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ABSTRACT
Purpose SUPER- Finland is a large Finnish collection of 
psychosis cases. This cohort also represents the Finnish 
contribution to the Stanley Global Neuropsychiatric 
Genetics Initiative, which seeks to diversify genetic sample 
collection to include Asian, Latin American and African 
populations in addition to known population isolates, such 
as Finland.
Participants 10 474 individuals aged 18 years or older 
were recruited throughout the country. The subjects have 
been genotyped with a genome- wide genotyping chip and 
exome sequenced. A subset of 897 individuals selected 
from known population sub- isolates were selected for 
whole- genome sequencing. Recruitment was done 
between November 2015 and December 2018.
Findings to date 5757 (55.2%) had a diagnosis of 
schizophrenia, 944 (9.1%) schizoaffective disorder, 1612 
(15.5%) type I or type II bipolar disorder, 532 (5.1 %) 
psychotic depression, 1047 (10.0%) other psychosis and 
for 530 (5.1%) self- reported psychosis at recruitment 
could not be confirmed from register data. Mean duration 
of schizophrenia was 22.0 years at the time of the 
recruitment. By the end of the year 2018, 204 of the 
recruited individuals had died. The most common cause 
of death was cardiovascular disease (n=61) followed by 
neoplasms (n=40). Ten subjects had psychiatric morbidity 
as the primary cause of death.
Future plans Compare the effects of common variants, 
rare variants and copy number variations (CNVs) on 
severity of psychotic illness. In addition, we aim to track 
longitudinal course of illness based on nation- wide register 
data to estimate how phenotypic and genetic differences 
alter it.

INTRODUCTION
Psychotic disorders are severe mental disor-
ders which often have profound effects on 
quality of life and general functioning.1 2 With 
a lifetime prevalence of 3.1% in Finland,3 
they are also fairly common. The most 
common psychotic disorders, schizophrenia 

and bipolar disorder, are both highly 
heritable, with heritability estimates around 
65%–85%.4 5 Both are highly polygenic 
phenotypes.5 Increasing sample sizes have 
enabled the identification of common and 
rare variants in schizophrenia and bipolar 
disorder, but the understanding of disease 
mechanics is still limited.6

Although high- impact coding variants are 
rare and most psychosis cases do not carry 
them, identification of such variants provide 
opportunities for functional follow- up studies 
and potential insights into the mechanisms of 
these disorders.7–10 The Finnish population 
history provides enhanced opportunities to 
identify such low- frequency coding variants. 
Genetically, Finland is an isolated popula-
tion with two recent bottlenecks, which has 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Limitations are generally related to the aim to collect 
a large number of psychosis patients for a genetic 
study in a relatively short time frame. This resulted 
in a framework where ascertainment was largely 
based on the accessibility of study subjects and that 
the phenotyping had to be based on traits that could 
be collected during a 1- hour visit or from health re-
cord data.

 ⇒ We might have over- representation of subjects with 
severe disease phenotype who need assisted hous-
ing as they were more likely to be contacted during 
housing unit visits.

 ⇒ Strengths include the availability of longitudinal 
registry data, for example on hospitalisations from 
1969 onwards.

 ⇒ SUPER project has exome sequenced a large cohort 
of psychosis cases from a genetically isolated popu-
lation of Finland with known enrichment of rare and 
low- frequency variants.
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caused the enrichment of a set of low- frequency alleles, 
including coding and loss- of- function variants in the 
population.11 Migration of population from coastal early 
settlement regions to inland created internal subpopu-
lations with distinct genetic features.12 Taken together, 
identification of low- frequency variants contributing to 
disease risk might be easier in Finland than in other non- 
bottlenecked European populations due to enhanced 
statistical power.13 Such rare variants predisposing to 
schizophrenia14–16 and to other chronic diseases have 
already been discovered.17

In addition to genes, major environmental and social 
factors shape the risks of psychotic as well as other mental 
disorders.5 18–21 These factors play a role after the early 
phases of brain development, pointing out the need for 
comprehensive phenotype and environmental risk factor 
data in order to understand the causes of the disorders.22 23 
Besides the advantages conferred by the small founder 
population, rapid recent population growth and the high 
prevalence of schizophrenia, Finland has also the advan-
tage of comprehensive health and population registers to 
facilitate the analysis of the overall health consequences 
of rare and common variants and gene- environment 
interactions in large population samples.24–26

Here, we present a new patient cohort, SUPER- Finland, 
which aims to benefit from the population history of 
Finland, national registers and high regional preva-
lence of schizophrenia to advance the field of psychosis 
research. We have collected a cohort of 10 474 patients 
with a history of a self- reported psychotic disorder 
and obtained permissions for extensive registry data 
extraction from the Finnish national registries. Study 
participants were genotyped with single nucleotide poly-
morphism (SNP) array and exome sequenced. A subset 
from Northern Finland was whole genome sequenced. 
Phenotypic information was collected with an interview, 
questionnaires and cognitive testing. The cohort collec-
tion has been funded by the Stanley Center for Psychi-
atric Research and forms one arm of the Stanley Global 
Neuropsychiatric Genomics Initiative, which aims to 
collect an international cross- continent psychosis cohort 
of over 100 000 individuals. In this paper, we describe the 
study protocol for SUPER- Finland.

COHORT DESCRIPTION
The SUPER- Finland study collected 10 474 participants 
with a history of at least one psychotic episode. The 
collection was conducted during a 3- year period between 
November 2015 and December 2018. Subjects with a 
diagnosis of a schizophrenia spectrum psychotic disorder 
(ICD- 10 codes F20, F22- F29), bipolar disorder (F31) or 
major depressive disorder with psychotic features (F32.3 
and F33.3) were recruited from inpatient and outpatient 
psychiatric, general care and housing units. The study was 
advertised in local newspapers. Minors (<18 years) and 
subjects unable to give informed consent were excluded 
from the study. Participants recruited from healthcare 

and housing units were always initially contacted by 
their treating units instead of project staff. Special care 
was taken to ensure wide coverage of known population 
isolates.

The study protocol has been approved by local ethical 
committees. Separate consents were sought for (1) study 
participation, including sample and data storage, and 
data collection from national registers, (2) additional 
sampling for induced pluripotent stem cell (iPS) line 
production, (3) permission to be re- contacted for addi-
tional studies/data set enhancement, (4) permission to 
contact the physician in charge if any health- related results 
of clinical importance were to emerge from the study. A 
separate biobank consent for THL Biobank was collected 
if participant allowed storage and use of collected data 
in biobank research. The cohort participants have been 
examined at baseline, but consent was asked for whether 
study personnel can recontact subjects in the future for 
additional samples or phenotype information. Longitu-
dinal data can be acquired through national registers.

The study protocol included a questionnaire, an 
interview conducted by a study nurse, anthropometric 
measurements and blood/saliva sampling. In addition, 
subjects completed the Cambridge Neuropsycholog-
ical Test Automated Battery (CANTAB) with a tablet 
computer. The average length of one study assessment 
was between 60 and 90 min.

Questionnaire and interview
Participants were asked to fill out a questionnaire (when 
able, by themselves, otherwise assisted) followed by an 
interview with a study nurse. During the interview, data 
on chronic diseases, education, school difficulties, living 
status, anthropometric traits and current medication was 
collected. The questionnaire contained items concerning 
adverse childhood experiences, current psychosocial 
well- being, sleep, substance use and self- perceived cogni-
tive problems. The questions were adopted from previous 
Finnish cohort studies whenever available, in order to 
facilitate case–control comparisons. Detailed informa-
tion from the interview and questionnaire is presented in 
online supplemental tables 1 and 2.

Cognitive assessment
During the interview the study subject performed two 
computerised CANTAB tasks.27 We had to limit the 
number of tests due to time and resource constraints. 
Reaction time was assessed with the 5- choice Reaction Time 
task (RTI). This test was chosen because information 
processing speed is one of the central cognitive deficits 
in psychotic disorders.28 The task provides information 
on motor and mental response speed, response accu-
racy and impulsivity. Visual learning and memory were 
assessed with the Paired Associates Learning (PAL) task.29 
This test assesses learning and memory which are rele-
vant processes among the cognitive endophenotypes in 
psychotic disorders.30 The instructions for PAL test have 
been translated into Finnish and the test has been used 
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previously in the Northern Finland 1966 Cohort Study.31 
RTI was translated specifically for the SUPER Finland 
study.

Sample collection
Blood samples were collected by venipuncture for 
DNA extraction (2× Vacutainer EDTA K2 5/4 mL, BD), 
serum (Vacutainer STII 10/8 mL gel, BD) and plasma 
(Vacutainer EDTA K2 10/10 mL, BD) analyses. In cases 
where venipuncture was not possible, a saliva sample (DNA 
OG- 500, Oragene) was collected for DNA extraction. 
RNA samples were collected from the first 1500 partici-
pants (PAXgene Blood RNA Tube, Qiagen). Serum and 
plasma were left to settle for 30 min and then centrifuged, 
aliquoted in 0.5 mL fractions (Fluid X tubes) and frozen 
(−20°C) on- site within 60 min of sampling. Fasting before 
venipuncture was not required, but fasting time was docu-
mented. Also, possible infections (or fever) within 7 days 
prior to sampling were documented. All frozen samples 
were sent to the Finnish Institute for Health and Welfare 
(THL) within 3 months for long- term storage. If the study 
participant gave his/her consent, an extra blood sample 
(Vacutainer 10/10 mL Li- He, BD) was collected for isola-
tion of peripheral blood mononuclear cells (PBMCs) for 
iPS cell production. PBMCs were isolated by Ficoll- Paque 
method within 30 hours after sampling and stored in LN2 
vapour phase.

DNA extraction from EDTA- blood tubes was performed 
using PerkinElmer Janus chemagic 360i Pro Workstation 
with the CMG- 1074 kit. Saliva samples (n=509) were incu-
bated at +50°C on/before DNA extraction and processed 
using Chemagen Chemagic MSM I robot with CMG- 
1035- 1 kit. Genotyping and sequencing were performed 
at the Broad Institute of MIT and Harvard, Boston, USA.

Data handling
A secure online submission system for phenotype data 
was created for the study. The integrity of the data was 
verified at the time of transmission. Personal data and 
information on consents were collected manually on 
paper and have been stored separately from the genotype 
and phenotype data. The DNA samples, blood samples 
and phenotype data collected will ultimately be stored at 
the THL Biobank if consent was given.

Linking of registry data
A unique feature for Finland and other Nordic countries 
is their nationwide registers kept for administrative and 
statistical purposes.32 Finnish Prescription Drug register 
was initiated in 1996. The Care Register for Health Care is 
a continuation of the Hospital Discharge Register which 
was launched in 1969 and the register contains data on 
every hospitalisation and specialty clinic outpatient visit 
in the country. Psychiatric hospitalisations have informa-
tion from involuntary treatments and psychosocial func-
tioning on admission and at discharge. Unique social 
security number given to every resident guarantees accu-
rate data combination across registers. These registers 

are comprehensive (ie, every resident is included) and 
provide a ready tool for data harmonisation as the same 
data formats are used for every person. The accuracy 
of the register data has been shown to be accurate for 
many disease areas, including psychotic disorders and 
cardiometabolic diseases.26 33–35 For having any psychotic 
disorder, both the specificity (98.3%) and the sensitivity 
(86.1%) of the register data is excellent.3 Register- based 
schizophrenia diagnosis is specific, that is, there are few 
false positives,35 but the sensitivity is lower because patients 
with schizophrenia tend to receive other non- affective 
psychosis diagnosis at the beginning of their course of 
illness.36 The registers and the information which can 
be retrieved through them is described in online supple-
mental table 3. The ICD- codes used in case definition is 
described in online supplemental table 4.

The data obtained from registers will be used to verify 
and detect discrepancies in diagnostic, education and 
pharmacological treatment data collected with question-
naires and interviews from study participants. In addition, 
the registers provide information on environmental risk 
factors, social and occupational functioning and on the 
longitudinal course of disorder and its treatment.

Statistics Finland maintains the cause of death register 
and the register containing information on education 
and employment. We requested four age, sex and birth-
place matched controls for each SUPER- Finland study 
participant to compare these data between population 
controls and psychosis cases.

Genotyping strategy
As the genetic discovery strategy in the SUPER- Finland 
study is based on the population isolate concept, we 
genotyped all samples with SNP array for genome- wide 
coverage and identified rare coding variants by exome 
sequencing. SNP array data will be imputed using a 
population- specific imputation panel containing 4000 
Finnish deep whole genome sequences. The panel has 
been constructed as part of the Sequencing Initiative 
Suomi project (www.sisuproject.fi). Using this panel, we 
can reliably impute variants to SNP array data down to 
0.1%–0.2% population frequency.37 Sequencing is needed 
to identify de novo and very rare variants. An observed 
association between a coding variant and a disease is 
more likely to stimulate meaningful functional analyses 
compared with disease association involving a non- coding 
variant. If such variants exist and if they are enriched in 
Finland due to population history, we have enhanced 
statistical power to detect them compared with similar 
sized studies using more admixed populations.38 39 Both 
genotyping and exome sequencing have been completed 
at the Broad Institute. Characteristics of individuals for 
whom genotyping and/or sequencing data is missing, did 
not pass quality control or are not available are described 
in online supplemental table 5. Controls will be drawn 
from existing Finnish genotype and exome sequence data 
collections.13
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EXOME AND WHOLE SEQUENCING
To identify ultra- rare variants, potentially contributing 
to psychotic disorder susceptibility we exome sequenced 
9381 samples and whole genome sequenced 897 samples. 
Sequencing was performed at the Broad Institute of MIT 
and Harvard using the Illumina HiSeq X platform with 
the use of 151 base pair paired- end reads. Exome samples 
were enriched using the Illumina Nextera capture kit and 
sequenced until 80% of the target capture was covered at 
20×, while whole- genome samples were sequenced at 20 
or 30×. BAM files were processed using Picard sequence 
processing pipeline (http://broadinstitute.github.io/ 
picard/), before mapped onto the human genome refer-
ence build 37 (grch37) using BWA.40 This exactly followed 
standard best practice alignment and read processing 
protocols described in more detail in earlier exome 
analysis publications.41 42 Variant calling was performed 
using the Genome Analysis Toolkit (GATK).43 44 First, 
GATK (version 3.4) was used to perform local realign-
ment around indels and recalibrate base qualities in 
each sample BAM. We called each sample using Haplo-
typeCaller, generating gVCF files containing every posi-
tion of the genome with likelihoods for variants or the 
genomic reference. We merged samples into batches of 
200 using CombineVCFs, and joint- called samples using 
GenotypeVCFs, all using default settings according to the 
best- practice pipeline. We annotated all variants using 
the Variant Quality Score Recalibration tool in GATK 
(version 3.6). The output consists of a VCF with germ-
line single nucleotide variants (SNVs) and indels for all 
samples used in the core SCHEMA analysis. The variant 
joint calling was equivalent to the pipeline used in the 
generation of the gnomAD database.41

PATIENT AND PUBLIC INVOLVEMENT
This research was done without patient involvement. 
Patients were not invited to comment on the study 
design and were not consulted to develop patient rele-
vant outcomes or interpret the results. Patients were 
not invited to contribute to the writing or editing of 
this document for readability or accuracy. However, we 
acknowledge that in general public–patient involvement 
is beneficial for psychiatric research and hope to include 
more public–patient involvement in the future.

FINDINGS TO DATE
The SUPER- Finland study finished recruitment at the 
end of 2018 and managed to recruit 10 474 participants 
(mean age 46.7 (SD 14.8) years; 5184 women; 5290 men). 
These data are displayed in table 1 and online supple-
mental figure 1. Blood samples for DNA analyses were 
collected from 9961 participants and saliva samples from 
509 participants. Cells for iPS generation were collected 
and stored from 5224 participants. A flowchart of the 
study data collection and data processing is shown in 
figure 1.

Table 1 Participant characteristics

n %

Sex Female 5184 49.5

Male 5290 50.5

Region of residence Helsinki 2501 23.9

Kuopio 2282 21.8

Oulu 2074 19.8

Tampere 2522 24.1

Turku 1095 10.5

Native language Finnish/Swedish 10 128 98.3

Other 174 1.7

Diagnosis Schizophrenia 5757 55.2

Schizoaffective disorder 944 9.1

Bipolar disorder (I and II) 1612 15.5

Psychotic depression 532 5.1

Other psychosis 1047 10.0

Other mental disorder 530 5.1

Living Independently 7213 68.9

Supported housing or 
other

3261 31.1

Education Basic 4454 43.4

Upper secondary 4519 44.0

Higher 1293 12.6

Marital status Married or cohabiting 2150 20.8

Other 8162 79.2

Employment status Full- time employment 532 5.1

Part- time employment 320 3.1

Student 423 4.1

Disability pension 5234 50.6

Old- age pension 1191 11.5

Unemployed 578 5.6

Rehabilitation 1736 16.8

Other* 338 3.3

Psychotropic 
medication use

Yes 9789 95.6

No 452 4.4

Reported having more 
than one psychiatric 
diagnosis

Yes 1643 15.8

No 8757 84.2

Persons who had only completed compulsory education and had 
no vocational training beyond a vocational course or on the job 
training and who had not taken the matriculation examination, 
were classified as having a basic education. Completion of 
vocational school was defined as secondary education regardless 
of basic education. Also, those who had passed the matriculation 
examination but who had no vocational training beyond a 
vocational course or on the job training were also classified into 
this intermediate group. Higher education comprised degrees 
from higher vocational institutions, polytechnics and universities. 
Psychotropic medications refer to ATC- class N medications. 
*Taking care of own household or family members, military service 
or other (one of the options in the structured interview).
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Baseline characteristics
The participants had a positive attitude towards 
biobanking, as 90% consented to donate their samples 
and data to the THL Biobank for use in biobank research. 
16.7% refused to be re- contacted for additional sampling 
or other data collection and 11.3% did not want their 
physician to be contacted in case of significant incidental 
clinical findings (table 2).

Finland is divided into five university hospital districts. 
23.9% of the patients were recruited from the Helsinki 
and Uusimaa district (Southern Finland), 21.8% from the 
Kuopio district (Eastern Finland), 19.8% from the Oulu 
district (Northern Finland), 24.1% from the Tampere 
district (Central Finland) and 10.5% from the Turku 
district (Western Finland). The geographic distribution 
of patients is shown on the map of Finland in figure 2. 
The distribution of participants reflects the regional vari-
ation in the prevalence of psychotic disorders in Finland 
(online supplemental figure 2).

Of the total 10 474 participants at the time of recruit-
ment 5757 (55.2%) had a diagnosis of schizophrenia, 944 
(9.1%) schizoaffective disorder, 1612 (15.5%) type I or 
type II bipolar disorder, 532 (5.1 %) psychotic depres-
sion, 1047 (10.0%) other psychosis and for 530 (5.1%) 
the self- reported psychosis at recruitment could not be 

confirmed from register data (table 1). We are still waiting 
for data from the prescription drug register, which will 
be used to evaluate whether subjects in this subset have 
a psychotic disorder or not since the Care Register for 
Health Care only includes hospital discharge diagnoses 

Figure 1 The data collection and processing workflow chart. Additional information is available in online supplemental file 1. 
hIPSC, human induced pluripotent stem cell.

Table 2 Consent information

n %

Willing to participate in the study after 
prescreening

10 474 99.2

Refuse iPS cell production 900 8.6

Refuse Biobank use 1054 10.1

Did not allow to contact their physician 
in case of incidental clinical finding

1185 11.3

Refuse recontact for additional samples 
or data and new studies

1746 16.7

The first row describes the number of subjects who were willing to 
participate after prescreening. The subjects were first prescreened 
for willingness to participate by healthcare unit staff after which 
the study personnel gave them more detailed information about 
the study. The participation rate is based on data collected by the 
study nurse.
iPS cell, induced pluripotent stem cell.
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and outpatient visits from specialised healthcare whereas 
some forms of psychotic disorders, such as substance 
use psychoses, may be managed at ER departments by 
primary care physicians.45

Longitudinal views from register data
At the time of recruitment, the mean duration of 
schizophrenia was 22.0 (SD 12.8) years as calculated 
from the study visit date and date of first hospital-
isation due to psychosis. Duration of schizoaffective 
disorder at study visit was on average 21.9 (SD 12.0) 
years, but duration of bipolar disorders was notably 
shorter, 13.7 (SD 9.0) years which was of similar 
magnitude with the duration of psychotic depression, 
14.1 years (SD 9.1). Other psychosis onset was on 
average 15.3 years before study visit (SD 11.7).

To demonstrate how register data can be applied to 
give insights into longitudinal course of disorder, we 
calculated the sum of involuntary hospital days for each 
subject. Since the sum variable was skewed and had a 
heavy right tail in the distribution, we calculated the 
natural logarithm from the sum variable and used R’s 
emmeans package to calculate back- transformed means 
adjusted for age, sex and recruitment area for each diag-
nosis category (figure 3A). Subjects with schizophrenia 
had the highest sum of involuntary hospital days followed 
by schizoaffective disorder. Involuntary hospital days 
between patients with bipolar disorder, psychotic depres-
sion or other psychosis did not differ from each other. 
As the cohort contains subjects recruited from forensic 
psychiatric hospitals, the numbers might not represent 
the overall situation of involuntary hospitalisations in 
Finland among psychotic patients. Figure 3B depicts the 
bimodal distribution of involuntary hospital days with 
the first peak around 7 days and second peak around 100 
days. 29% of subjects with schizophrenia had no invol-
untary hospital days compared with 53% of subjects with 
bipolar disorder. Similarly, 53% of subjects with psychotic 
depression had zero involuntary hospital days but those 

Figure 2 Sample recruitment by university hospital district. 
The background colour in parenthesis describes the number 
of recruited samples relative to the number of individuals 
living in the area. Individuals have been grouped based on 
the municipality they live in and each dot has been placed 
within the municipality in which the subject lives to depict the 
geographical distribution of the sample.

Figure 3 (A) The mean number of involuntary hospital days by diagnosis group. The means are adjusted for age, sex and 
recruitment area. The whiskers in the bar chart represent 95% CIs. (B) Density plots of involuntary hospital days on logarithmic 
x- axis.
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with schizoaffective disorder had a similar rate of involun-
tary hospitalisations as subjects with schizophrenia (27%).

We received cause of death register data from 
Statistics Finland. These data contain information on 
whether the recruited subject had died by the end of 
the year 2018. We grouped the deaths based on the 
first character of ICD- 10 code. Total of 204 subjects 
had died between recruitment and the end of the 
year 2018. Most common cause of death was cardio-
vascular diseases (n=61, ICD- 10 codes beginning with 
I) followed by neoplasms (n=40). Mean age at death 
was 59.1 years and ranged between 21 and 91 years. 
Thirteen subjects had died due to external causes, 
such as different kinds of falls. We will request updates 
for the cause of death register data later to collect 
more follow- up information and compare these data 
against data derived from age, sex and birthplace 
matched controls. To depict psychiatric comorbidity, 
we plotted the number of psychiatric diagnoses each 
subject has using the register data (online supple-
mental figure 3).

Future plans
In the future, we aim to compare the effects of common 
variants, rare variants and copy number variations (CNVs), 
on severity of psychotic illness. The severity of psychotic 
illness and associated comorbidities and the longitudinal 
disease course will be analysed using the longitudinal 
information available from nationwide healthcare regis-
tries to estimate how phenotypic and genetic differences 
alter the disease course.

Strengths and limitations
In a small country with a population of 5.5 million, 
we were able to recruit over 10 000 participants with 
a psychotic disorder, with a geographical distribution 
mirroring that of the prevalence of psychotic disor-
ders and excellent participation particularly from 
those areas where the prevalence is high.2 Another 
main strength of the study is the availability of longi-
tudinal national registry data, which provides a life-
time perspective on courses of disorders and some 
environmental risk factors and substantially enriches 
the phenotype data collected during the study visit. 
To ensure the high quality of the data and samples, 
the study nurses were trained to perform the study 
protocol and sample treatment in a similar manner 
on all research sites. Performance of the study 
protocol was audited twice a year at all collection 
sites. No serious adverse events among participants 
were reported during the study cohort recruitment 
process.

Because most of the participants were recruited 
from those who had current treatment contact in 
specialised mental health services, the diagnosis distri-
bution in the study cohort recruited does not seem to 
follow the general prevalence of psychotic disorders.3 
This is reflected in the fact that the study recruited 

more schizophrenia patients while the proportion of 
other nonaffective psychotic disorders was smaller. 
In particular, the proportion of patients recruited 
through supported housing units was large. On the 
other hand, having a study sample where patients 
with poor functional outcomes are well represented 
allows us to study the genetic factors contributing 
to the outcome of psychotic disorders. The unique 
population history of Finland combined with compre-
hensive healthcare registries allow good opportu-
nities for genetic research in longitudinal settings. 
Unfortunately, due to resource constraints, we were 
not able to use validated clinical symptom scales such 
as the Positive and Negative Symptoms Scale to assess 
the study participants.

Collaboration
The SUPER- Finland website can be accessed for further 
information (https://www.superfinland.fi/english). The 
data from SUPER- Finland participants who gave biobank 
consent can be acquired from the THL Biobank when 
released from the original study (https://thl.fi/en/web/ 
thl-biobank).
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