.e., a 12-months conversion rate of 12% as reported by Ziermans 
et al. (2011), will be detected at an -level of 5% () and a power=93% (1-) applying a 1-sided 1-
dimensional 2-test. In addition, if only the 123 AtRisk with a 2-year follow-up are taken into account, 
an increase in annual conversion rates as reported by Cornblatt et al. (2007), i.e., from six to 13%, can 
be detected with the same, but two-tailed method of analysis at a level of =.05 with a power=73%, 
and a decrease in conversion rate from 12% to 4% as reported by Ziermans et al. (2011) can be 
detected at a level of =.05 with a power=92%. 

Secondary aims: Assuming no lower sensitivity compared to adults, the expected sample size of 100 
EOP subjects will allow the detection of a 10%-decrease from the assumed 87% of subjects with 
COPER or APS found in an adult first-episode psychosis sample (Schultze-Lutter et al. 2010) at a 5% 
error level to falsely accept the H0 () and a 84% level to correctly accept the H0 (1-). 

The targeted sample size of 250 GPS will allow the detection of a 5%-increase from the assumed 
conservative prevalence of at-risk criteria of 2% at =.01 (.05) and power=95% (99%). 

In ClinS, which is expected to have an at least twofold incidence of psychosis, the targeted sample 
size of 264 ClinS already allows the detection of an 5%-increase from the assumed lowest rate of at-
risk criteria of 6% at =5% and a power=90%. 
 

Data analyses 

Primary aim: To test our main hypothesis of a 1-year conversion rate in the CAD AtRisk sample that 
is lower than the generally assumed 20% rate in adults, a 1-sided 1-dimensional 2-test will be 
carried out. A 2-sided 1-dimensional 2-test will be used to test a change in conversion rate between 
year 1 and 2. Using 6-month intervals, i.e., 4 follow-up points, the trend in conversion rates – linear 



Forschungsplan Schimmelmann et al.   11/20

(increasing over time) or quadratic (first increasing, then decreasing) – will be further tested using the 
polynominal contrast option of the 1-way independent ANOVA. 

Secondary aims: One-sided 1-dimensional 2-tests will also be used to test for significant 
deviances from the expected sensitivity of at-risk criteria in EOP as well as from their expected 
prevalence in GPS and ClinS. In addition, the two reported regression equations of clinical and 
sociodemographic predictors, proposed to enhance risk assessment within an at-risk sample (Cannon 
et al. 2008; Ruhrmann et al. 2011), will be applied to AtRisk data with conversions accounted for at 
month 18 for the EPOS equation and 24 months for the NAPLS equation. Their performance in our 
CAD AtRisk will be compared to those reported (ibid.), again by 1-sided 1-dimensional 2-tests. 

Besides descriptions of prevalence rates and distributions of at-risk criteria and potential clinical, 
sociodemographic, neuropsychological, genetic and functional imaging predictors in AtRisk, the main 
predictors of conversion at 12 and 24 months will be identified in line with the methods applied in 
EPOS (Ruhrmann et al. 2011): To determine the risk of conversion by the cumulative hazard rate 
measuring the incidence rate exactly at time t, Kaplan-Meier survival analysis will be employed. 
AtRisk with survival times exceeding the respective follow-up will be considered censored at the end of 
month 12 and 24 respectively. Survival curves will be compared by log-rank test. The variables’ effect 
on survival time (i.e., time to conversion) will be estimated with the Cox proportional hazard model with 
continuous data entering analyses as raw and categorized data. Item scores will be dichotomized 
according to the cut-off values of the at-risk criteria of the respective scale, i.e., generally at '>2'. 
Summary scores and continuous data will be dichotomized at their respective cut-off combining high 
specificity (≥.70) with sufficient sensitivity (≥.25) derived from explorative receiver operating 
characteristic (ROC) curve analyses. 

As it is expected that the number of AtRisk with conversion will be too small to allow the simultaneous 
analysis of all variables, predictors will be selected in several steps: First, covariates will be 
computed individually and chosen for further analyses, when changes of the -2 log-likelihood of the 
model and the Wald statistic become significant (p<.10). Next, backward multivariate Cox regression 
analyses will be performed within the respective domains (i.e., at-risk criteria, each of the four SPI-CY 
dimensions, each of the four SIPS subscales, global and social functioning, genetic risk, 
sociodemographic data, comorbidity, substance abuse and neuropsychology) at a liberal level of 
significance (p<.15). Retained covariates will enter a multivariate backward regression (p<.05) across 
domains, introducing domains block-wise. For the resulting covariates, interactions will be calculated 
and kept in the model if significant (p<.05). Finally, the remaining covariates will be analyzed together 
forward and backward to exclude effects of blocking. 

In case of conversion to psychosis occurring within ClinS and GPS in sufficient number (≥10), the 
same methods to identify predictors of conversion will be applied with the only exception that the 
domain ‘at-risk criteria’ cannot be considered. 

Using all samples, diagnostic accuracy measures of dichotomized variables incl. diagnostic 
likelihood ratios will be calculated using a 2×2-table. In addition, odds ratios will be calculated by 
logistic regression analyses and cut-off independent estimations of the diagnostic accuracy of 
continuous variables will be retrieved from ROC curve analyses. 

Further, across the 5 age groups (8-9, 10-11, 12-13, 14-15 and 16-17) an increasing linear trend will 
be tested using the polynominal contrast option of the 1-way independent ANOVA in AtRisk, ClinS and 
GPS. Gender differences in psychopathology will be examined by Mann-Whitney-U-tests, those in 
neurocognition by ANCOVA with the PPVT (estimate of premorbid verbal IQ) as covariate. A potential 
interaction of age and gender will be explored by 2-way independent ANOVA. 
 

Missing data & Data management 

During data collection, item non-response may occur when the participant is unable to answer a 
particular question or the interviewer fails to ask the question by mistake; both rarely occurs to the 
experiences made in the early detection services. Occasional missing data, however, will be excluded 
only from analyses in that they appear. 

The leading centre Bern will provide data entry files (SPSS) for all centres to allow easy pooling of 
data. Data will be anonymized by a centre-case-number code to allow pooling of follow-up data. All 
research fellows will be trained in data handling and data entering immediately after conclusion of 
each assessment in order to allow immediate queries in case of missing data. To assure quality, data 
will be entered twice and compared. 
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2.4. Timetable & Milestones 

Work package 1 

Within the first three months, research fellows (i.e., postgraduate psychologists) will receive intensive 
training in interview techniques and study instruments in Bern by BGS & FSL and ‘on-the-job’ by the 
experienced clinicians in the respective early detection centres, who were previously trained by FSL in 
the assessment of SIPS and SPI-CY and will participate in interrater reliability tests before supervising 
the research fellows. By end of month 3, the concordance rate in both research fellows and 
experienced clinicians with an expert rating (FSL) should at least be 95% (Figure 2). 
 

Work package 2 & 3 

Recruitment and baseline assessments will continue at day 1 of the funding period in help-seeking 
AtRisk performed by experienced clinicians who will further train research fellows (training on-the-job). 
Both Swiss research fellows will be employed in Bern, one will work in Bern, the other in Zurich. One 
German research fellow will be employed and work in Cologne. 
 

In month 1-12, 46 ClinS (n=44+2 replacements), 10 EOP and 18-19 help-seeking AtRisk will be 
recruited and baseline assessments carried out in each centre. 200 GPS will be recruited and 
assessed in Bern by the two Swiss research fellows (50 additional in the pre-funding period). Data 
entry and quality control will be provided by the research fellow in Cologne. Thus, the work load for 
GPS will roughly be equal for all research fellows. Furthermore, 1-year follow-ups of the about 25-26 
pre-funding AtRisk per centre (i.e., 80 minus 4 drop-outs) will be performed by each research fellow. 
Based on our clinical and research experience in CAD in general and in the respective early detection 
centres in particular, the following work load related to work package 2 is assumed for each research 
fellow (50%) in year 1: 

 Recruitment and assessment of 44 ClinS plus 2 replacements of ClinS meeting at-risk criteria 
(4.5h/patient = 207h + 50h organisational work (orga); 257h) 

 Study assessments of 18-19 AtRisk seeking help in the respective early detection service 
(2.5h/patient = 46h + 20h orga; 66h) 

 Recruitment and assessment of 10 EOP (2h/patient = 20h + 10h orga; 30h) 
 2-year follow-up assessments of 23 pre-funding AtRisk (2.3h/patient = 53h + 20h orga; 73h) 
 Data entry and quality control (henceforth data entry) of 100 subjects (at 1.5h/subject; 150h) 
 Ongoing supervision and monitoring, interrater-reliability tests (80h) 
 Recruitment and assessment of 200 GPS (3.5h/subjects = 700h + 150h orga + 200h data entry; 

1’050h). Divided by three, each research fellow will roughly spend 350h. 
 

In month 13-24, 10 EOP, 18-19 help-seeking AtRisk and 46 ClinS (n=44+2 replacements) will be 
recruited and baseline assessments carried out in each centre. Furthermore, follow-ups of 39 ClinS 
and altogether 41 AtRisk per centre, 225 GPS will be carried out. The following work load is assumed 
for each research fellow (50%) in year 2: 

 Recruitment and assessment of 44 ClinS 2 plus 2 replacement (4.5h/patient = 407h + 50h orga; 
257h) 

 Study assessments of the 18-19 help-seeking AtRisk (2.5h/patient = 46h + 20h orga; 66h) 
 Recruitment and assessment of 10 EOP (2h/patient = 20h + 10h orga; 30h) 
 Data entry of 74 subjects (at 1.5h/subject; 111h) 
 1-year follow-up of 39 ClinS 1 (1.8h/patient = 70h + 20h orga + 58h data entry; 148h) 
 1-year follow-up of 21 AtRisk 1 (2.3h/patient = 48h + 20h orga; + 42h data entry; 110h) 
 3-year follow-up of 20 pre-funding AtRisk (2.3h/patient = 46h + 20h orga + 40h data entry; 106h) 
 Generation of address data file, preparation and timely posting of reminder letters (75h) 
 Ongoing supervision and monitoring, interrater-reliability tests for year 2 (80h) 
 Data base merging, analyses of baseline data and report; topics will be split amongst research 

fellows (50h) 
 (1-year follow-up of 225 GPS (1.8h/subject = 405h + 60h orga + 338h data entry; 803h). Divided 

by three, every research fellow would have to spend 268h) These hours exceed the 50% working 
hours of the research fellows, thus Bern will contribute an additional 50% research fellow as 
additional in-house contribution (803h)). 

 

In month 25-36, EOP (n=10) will be recruited; and follow-ups of altogether 57 AtRisk and 74 ClinS as 
well as 202 GPS will be carried out; The following work load related to work package 3 is assumed for 
each research fellow (50%) in year 3: 
 Recruitment and assessment of 10 EOP (2h/patient = 20h + 10h orga; 30h) 
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follow-up; 10% have converted to psychosis – thus, our design seems feasible and the recruitment 
rate (18-19 per centre/year) realistic. With these pre-funding AtRisk, however, the MEL will have to be 
assessed retroactively at the next follow-up.  

Need for Swiss-German cooperation 

As the incidence especially of AtRisk and EOP is low, a multi-centre approach is necessary to achieve 
adequate sample size within a 3-year funding period. In order to recruit a sufficient number of AtRisk, it 
is necessary that an early detection service specifically for CAD is already established. This allows for 
(i) recruitment starting at day 1 of the study and (ii) the inclusion of already assessed AtRisk subjects 
(n=25 are already contributed by Cologne and 55 by Zurich and Bern). Furthermore, these three 
centres were already trained and are continuously supervised by FSL ensuring appropriate quality of 
assessments. Because clinical early detection services specifically for CAD are still very rare, neither 
in Switzerland nor in Germany alone, a sufficient number of early detection centres in child and 
adolescent psychiatric departments exists for a national study. Thus, a bilateral cooperation is 
inevitable. 

 

2.6. Ethical considerations 

Throughout the study, the Declaration of Helsinki and data protection regulations will be closely 
observed. Further considerations are: 

 In order not to violate the ‘right not to know’ in the non help-seeking GPS, CAD and their parents 
will not be informed about individual test results. This general policy will already be stated in the 
information letter. Yet, if need for advice or help is voiced during the interview, information about 
local mental health / counselling services will be provided. This procedure has been approved by 
the local ethic committee in Bern and was well accepted in a pilot in adults. 

 Based on previous experience, the assessment of at-risk criteria is well perceived by help-seeking 
patients as well as participants in GPS studies. Assessments can be divided into several sessions 
according to patient’s capacity. 

 A general major ethical consideration in early detection research is if and how to convey risk of 
conversion to psychosis to an individual patient without unnecessary stigmatization. In this study, 
an individualized, careful approach will be used following the procedure already established in the 
participating centres: Generally, a symptom rather than a diagnosis (e.g., psychosis) related 
psychoeducative approach will be followed: For example, instead of speaking of a risk of 
developing psychosis, it will conveyed that a certain at-risk symptom, e.g., attenuated paranoid 
ideas, may resolve or become more distressing and less likely to overcome. Psychotherapy and, 
in individual cases, psychopharmacology will be offered mainly within the established therapeutic 
networks of each centre. 

The protocol has already been approved by the Ethic Committees of the University of Bern and Zurich 
(see attachments), while Cologne has principally approved the protocol pending minor revisions 
(document attached). An amendment for the genetic/epigenetic cooperation (see 2.6.) will be obtained 
within the review period. All prefunding AtRisk in Zurich and Bern were assessed after the approval of 
the respective Ethic Committees in the context of this study (Bern) and of ZInEP (Zurich). In Cologne, 
all prefunding AtRisk gave informed consent for their clinical data to be used for research and for 
follow-up contacts; after the final approval of Cologne’s Ethic Committee, they will sign an informed 
consent for this study at the first follow-up visit. 

 

2.7.  Cooperation with ZInEP regarding genetics and epigenetics 

The “Zürcher Impulsporgramm zur nachhaltigen Entwicklung der Psychiatrie“ (www.zinep.ch) includes 
a subproject on both the genetics and epigenetics of the at-risk phenotype in collaboration with the 
laboratory of Prof. Walitza (director of the University Hospital of Child and Adolescent Psychiatry in 
Zurich and cooperating partner of this project). ZInEP has collected a large sample of AtRisk adults. 
Our collaboration will enable us to compare CAD to adults regarding genetic polymorphisms and their 
epigenetic changes associated with the at-risk phenotype and with conversion to psychosis. Based on 
ZInEP’s recruitment so far, the final sample is estimated at 300-400. The saliva sampling (including 
the retrospective collection of saliva samples of pre-funding AtRisk) will be contributed by all centres 
as in-house contribution (estimated at 100 at-risk CAD for epigenetic and 130 for genetic analyses).  

 

2.8. Strengths & Weaknesses of the Study 

Our approach has several strengths outlined in the following: 

 Multi-centre approach combining expertise in at-risk research (Bern) with substantiated clinical 
experience in at-risk and general assessments of CAD (Cologne and Zurich) 
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 Established research cooperation between centres in the field of psychosis (Bern and Zurich in the 
VESPA study; Bern and Cologne in early detection and genetic studies) 

 Established early detection services already using equal baseline assessments of at-risk 
symptoms and criteria 

 Experienced clinicians in early detection services having been trained and supervised by FSL 

 Savings of funding costs by substantial centres’ in-house contribution: 

 Pre-funding inclusion and assessments of 80 AtRisk (now including 1-year FU) and 50 GPS  

 Identification and major parts of the initial assessments of AtRisk in the early detection centres 

 Additional on-the-job training and ongoing supervision of research fellows, thus also avoiding 
delayed start of recruitment 

 1-year FU of GPS and up to 5-year FU of at-risk CAD of GPS 

 Annual follow-ups beyond the funding period (2-year FU in ClinS2 and 2-5 year FU in AtRisk) 

 Assessment of the risk enhancing properties of genetic and functional imaging data 

 Availability of comparable data from adult AtRisk samples of the Zurich ZInEP study and of the 
Cologne FETZ allows direct comparisons of adults and CAD and the pooling of our and ZInEP’s 
genetic as well as epigenetic data for comparative analyses (see supporting letters) 

 Availability of comparable data on the prevalence of at-risk criteria in adult GPS in Bern (SNF 
32003B_135381) 

A potential, yet unavoidable weakness of the study lies in the multi-centre approach, as centre effects 
cannot be excluded despite all efforts of quality assurance thus potentially limiting power. 
 

2.9. Expected Value & Valorisation 

In psychosis research, the early detection and intervention has become a main topic within the last two 
decades. Studies on the generation of at-risk criteria, however, were mainly carried out on adult 
samples. With interest in this topic expanding, these criteria were later on simply extended to CAD 
samples without prior investigation into potential special needs of this young age-group. Therefore, our 
study will be the first to examine the validity of current at-risk criteria as well as of the proposed 
measures to enhance their accuracy (risk equations, neuropsychology, genetics, imaging data) in CAD 
and, if necessary, provide starting points for their revision. The impact of the proposed study on 
future early detection research strategies will vary depending on its results: If the sensitivity of 
‘fulfilling any current at-risk criterion’ is low, especially in EOP, a completely different or additional 
set of at-risk criteria for CAD is needed. A more or less comprehensive revision of at-risk criteria 
for CAD, however, is needed, (i) if the positive predictive power of at-risk criteria is low in AtRisk, (ii) if 
their specificity and negative predictive power are low in ClinS and GPS and/or (iii) if their prevalence 
in GPS is high, particularly in children. Such revisions may include the addition of predictors, the 
elimination of single criteria and/or their redefinition in terms of frequency- and/or time-criteria. 

The study’s practical and potential economic impact will be considerable. Early detection of 
psychoses is meanwhile increasingly applied in clinical and research settings in CAD psychiatry and 
will be even more so if the proposed Attenuated Psychosis Syndrome will indeed be included in DSM-
5 (http://www.dsm5.org/ProposedRevisions/; e.g., Carpenter 2011). The study results will therefore be 
of high relevance for the future of early detection and intervention strategies in CAD psychiatry in 
Switzerland and other countries either by providing an empirical basis for applying current at-risk 
criteria and developing intervention strategies from these or, alternatively, by indicating that especially 
intervention studies should be put back until appropriate at-risk criteria for CAD have been developed 
(Schimmelmann et al 2011d). To the latter, the results of our study would lay the groundwork. 

Further, the identification of a valid at-risk phenotype in CAD will allow (i) to explore the underlying 
mechanisms (aetiology) of relevant psychopathological at-risk phenomena in CAD (e.g., associated 
brain regions and functions as well as genes and biomarkers) and thus facilitate knowledge about the 
development of psychosis in adolescence - an age group, in which the relevant developmental 
changes of the brain towards psychosis are assumed to take place (Cannon et al. 2003), and (ii) to 
further enhance the predictive accuracy of at-risk criteria of conversion to psychosis by neurobiological 
markers. As regards aetiology, the repeated non-invasive collection of saliva samples allows the 
retrospective examination of genetic and epigenetic hypotheses comparatively (CAD versus adults) 
and, potentially, in the subgroup of CAD. 
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