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ABSTRACT

Background: The functional outcomes of patients with a psychotic disorder have been associated with several overlapping 
clinical, neuropsychological and developmental factors.
Aim: In a prospective study, we aimed to predict functional outcomes in patients with first-episode psychosis or clinically high 
risk for psychosis by sociodemographic, clinical, neuropsychological and premorbid factors and follow-up symptomatology.
Methods: Altogether, 130 first-episode psychosis and 60 clinical high-risk patients were recruited, and their functioning was 
assessed at baseline and at 9- and 18-month follow-ups. The total follow-up functioning was predicted by baseline characteristics 
and factorized dimensions of baseline clinical symptoms, premorbid adjustment, childhood adversities, neuropsychological 
tests and follow-up symptoms.
Results: Emotional Poverty and Disorganized Thinking, premorbid Sociability and Scholastic Performance, social support, 
baseline functioning, follow-up Depression/Anxiety and Psychoticism correlated significantly with follow-up functioning. 
In the regression model, follow-up functioning was significantly associated with Sociability and Scholastic Performance, 
Disorganized Thinking, work and marital status in the entire sample and in psychotic patients separately. In clinical high-risk 
patients, Emotional Poverty and follow-up depression/anxiety symptomatology were significantly associated with poor follow-
up functioning. The effects of Sociability and School Performance on follow-up functioning were mediated via Emotional 
Poverty in both patient groups.
Conclusion: In psychotic patients, poor premorbid adjustment, disorganized thinking, poor baseline work status and being 
single predicted poor follow-up functioning. The effect of premorbid adjustment on follow-up functioning was partly mediated 
via emotional poverty. In clinical high-risk patients, basic disturbances were affective disorders, and attenuated psychotic 
symptoms represented their severity.
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INTRODUCTION

PSYCHOSIS

According to Emil Kraepelin [1], classification of mental 
diseases should be based on illness course and outcome. 
Using follow-up observations of hospitalized patients, 
he described dementia praecox with poor and manic-
depressive psychoses with good course. Characteristic 
clinical features of dementia praecox were disturbed 
courses of thought (Gedankengang), emotional dullness, 
apathy, lack of interest and volition, diminished work 
capacity and overall lack of emotional activity. Eugen 
Bleuler [2] emphasized the need for early diagnosis and 
the significance of illness symptoms and replaced the 
dementia praecox with a group of schizophrenic patients 
with a better but more variable course. In the illness 
picture, loosening of associations, found in all patients, 
was primary and behind the fundamental symptoms: 
formal thought disorders (typically incoherent train of 
thought) and affect disturbances (typically flattening of 
affects). Other fundamental symptoms were ambivalence 
and autism, while delusions, hallucinations and catatonic 
symptoms were regarded as accessory symptoms [2].

Schneider [3] introduced the concept of  first-rank 
symptoms, which were reliably detectable in all cultures 
and frequently seen in patients with schizophrenia but also 
in other severe psychiatric disorders, even in neurological 
disorders. In a follow-up study, first-rank symptoms were 
not associated with poor prognosis in schizophrenia [4].

Later, the group of  schizophrenias was divided into 
Kraepelinian nuclear schizophrenia with poor prognosis 
and schizophreniform psychoses with good prognosis [5] and 
process/reactive schizophrenia with poor/good premorbid 
development and poor/good prognosis [6]. In two 7½-year 
follow-up studies of first-time hospitalized patients, patients 
with nuclear schizophrenia had poorer outcomes than 
patients with schizophreniform psychoses [7-8].

Strauss et al. [9] proposed a distinction between positive 
and negative symptoms. These symptom categories, accepted 
by other researchers [10], have been adopted in various 
symptom classifications. In addition to negative symptoms, 
poor premorbid psychosocial development, educational and 
work achievement, male gender, single marital status and 
lack of interpersonal networks have been associated with 
poor illness course and functional outcomes in patients 
with schizophrenia [7,8,11,12,13,14,15,16,17,18,19,20,21,
22,23,24].

Patients with schizophrenia have also shown cognitive 
deficits, including worse intellectual function, learning and 
memory, attention, working memory, language, executive 
function and social cognition [25,26,27,28,29,30]. However, 
baseline neurocognitive impairments have not been associated 
with clinical outcome [31]. Additionally, childhood adversities 
have been associated with psychotic disorders [32,33,34] and 
with persistence of psychotic symptoms and poor outcomes 
[35,36].

CLINICAL HIGH RISK FOR PSYCHOSIS (CHR)

As early as 1887, Emil Kraepelin [37] described that mental 
illness (Geisteskrankheit) mostly begins gradually; a sudden 
beginning is mostly a reaction to external causes. Almost 
regularly, small changes in emotional life (Gefülsleben) 
are the first signs, but it may take weeks, months or even 
years before the onset of a mental illness. This prodromal 
stage (Stadium der Prodrome) may appear as emotional 
irritation, restlessness or depressiveness. When the stage 
of uncharacteristic prodromal disturbances retreats, 
the characteristic initial symptoms (Initialsymptome) 
of psychosis become visible. Bleuler’s [2] description of 
“latent schizophrenia” represents a prodromal disturbance 
without characteristic symptoms of schizophrenia or its 
‘forme fruste’ [38].

Hoch and Polatin [39] described pseudoneurotic forms 
of schizophrenia with brief  and limited psychotic episodes 
(micropsychoses) and found that 20% of  these patients 
became schizophrenic [40]. In two 8-year follow-up studies, 
15.4% of  patients with pseudoneurotic schizophrenia 
became psychotic. Compared with patients with nuclear 
schizophrenia and schizophreniform psychoses, their 
outcome was better [7-8].

 In the 1960s, Huber [41] described anomalous subjective 
experiences (basic symptoms) that can develop into psychosis 
(prodromes) or resolve spontaneously (outpost syndromes) 
[41,42,43]. Based on these observations, instruments Bonn 
Scale for the Assessment of  Basic Symptoms (BSABS) 
and Schizophrenia Proneness Instrument, Adult Version 
(SPI-A) [44,45] were developed for detecting individuals 
at high risk for psychosis. Using a combination of positive 
symptoms, changes in functioning and family history, two 
other instruments, the Comprehensive Assessment of At-
Risk Mental States (CAARMS) [46,47,48] and Structured 
Interview for Prodromal Syndromes/Scale of  Prodromal 
Symptoms (SIPS/SOPS) [49,50], have been developed and 
widely used.
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Clinical High Risk for Psychosis (CHR) patients are 
characterized by many clinical disorders, including substance 
use, affective disorders, suicidal ideation and self-harm, 
and have impairments in work or in educational and social 
functioning [51]. In patients with CHR, e.g., long duration of 
prodromal symptoms, positive symptoms, bizarre thinking, 
schizotypal personality, substance abuse, low education, 
depression, disorganization, neurocognitive deficits and 
poor psychosocial development have been associated with 
onset of psychosis [52,53,54,55,56,57,58]. According to a 
systematic review, negative symptoms and disorganized 
symptoms and cognitive deficits predate frank psychotic 
symptoms and are risk factors for poor functioning [59].

In CHR patients, impaired emotion recognition and 
processing speed and deficits in motor speed, verbal memory, 
verbal learning, verbal fluency and executive function have 
been associated with the onset of  psychosis and poor 
functioning [58,60,61,62,64]. Additionally, patients with 
CHR report high levels of childhood adversity [65,66]; this 
adversity may predict depression, poor social functioning 
and suicidal thinking [66,67,68].

In terms of premorbid functioning, CHR subjects have 
not differed from patients with first-episode psychosis or 
multi-episode schizophrenia [69]. In outcome studies of 
CHR patients, premorbid psychosocial adjustment, baseline 
negative symptoms and poor employment/study situations 
have predicted poor functional outcomes at follow-up 
[63,64,70,71].

In our previous study, we found that sum scores of 
premorbid adjustment, assessed by the Premorbid Adjustment 
Scale (PAS) [72], and sum scores of disorganized symptoms 
of the Structured Interview for Prodromal Syndromes (SIPS) 
[49, 73], and one of several neuropsychological (NEUPSY) 
tests were the major predictors of  follow-up functioning 
in patients with clinical or subclinical psychotic disorders 
[74,75]. However, PAS and SIPS scores and NEUPSY 
tests used in analyses are combinations of heterogeneous 
items. Therefore, in order to reduce heterogeneity of these 
measurements we factorized PAS, SIPS and NEUPSY items 
and follow-up symptoms and used these factor dimensions in 
our analyses. Using more homogeneous explanatory factors, 
we expected that the practitioner planning interventions 
for psychotic patients can also receive a more concise and 
understandable view of  the factors predicting patient’s 
functional outcome. 

In the present study, our first aim was to predict 9- to 
18-month functional outcomes with premorbid, baseline and 
follow-up factor dimensions in patients with first-episode 

psychosis (FEP) and clinical high risk for psychosis (CHR). 
We proposed that PAS can express the effects of very early, 
like genetic and external, factors that can modulate the 
clinical factors available at the moment when the clinicians 
first time meet psychotic patients and concurrently associate 
with functional outcome. Thus, our second aim was to 
investigate whether the effect of PAS on follow-up functioning 
is mediated via baseline clinical factor dimensions. The 
18-month follow-up is justified because interventions, aimed 
at improving both clinical and functional outcomes over 
longer time periods, should be performed during this critical 
period. 

METHODS

The investigations of the Turku Early Psychosis Study 
(TEPS) study programme were carried out in accordance 
with the latest version of the Declaration of Helsinki, 
and the study design and protocols were approved by the 
ethical committee of the Turku University Hospital. Written 
informed consent from participants was obtained after the 
procedure had been fully explained to them.

SAMPLE AND EXAMINATIONS

The TEPS is a prospective study in which the sample and 
examinations were described in detail in our previous 
article [74-75]. Altogether, 130 FEP and 60 CHR patients 
were recruited from the services of the Turku University 
Hospital District in Finland between October 2011 and 
December 2017.

FEP was defined by the Structured Clinical Interview 
for DSM-IV (SCID-I) criteria and included schizophrenia, 
delusional and bipolar psychoses, acute and transient 
psychoses and other psychoses. CHR was defined by the ultra-
high risk (UHR) criteria: Attenuated Psychotic Symptoms 
(APS), Brief  Limited Psychotic Symptoms (BLIPS) and 
genetic risk and reduction of function (GRD) assessed by 
the 3.0/5.0 version of the Structured Interview for Prodromal 
Syndromes (SIPS/SOPS) including the Global Assessment 
of Functioning (GAF) scale [49,73].

At baseline, information on socioeconomic background, 
premorbid adjustment (PAS) [72], SIPS symptoms (SIPS/
SOPS), including GAF [49,73] and Axis I diagnosis (the 
Structured Clinical Interview for DSM-IV, Axis I) [76] were 
received in interviews. Neuropsychological tests (NEUPSY) 
were obtained from 119 (92%) out of 130 FEP and from 54 



127

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED

(90%) out of 60 CHR patients when the patients recovered 
from their acute psychosis.

Self-rating questionnaires on adverse and traumatic 
experiences in childhood (the Trauma and Distress Scale 
(TADS) [77,78]) and social support (Perceived Social Support 
Scale-Revised (PSSS-R) [79]) received from close confidants 
were also obtained. The PSSS-R includes 12 questions on 
social support received. The sum score (range 0-48) was 
used as an indicator of social support. Details of PAS, SIPS/
SOPS, TADS and NEUPSY and their factor analyses are 
described in the Supplementary Material.

All subjects examined at baseline were invited to follow-
up studies 9 (T1) and 18 (T2) months after the baseline 
examination. For this outcome study, GAF at baseline 
(GAFT0) and at the follow-up points (GAFT1 and GAFT2) 
and occurrence of psychosis (yes/no), depression (yes/no) and 
anxiety (yes/no) symptoms at the follow-up points (T1 and 
T2) were recorded. Due to follow-up dropouts, information 
regarding both functioning (GAF) and psychiatric symptoms 
was supplemented by scrutinizing patients’ medical case 
notes and by telephone interviews with patients and/or 
their relatives and/or their doctors. GAF and psychosis, 
depression and anxiety symptoms were obtained for 190 
(T0), 189 (T1) and 188 (T2) patients. Thus, there was one 
dropout at T1 and two dropouts at T2. 

STATISTICAL ANALYSES

First, distributions of background factors were cross-
tabulated, and means and SD of GAF, SIPS, TADS, 
PSSS-R, PAS and NEUPSY scores were calculated by 
diagnostic groups and tested by Chi-square tests and 
analyses of variance (ANOVAs). The sum of GAFT1 and 
GAFT2 was calculated, and this sum score was used to 
describe follow-up functioning (F-GAF).

Principal component factor analyses with varimax 
rotation were calculated from PAS, SIPS, TADS and 
NEUPSY items and follow-up symptoms, and the factors 
received were interpreted (Supplementary Tables 2-6). Means 
of factor dimension scores were calculated by diagnostic 
groups, and differences were tested with ANOVAs. Pearson 
correlation coefficients were calculated for the PAS, SIPS, 
TADS and NEUPSY dimensions and PSSS-R scores.

In multivariate analyses, F-GAF was predicted by 
background characteristics, PAS, SIPS, TADS and NEUPSY 
dimensions, and social support scores in linear regression 
analyses. Thereafter, follow-up psychiatric symptom 
dimensions were also included in the regression analyses.

Finally, a PROCESS macro in SPSS (model template 
4) created by Hayes [80] was used. In cross-sectional 
samples, this macro tests the direct and indirect effects of 
an independent variable (X) on a dependent variable (Y) 
while modelling a process in which X affects a mediator 
(M), which in turn affects Y. The models tested the effect of 
X (PAS) on Y (F-GAF) with mediators (SIPS, TADS and 
NEUPSY dimensions and PSSS-R scores). Five thousand 
bootstrap samples and 95% confidence intervals were used 
for all analyses. The PROCESS macro was developed for 
cross-sectional analyses, but in the present study, it was 
applied in a prospective design.

Analyses were performed for all study subjects and in 
sensitivity analyses for FEP and CHR patients separately. 
Data were analysed using the Statistical Programme for 
the Social Sciences (SPSS) v26.0, and p values <0.05 were 
considered statistically significant.

RESULTS

BASELINE ANALYSES

In FEP patients, 33.8% had affective and 66.2% had non-
affective psychosis. A majority of the CHR patients suffered 
from depression (56.7%) and anxiety (26.7%) disorders. 
The FEP patients reported more social support and, by 
diagnostic definition, more SIPS-positive symptoms. 
Otherwise, there was no difference in background 
characteristics, SIPS symptoms, TADS or PAS scores. 
At baseline, GAF was lower in FEP patients than in CHR 
patients. During follow-up, GAF in the FEP (p<0.001) and 
CHR (p=0.007) groups improved. However, at follow-up, 
there was no difference in F-GAF between the diagnostic 
groups (Table 1).
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Table 1. Sociodemographic background and baseline characteristics of the Turku Early Psychosis Study (TEPS) sample

FEP CHR All p

Gender n=130 n=60 n=190 0.336

Male 56.2 51.7 54.7

Female 43.8 48.3 45.3

Age (years) n=130 n=60 n=190 0.124

18-23 37.7 53.3 42.6

24-29 33.1 23.3 30.0

30-49 29.2 23.3 27.4

mean (SD) 26.5(5.9) 25.0(6.2) 26.1(6.0) 0.111

Marital status n=130 n=60 n=190 0.999

Single 72.3 71.7 72.1

Ever married/divorced 27.7 28.3 27.9

Basic education n=130 n=60 n=190 0.347

Elementary school or less 40.0 41.7 40.5

High school 13.8 6.7 11.6

College 46.2 51.7 47.9

Professional education n=130 n=60 n=190 0.254

None 43.8 48.3 45.3

Vocational school 41.5 43.3 42.1

University 14.6 8.3 12.6

Years of education; mean (SD) 13.8(3.1) 13.2(2.9) 13.6(3.0) 0.207
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FEP CHR All p

Employment situation n=130 n=60 n=190 0.574

Employed 60.0 58.3 59.5

Unemployed 19.2 30.0 22.6

Sick leave 10.8 6.7 9.5

Temporary pension 10.0 5.0 8.4

Social support n=104 n=48 n=152

 mean, SD 31.4(11.5) 27.4(10.7) 30.2(11.4) 0.046

SCID Diagnosis (%) n=130 n=60 n=190 <0.001

None  0.0 8.3 2.6  

Bipolar 16.9 3.3 12.6  

Depression  16.9 56.7 29.5  

Non-affective Psychosis  66.2 5.0 46.8

Anxiety 0.0 26.7 8.4

SIPS symptoms n=125 n=60 n=185

Positive (0-30) 16.5(5.3) 10.6(5.9) 14.6(5.6) <0.001

Negative (0-30) 11.0(7.2) 11.4(6.5) 11.1(6.9) 0.760

Disorganized (0-24) 5.4(4.0) 4.9(3.4) 5.3(3.9) 0.325

General (0-24) 6.8(4.5) 7.7(3.3) 7.1(4.2) 0.162

TADS mean (SD) n=107 n=48 n=155

EmoAb (1-5) 4.7(4.3) 5.3(4.4) 4.9(4.3) 0.449

PhyAb (1-5) 1.7(2.1) 1.8(2.6) 1.8(2.2) 0.831
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FEP CHR All p

SexAb (1-5) 1.2(3.1) 0.6(1.6) 1.0(2.7) 0.242

EmoNeg (1-5) 6.8(5.0) 7.5(5.1) 7.0(5.0) 0.469

PhyNeg (1-5) 3.4(2.8) 3.3(3.1) 3.4(2.9) 0.831

PAS mean (SD) n=124 n=57 n=181

    -11 years (0-24) 6.2(3.6) 6.8(3.3) 6.4(3.5) 0.278

12-15 years (0-30) 10.1(5.2) 10.8(4.9) 10.3(5.1) 0.427

16-18 years (0-30) 10.9(5.6) 10.9(5.9) 10.9(5.6) 0.998

FEP = First-episode psychosis; CHR = clinical high-risk to psychosis; 
EmoAb = Emotional abuse; PhyAb = Physical abuse; SexAb = Sexual abuse; EmoNeg = Emotional neglect; 
PhyNeg = Physical neglect; PAS = Premorbid adjustment

In neurocognitive tests of attention, speed of processing, 
verbal learning and visual learning, the CHR patients 
performed better than FEP patients (Supplementary Table 
1). In other tests, there was no difference between FEP and 
CHR patients.

FACTOR ANALYSES ON SIPS SYMPTOMS, 
NEUROPSYCHOLOGICAL TEST PARAMETERS, 
TADS DOMAINS AND FOLLOW-UP SYMPTOMS

Factor analysis of SIPS items yielded four dimensions: 
emotional distress, emotional poverty, disorganized 
thinking and delusions/hallucinations (Supplementary 
Table 2). Social anhedonia/withdrawal and avolition 
loaded on the Emotional Distress and Emotional Poverty 
dimensions, indicating some overlap and decrease in 
mood and emotional response in these dimensions. Odd 
behaviour/appearance loaded on Emotional Poverty and 
Disorganized Thinking dimensions describing the inability 
to take care of appearance and to behave coherently.

Factor analyses for NEUPSY yielded four factor 
dimensions: executive functions, cognitive performance, 
perceptual disturbances and verbal skills. For TADS domain 
there was one factor, childhood trauma. For PAS items, 
there were two factors, sociability and school performance. 
For follow-up symptoms, there were two factor dimensions, 

depression/anxiety and psychoticism (Supplementary Tables 
3-6).

In CHR patients, Emotional Distress, Cognitive 
Performance and Depression/Anxiety dimension scores 
were higher than in FEP patients, whereas in Disorganized 
Thinking and Delusionary/Hallucinatory and Psychoticism 
dimensions, the situation was reversed (Supplementary Figure 
1).

The employment situation, GAFT0, SIPS dimensions 
Emotional Poverty and Disorganized Thinking, PAS 
Sociability and School Performance, social support, and 
follow-up Depression/Anxiety and Psychoticism correlated 
significantly with F-GAF. It was notable that the NEUPSY 
and Childhood Trauma had no significant correlation with 
the F-GAF (Table 2).
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0 1. 2. 3. 4. 5. 6. 7.

0. GAFT0 1 .438** -.220** -.216** -.307** -.159* -.031 .222**

1. F-GAF (GAFT1+GAFT2) .438** 1 -.119 -.368** -.240** -.003 .083 .131

SIPS dimensions 

2. Distress -.220** -.119 1 .000 .000 .000 .026 -.009

3. Emotional Poverty -.216** -.368** .000 1 .000 .000 -.162* -.246**

4. Disorganized Thinking -.307** -.240** .000 .000 1 .000 -.006 -.049

5. Delusionary/Hallucinatory -.159* -.003 .000 .000 .000 1 .045 -.237**

NEUPSY dimensions

6. Executive Functions -.031 .083 .026 -.162* -.006 .045 1 .000

7. Cognitive Performance .222** .131 -.009 -.246** -.049 -.237** .000 1

8. Perceptual Disturbances 223** .134 -.107 -.135 -.205** -.009 .000 .000

9. Verbal Skills .084 .141 -.232** -.143 -.001 .029 .000 .000

PAS dimensions

10. Sociability -.222** -.278** .296** .385** .076 .034 -.059 -.063

11. Scholastic Performance -.079 -.354** .028 .373** .001 -.024 -.146 -.333**

TADS domain dimension

12. Childhood Trauma .063 -.117 .115 .171* -.091 .050 .034 .024

PSSS-R scores

13. Social support .124 .243** -.331** -.304** .077 -.025 -.091 .113

Follow-up symptom dimensions

14. Depression/Anxiety -.138 -.402** .186* .098 -.084 -.152* -.150* .004

15. Psychoticism -.197** -.569** -.110 .138 .217** .188* .044 -.159*

Table 2. Correlation between baseline functioning (GAFT0), follow-up functioning (F-GAF) scores, Structured Interview for Prodromal 
Syndromes (SIPS), neuropsychological tests (NEUPSY), Premorbid Adjustment Scale (PAS), Trauma and Distress Scale (TADS) dimensions, 
Perceived Social Support Scale-Revised (PSSS-R) scores and follow-up symptom dimensions
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**. Correlation is significant at the 0.01 level (2-tailed)
*. Correlation is significant at the 0.05 level (2-tailed)

8. 9. 10. 11. 12. 13. 14. 15.

0. GAFT0 .223** .084 -.222** -.079 .063 .124 -.138 -.197**

1. F-GAF (GAFT1+GAFT2) .134 .141 -.278** -.354** -.117 .243** -.402** -.569**

SIPS dimensions 

2. Distress -.107 -.232** .296** .028 .115 -.331** .186* -.110

3. Emotional Poverty -.135 -.143 .385** .373** .171* -.304** .098 .138

4. Disorganized Thinking -.205** -.001 .076 .001 -.091 .077 -.084 .217**

5. Delusionary/Hallucinatory -.009 .029 .034 -.024 .050 -.025 -.152* .188*

NEUPSY dimensions

6. Executive Functions .000 .000 -.059 -.146 .034 -.091 -.150* .044

7. Cognitive Performance .000 .000 -.063 -.333** .024 .113 .004 -.159*

8. Perceptual Disturbances 1 .000 -.027 -.066 -.021 -.011 -.112 -.022

9. Verbal Skills .000 1 -.037 -.327** .120 .072 .021 .037

PAS dimensions

10. Sociability -.027 -.037 1 .000 .238** -.459** .121 .031

11. Scholastic Performance -.066 -.327** .000 1 .059 -.156 .216** .164*

TADS domain dimension

12. Childhood Trauma -.021 .120 .238** .059 1 -.354** .183* -.043

PSSS-R scores

13. Social support -.011 .072 -.459** -.156 -.354** 1 -.152 .011

Follow-up symptom dimensions

14. Depression/Anxiety -.112 .021 .121 .216** .183* -.152 1 .000

15. Psychoticism -.022 -.037 .031 .164* -.043 .011 .000 1
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MULTIVARIATE PREDICTION OF FOLLOW-UP 
FUNCTIONING

In linear regression analysis, baseline marital status 
(single), poor employment situation, Disorganized 
Thinking, difficulties in premorbid Sociability and School 
Performance associated with poor F-GAF (Table 3 A). 
In FEP patients, the associations were the same as in the 
entire sample (Table 3 B). In CHR patients, only Emotional 
Poverty significantly associated with F-GAF (Table 3 C).

Table 3. Regression analyses for follow-up functioning in the total sample (A.) and in the patients 
with first-episode psychosis (B. FEP) and with clinical high risk for psychosis (C. CHR) separately 

R2 0.342 B p CI95%

Marital status (single) 10.047 0.038 0.588 19.507

Employment situation -8.782 <0.001 -13.186 -4.377

Disorganized thinking -7.492 <0.001 -11.608 -3.376

Sociability -6.122 0.006 -10.472 -1.772

Scholastic Performance -11.498 <0.001 -15.666 -7.330

R2 0.400 B p CI95%

Marital status (single) 15.519 0.011 3.622 27.416

Employment situation -8.391 0.002 -13.711 -3.070

Disorganized thinking -8.351 0.001 -13.062 -3.640

Sociability -5.601 0.044 -11.052 -.151

Scholastic Performance -13.066 <0.001 -18.287 -7.845

R2 0.149 B p CI95%

Emotional poverty -10.378 0.003 -17.075 -3.681

A. TOTAL SAMPLE

B. FEP

C. CHR
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In the regression models for FEP patients, the proportion 
of  explained variance (R2) increased steadily when 
explanatory factors were added, and the regression models 
were statistically significant at each stage. In CHR patients, 
the effects of PAS dimensions were significant. Thereafter, 
regression models were non-significant until the follow-up 
depression/anxiety dimension was included. Simultaneously, 
R2 increased considerably (Figure 1).

Figure 1. Proportions of explained variation (R²) in prediction models by stages of added explanatory 
factors in linear regression analyses for the patients with first-episode psychosis (FEP) and clinical 
high risk for psychosis (CHR)

Predictors: 1. Premorbid (PAS) Scholastic performance; 2. previous and premorbid (PAS) Sociability; 3. previous and Trauma and Distress Scale 
(TADS) dimension; 4. previous and neuropsychological (NEUPSY) dimensions; 5. previous and social support (PSSS-R) scores;
6. previous and Structured Interview for Prodromal Syndromes (SIPS) dimensions; 7. previous and background factors; 8. previous and follow-
up Psychoticism; 9. previous and follow-up Depression/Anxiety
Significance of regression models in each stage: *** p<0.001, ** p<0.01, * p<0.05 

In mediation analyses of the total sample (Figure 2) and 
in FEP and CHR patients separately (Supplementary Figures 
2a-2d), the effects of PAS Sociability and PAS Scholastic 
Performance on F-GAF were significantly mediated via SIPS 
Emotional Poverty. This finding explains why SIPS Emotional 
Poverty was not included into the regression model. In 
the total sample and FEP patients separately, the direct 
effect of  PAS Sociability and Scholastic Performance on 
F-GAF was also significant, but not in CHR patients. Other 
SIPS dimensions and Childhood Trauma and NEUPSY 
dimensions and social support scores did not act as mediators 
between PAS and F-GAF.
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Figure 2. Path analyses for the effects of Premorbid Adjustment Scale (PAS) Sociability (A) and  PAS Scholastic 
Performance (B) to follow-up functioning (F-GAF, Global Assessment of Functioning) 

Note:

 *** p<0.001, ** p<0.01, * p<0.05

 *** p<0.001, ** p<0.01, * p<0.05

Note:

*** p<0.001, ** p<0.01, * p<0.05

Total effect of X on Y
Effect se t p LLCI ULCI
-12.184 2.386 -5.107 <0.001 -16.892 -7.475
Direct effect of X on Y
Effect se t p LLCI ULCI
-8.831 2.478 -3.564 <0.001 -13.722 -3.940
Indirect effect(s) of X on Y:

Effect BootSE BootLLCI BootULCI
Emotional Poverty -3.353 1.036 -5.497 -1.514

Total effect of X on Y
Effect se t p LLCI ULCI
-9.240 2.467 -3.745 <0.001 -14.109 -4.370
Direct effect of X on Y
Effect se t p LLCI ULCI
-5.290 2.556 -2.070 0.040 -10.336 0.245
Indirect effect(s) of X on Y:

Effect BootSE BootLLCI BootULCI
Emotional Poverty -3.949 1.158 -6.409 -1.914

PAS Sociability (X)

A
Emotional poverty

F-GAF (Y)c=-5.290*

a=0.385*** b=-10.264***

PAS Scholastic 
Performance (X)

B
Emotional poverty

F-GAF (Y)c=-8.831***

a=0.371***
b=-9.035***



136

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED

Additionally, in the total sample and in FEP patients 
separately, the effect of  PAS Sociability on F-GAF was 
significantly mediated via employment situation (all: effect 
-1.944; CI -3.709 to -0.516; FEP: effect -2.554; CI -4.799 
to -0.724), but the effect of  PAS School Performance on 
F-GAF was not mediated significantly via employment 
situation. In CHR individuals, the effect of PAS Sociability 
or Scholastic Performance on F-GAF was not mediated via 
work situation. In these analyses for all patients and FEP 
and CHR patients separately, employment situation was 
significantly associated (p<0.05) with F-GAF.

DISCUSSION

DISORGANIZED THINKING AND DIMINISHED 
EMOTIONALITY: CORE FEATURES OF 
PSYCHOSES

In the combined sample of FEP and CHR patients, 
four dimensions, emotional distress, emotional poverty, 
disorganized thinking and delusions/hallucinations, were 
formed from the SIPS symptoms. Numerous previous 
factor analyses on patients with schizophrenia [81,82,83
,84,85,86,87,88,89,90,91,92,93,94,95], on a heterogeneous 
group of psychiatric patients [96], early affective and non-
affective psychoses [97] and on help-seeking youths with 
early FEP or CHR [98] have yielded negative, disorganized, 
affective and psychotic symptom dimensions resembling 
the symptom dimensions found in the present study. Names 
of dimensions may vary between different studies, but the 
SIPS symptom dimensions found in the present study fit 
quite well with the four main symptom dimensions found 
in other studies.

Of note, the SIPS items social anhedonia/withdrawal and 
avolition loaded on both emotional distress and emotional 
poverty dimensions, indicating that these symptom dimensions 
describing acute decreases in mood (depression) and long-
standing decreases in emotional responsiveness (negative 
symptoms) are partly joined together [99]. Additionally, the 
SIPS item odd behaviour/appearance loaded on Emotional 
Poverty and Disorganized Thinking dimensions describing 
an inability to take care of cleanness and appearance and 
inability to behave coherently having the same origin as 
Disorganized Thinking.

DISORGANIZED THINKING AND DIMINISHED 
EMOTIONALITY: MAJOR PREDICTORS OF 
FUNCTIONAL OUTCOMES

Kraepelin [1] and Bleuler [2], who both intensively followed 
their patients for years, regarded thought and emotional 
disturbances as essential features in psychotic disorders. 
The former spoke about the disturbed course of thoughts 
and emotional dullness, and the latter spoke about the 
loosening of associations and flattening of affect. The 
Disorganized Thinking and Emotional Poverty symptom 
dimensions come close to Kraepelin’s and Bleuler’s 
symptom descriptions and support Liddle’s [100] suggestion 
that diminished mental activity (psychomotor poverty) and 
disorganization form core deficits of classic schizophrenia, 
even core features of schizotypal and CHR subjects.

In line with previous studies concerning negative 
symptoms and their central components [7,8,18,22,23,101,102] 
and formal thought disorders [103], emotional poverty and 
disorganized thinking, in the present study, were strongly 
correlated with poor functioning (F-GAF). In regression 
models, Emotional Poverty’s effect on F-GAF was explained 
by PAS dimensions, except in the CHR sample. Thus, 
disorganized thinking and emotional poverty seem to have 
major independent effects on functional outcomes and 
probably different neural correlates, which are described 
in the Appendix.

Instead,  in  l ine  wi th  previous  s tudies 
[104,105,106,107,108,109], the dimension including delusions 
and hallucinations and Bleulerian accessory symptoms played 
no role in the prediction of functional outcome. This finding 
concerns CHR patients specifically. The CHR cases are most 
often defined by subclinical delusional and hallucinatory 
symptoms, and their severity predicts conversion to psychosis 
[110]. However, more than 70% of CHR patients did not 
become psychotic during two years of  follow-up [111]. 
Transition to psychosis hardly has much effect on functioning 
in the long run, and successful interventions preventing 
transition to psychosis have not improved the functional 
outcome of patients with CHR [112].

FUNCTIONAL OUTCOME HAS ITS ROOTS IN 
EARLY PREMORBID ADJUSTMENT

Premorbid adjustment is generally considered a global 
factor. In the present study, PAS was factorized into 
two separate dimensions: sociability and scholastic 
performance. Regression analyses showed that scholastic 
performance had a stronger association with functioning 
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than sociability, but sociability had an independent effect 
on functioning.

In line with previous studies, both premorbid dimensions 
correlated with emotional poverty and functional outcome 
[7,8,16,17,18,19,22,23,104,113,114] both directly and via 
emotional poverty so strongly that in regression modelling, 
emotional poverty did not enter the model in FEP patients. 
In the CHR patients, however, the effect of PAS dimensions 
was totally mediated via emotional poverty, whose association 
with functioning was emphasized as in another CHR study 
[115].

The fact that the effects of  premorbid sociability 
and scholastic performance on F-GAF were mediated 
via emotional poverty but not via disorganized thinking, 
which had only a direct effect on F-GAF, indicates that 
emotional poverty has its roots in the very early psychosocial 
development of  patients with psychosis. Contrary to a 
previous meta-analysis [36], in the present study, childhood 
adversity had no association with functional outcome.

CHR PATIENTS SUFFER FROM AFFECTIVE 
DISORDERS

While the baseline Delusion/Hallucination dimension and 
transition to psychosis [75] had no effect on F-GAF and the 
effect of follow-up Psychoticism on F-GAF was moderate, 
the follow-up Depression/Anxiety dimension increased 
strongly explanatory power in the regression model 
indicating that in CHR patients, continuation of affective 
symptomatology is more strongly associated with decreased 
functioning than psychotic symptoms. Moreover, the effect 
of both premorbid sociability and scholastic performance 
on F-GAF was mediated via emotional poverty. This, 
together with the finding concerning follow-up affective 
symptoms, indicates that there is an affective continuum 
from premorbid stage via baseline emotional poverty and 
follow-up depression/anxiety to deficits of functioning. In 
patients with depression, poor premorbid adjustment is 
associated with negative symptoms [99], indicating that 
negative symptoms are not specific to psychoses but are also 
found in depression. Moreover, in a study of CHR patients, 
lower levels of negative and mood/anxiety symptoms were 
related to an increased likelihood of both symptomatic 
and functional recovery [116].

The discussion above and the fact that disorganized 
thinking played no role in predicting functioning in CHR 
patients suggest that the CHR group fundamentally differs 
from the FEP group and, BLIPS excluded, represents a 

group of  affective disorders with temporary or durable 
psychotic-like symptoms indicating the severity of affective 
disorders. In a long-term outcome study of CHR patients, 
SIPS disorganized symptoms predicted functional outcomes 
[110]. However, SIPS disorganization symptoms represent a 
heterogeneous group that also includes negative symptoms (in 
the present factor analysis, ‘odd behaviour and appearance’ 
was partly loaded on Emotional Poverty, also representing 
negative symptoms).

For functional outcome, these findings challenge the 
CHR/Ultra-High Risk (UHR) paradigm. A great majority of 
CHR patients have non-psychotic clinical disorders, mostly 
anxiety and depression [117,118,119], as in the present study, 
and the occurrence of anxiety and depressive disorders is 
associated with impaired global functioning and suicidality 
[68,118]. Among UHR patients, affective symptoms, not 
subthreshold psychotic symptoms, are the most commonly 
reported reasons to seek help, and patients reporting affective 
symptoms had poorer functional outcomes than patients with 
subthreshold psychotic symptoms [119]. In a 6-year follow-
up study, 45% of non-converted UHR patients remained 
functionally impaired, and persistence or recurrence of non-
psychotic comorbid mental disorders was associated with 
poorer global functional outcomes [120]. All these findings 
strongly indicate that in the great majority of patients with 
CHR, the focus of attention should shift from prevention 
of transition to psychosis to active interventions of actual 
affective clinical disorders [121].

WORK STATUS IS A CENTRAL INDICATOR OF 
FUNCTIONAL OUTCOME IN FEP

Baseline work status was an independent, non-clinical 
predictor of functional outcome in patients with FEP. 
Contrary to FEP patients, in CHR patients, work status 
played no role in the prediction of functional outcome, 
emphasizing a basic difference between FEP and CHR 
patients. Although neurocognitive deficits are common 
in FEP [25,26,27,28,29,30,122] and in CHR patients 
[60,61,62,63,64,58] and, in the present study, correlated with 
GAFT0, they, in line with some other studies [31,110], did 
not predict functional outcome in our modelling in which 
premorbid school performance and emotional poverty, as 
in a network analysis [123], and work situation explained 
the effect of baseline neurocognitive deficits on functional 
outcome. Similarly, although social support correlated 
strongly with F-GAF, in modelling, its effect on functional 
outcome was explained away by premorbid sociability, 
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indicating that perceived social support at the time of 
onset of psychosis has its roots in premorbid social and 
peer relations. Baseline work status is a result of long-term 
development affected by several preceding and current 
factors, such as premorbid adjustment, neurocognitive 
performance, and deficit (emotional) and productive 
(positive) clinical symptoms, and is therefore one of the 
most important factors when treatment interventions are 
planned.

ADVANTAGES AND LIMITATIONS

Moderately low number of study participants limits results’ 
generalizability. Also, the follow-up period (18 months) 
can be seen as a limitation. However, the first two years 
form the most important period in treatment of psychotic 
patients. Thereafter, the changes in patients’ functioning are 
smaller (e.g., 171). The GAF, which measures mainly illness-
related functioning, was used as an indicator of functioning. 
This finding may have emphasized associations between 
symptoms and GAF scores, especially at the baseline 
examination. In any case, GAF is a good enough indicator 
of real-life functioning. The small number of CHR subjects 
limits the generalizability of the CHR group findings. On 
the other hand, we were able to collect follow-up GAFs 
from all except two subjects, which clearly strengthens the 
certainty of the conclusions. We also believe that assessment 
of GAF scores from case notes and phone interviews gave 
a sufficiently reliable picture of the real-life functioning 
of the patients dropping out of treatment. A considerable 
number (18%) of TADS and social support questionnaires 
remained incomplete. However, GAF scores between the 
patients who did or did not complete the questionnaires 
(analyses available by request) did not differ significantly. 
In the present study, individual treatment interventions 
and their possible effects on functional outcome were 
not assessed. These aspects will be presented in later 
publications. Preliminarily, no association was found 
between baseline medication and follow-up functioning [75].

IMPLICATIONS

Regarding the functional outcomes of patients with 
psychosis, the significance of positive psychotic symptoms, 
although central in the diagnostic process, is minor. In the 
present study, the delusion/hallucination dimension played 
no role in predicting follow-up functioning because these 
symptoms remitted spontaneously or due to antipsychotic 
medication that was given to 90% of FEP patients.

Emotional poverty and disorganized thinking are the 
key clinical factors affecting functioning, and therefore, 
deserve major diagnostic weight in the group of functional 
psychotic disorders. Concerning emotional poverty, 
psychosocial interventions (e.g., cognitive behavioural 
therapy and cognitive remediation [124], social skills training), 
pharmacological medication (e.g., partial dopamine agonists, 
antidepressants and other pro-dopaminergic drugs) and 
non-invasive brain stimulation (e.g., repetitive transcranial 
magnetic stimulation [125]) should start from the earliest 
stage of the illness.

Special rehabilitative measures for improving functioning 
can be directed towards studying and working [126]. We have 
a considerable amount of evidence that supporting education 
and employment can improve school participation and the 
ability to work in FEP patients [127], and that individual 
placement and support (IPT) can improve the ability to 
work and learn, leading to competitive employment when 
compared with traditional vocational rehabilitation [128]. 
Neurocognitive remediation combined with supported 
employment may further improve severely mentally ill 
patients’ working ability [129,130].

In CHR patients, who most often suffer from affective 
disorders, the primary focus of interventions should be on 
the active treatment of these clinical disorders [131] and to 
consider the treatment of subclinical psychotic symptoms. 
There is some evidence that in CHR patients, mood disorders 
are associated with transition to psychosis [117]. Thus, 
it is possible that in addition to prevention of transition 
to psychosis, intensive interventions for mood disorders 
will improve the functioning of CHR patients more than 
interventions narrowly focused on prevention of the onset 
of  psychosis. To further improve their functioning, the 
most severely ill CHR patients need the same psychosocial 
interventions as described above for psychotic patients. 
However, because lower momentary self-esteem seems 
to be associated with an increased intensity of  psychotic 
experiences in daily life, self-esteem support interventions 
may reduce the intensity of, and distress caused by, psychotic 
experiences and prevent illness progression in both CHR 
and FEP patients at an early stage of their illness [132].
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APPENDIX

NEURAL CORRELATES OF DISORGANIZED 
THINKING AND EMOTIONAL POVERTY

1. Disorganized thinking – Deficit in neural coherence

What is the possible neural basis of disorganized thinking? 
Both Kraepelin [37] and Bleuler [2] proposed that psychosis 
was a disease of the cortex. Neuroimaging research has 
verified that psychotic patients have extensive defects in 
their cortex (grey matter) and subcortical structures (white 
matter) [133,134]. Deficits of white matter, indicating altered 
myelination, are also associated with lower regional grey 
matter volumes (synaptic layer) and poor outcomes in 
schizophrenia [135].

Weinberger et al. [136] hypothesized that schizophrenia 
is a disorder of neuronal connectivity. This dysconnectivity 
may be due to alterations in neural myelination [135] and/
or synaptic pruning [137] reaching its peak at puberty 
when disorganized symptomatology manifests in psychotic 
states. Deficits in myelination may lead to lengthening and 
scattering conduction times (dysconnectivity) and reduced 
capacity of  the neural system to synchronize particular 
neural frequencies (desynchronization) [138], while excessive 
pruning may result in diminished, blocked, or otherwise 
disturbed connectivity (dysconnectivity), and the occurrence 
of delusions and hallucinations may be possible [139]. These 
deficits in myelination and neuropil connections affect 
various neural tracts and cortex areas and can manifest 
as various forms of disorganization in thinking, speaking, 
perception and behaviour. Formal thought disorders in 
schizophrenia are often, but not always, associated with 
structural and functional aberrations in the language network 
(e.g., the inferior frontal gyrus; Brodmann Area, the frontal 
operculum, the superior temporal gyrus, the middle temporal 
gyrus) [140], suggesting that thought disorders are indicators 
of extensive neural dysconnectivity.

Disorganized thinking may relate to disturbed neural 
conduction and connections with difficulties in synchronizing 
and coherently directing stimuli from multimodal sources 
[141]. One candidate of  these sources is the cerebellum 
[142] and the cerebello-thalamo-cortical circuitry [143]. 
Increased connectivity in the cerebello-thalamo-cortical 
circuitry is a pattern found in patients with CHR (more 
pronounced in converters) and schizophrenia associated 
with disorganized symptoms [144]. Increased connectivity 
in the cerebello-thalamo-cortical circuitry may be a heritable 
trait associated with the genetic risk of schizophrenia [145]. 

Signs of thought disorders are often seen in close relatives 
of patients with schizophrenia [146,147], further suggesting 
that disorganized thinking and its neural correlates may have 
a genetic background.

Disorganized thinking and behaviour manifest most 
clearly at the acute phase of psychosis. In acute psychosis, 
vigorous turmoil of synaptic transmitters due to overactivity 
of basal structures [148,149] and axonal leakage of electric 
signals violate connectivity of  the genetically vulnerable 
neural network, and consequently lead to incoherent 
(synaptic level) and idiosyncratic (signal leaking) thinking 
and behaviour. During recovery from psychosis, disorganized 
thinking decreases [150] but retains its significance as an 
indicator of poor outcome, even if  it is hardly detectable 
anymore. However, even in a recovered stage, there are 
signs of  neural disorganization, such as impaired facial 
emotion recognition [151] and emotion-specific (neural) face 
processing [152]. In the case of schizophrenia, “restitutio ad 
integrum” does not occur [2]. Repetitive psychotic episodes 
may have toxic effects on the unstable neural network and lead 
to chronic thought disorders. Neuroleptics, such as synaptic 
blockers and anti-inflammatory [153] agents, can facilitate 
the recovery of acute processes but have little effect on long-
term functional outcomes. In follow-up studies, daily doses 
of neuroleptics mainly correlate with the severity of illness.

In summary, in patients with psychosis, disorganized 
thinking seems to be an indicator of a general structural and 
functional disorganization of the central nervous system, and 
the magnitude of its effect on functional outcome depends 
on the extent of neural disorganization.

2. Emotional Poverty – Deficit in neural energizing processes

Contrary to disorganized thinking, which manifests after 
puberty, emotional poverty has its roots in early childhood/
adolescence. Premorbid sociability and scholastic 
performance comprise emotional and cognitive components 
of apathy that are typical in schizophrenia [154] but are also 
found in depression [99] and across different pathological 
conditions [155]. Very recently, in an 18-month follow-up 
study, the negative factor characterized by high negative 
symptoms and high premorbid deficits was loaded over 
patient groups with ROP (Recent Onset of Psychosis) 
(55%), CHR (31%) and non-psychotic depression (14%) [156]. 
Additionally, in the present study, sociability correlated 
with the distress dimension, indicating its association with 
depression/anxiety symptomatology. Thus, emotional 
poverty is not specific to psychotic disorders but also relates 
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to other disorders, particularly to depression. Regarding 
depression, the distinction between primary (“thought to 
be intrinsic to the pathophysiology of schizophrenia”) and 
secondary (“thought to be related to other factors, such as 
psychiatric or medical comorbidities, treatment adverse 
effects or environmental factors”) negative symptoms may 
be artificial [156].

Neuroimaging studies have suggested that abnormalities 
within the fronto-basal ganglia network, including the 
thalamus [155,156,157,158,159], structures representing 
motivation-relation circuits [160,161], are most consistently 
associated with apathy, a key component of  negative 
symptoms, across the different pathological conditions. 
Emotional apathy is associated with damage to the 
orbitofrontal (ventromedial prefrontal) cortex ventral 
striatum and the anterior cingulate cortex, while cognitive 
apathy correlates with the dorsolateral prefrontal cortex 
and dorsal caudate nuclei [158,162]. Kirschner et al. [163] 
suggested that orbitofrontal-striatal abnormalities associated 
with negative symptoms may predate the occurrence of 
schizophrenia.

Recently, Wang et al. [164] found that the intrinsic 
functional connectivity and structural properties 
(fractional anisotropy and fibers) of the left frontal white 
matter corresponded to individual negative symptoms in 
adolescent-onset schizophrenia. A decreased number of 
fibers in the serotonergic network (raphe nuclei, anterior 
and posterior cingulate cortices, and prefrontal and inferior 
parietal cortices) and frontal white matter cingulum network 
contributed to negative symptom severity. There was also 
abnormal functional and structural connectivity between the 
interhemispheric frontal white matter; the decreased fiber 
counts between frontal hemispheres correlated inversely 
with the negative symptoms. The finding regarding the 
serotonergic neural network is interesting. Serotonergic 
antidepressants have some effect on negative symptoms 
in patients with schizophrenia [165]. More specifically, the 
5-HT2A receptor has been considered a potential target for 
reducing negative and cognitive deficits [166]. Mirtazapine, an 
antidepressant with 5HT2A antagonistic properties [167], has 
been effective in reducing negative symptoms in patients with 
schizophrenia [168], and roluperidone, an antipsychotic agent 
with a 5HT2A receptor antagonist, has improved reduced 
emotional experience (avolition-anhedonia) and reduced 
emotional expression (affective blunting and alogia), which 
are key components of negative symptoms [169]. Another 
study related to roluperidone also emphasized the central 
role of avolition within the treatment of negative symptoms 

[170]. However, the role of  the serotonergic network in 
negative symptoms is unclear.

In summary, emotional poverty seems not to be 
specific to psychosis but reflects unspecific deficits in neural 
structures related to motivational and energizing Central 
Nervous System processes, and can manifest as difficulties 
in psychosocial relations and intellectual performance in 
childhood and adolescence.

Supplementary Material

Supplementary data are available at Psychiatrica Fennica 
online.

Authors

Raimo K. R. Salokangas1
Tiina From1
Tuula Ilonen1
Sinikka Luutonen1,2
Markus Heinimaa1
Reetta-Liina Armio1
Heikki Laurikainen1
Maija Walta1
Lauri Tuominen1,3
Jarmo Hietala1,2

1 Department of Psychiatry, University of Turku, Turku 
Finland
2 Department of Psychiatry, Turku University Hospital, 
Turku Finland
3 Royal Ottawa Mental Health Centre, Ottawa, Canada

Correspondence

Raimo K. R. Salokangas
Department of Psychiatry 
Kunnallissairaalantie 20, FIN-20700
Turku, Finland

raimo.k.r.salokangas@utu.fi

https://www.psykiatriantutkimussaatio.fi/wp-content/uploads/2023/10/Psychiatria_Fennica2023-salokangas-supplement.pdf
https://www.psykiatriantutkimussaatio.fi/wp-content/uploads/2023/10/Psychiatria_Fennica2023-salokangas-supplement.pdf


141

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED

References

1. Kraepelin E. Psychiatrie - Ein Lehrbuch für Studierende und Ärzte. Sechte, vollständig umgearbeitete Auflage. Verlag von 
Johan Ambrosius Barth, Leipzig, 1899.

2. Bleuler E. Dementia Praecox oder die Gruppe der Schizophrenien. Translation Dementia Praecox or the group of 
schizophrenias. International University Press, New York 1911/1950.

3. Schneider K. Clinical psychopathology. Grune and Stratton, New York, 1959. 

4. Hawk AB, Carpenter WT Jr, Strauss JS. Diagnostic criteria and five-year outcome in schizophrenia. A report 
from the International Pilot Study of schizophrenia. Arch Gen Psychiatry. 1975 Mar;32(3):343-7. doi: 10.1001/
archpsyc.1975.01760210077005. PMID: 1115575.

5. Langfeldt G. The schizophreniform states. Munksgaard, Köbenhavn 1939.

6. Garmezy N, Rodnic EH. Premorbid adjustment and performance in schizoprenia: implications for interpreting 
heterogeneity in schizophrenia. J Nerv Ment Dis. 1959 Nov;129:450-66. doi: 10.1097/00005053-195911000-00006. PMID: 
13826597.

7. Salokangas RKR. Skitsofreniaan sairastuneiden psykososiaalinen kehitys. (English Summary: The psychosocial 
development of schizophrenic patients.) Kansaneläkelaitoksen julkaisuja AL 7, Turku,1977.

8. Salokangas RKR. Skitsofrenian hoito ja ennuste. (English Summary: Treatment and outcome in schizophrenia.) 
Kansanterveystieteen julkaisuja M 89/85. Tampereen yliopiston kansanterveystieteen laitos ja Turun yliopiston Psykiatrian 
klinikka, Tampere 1985.

9. Strauss JS, Carpenter WT Jr, Bartko JJ. The diagnosis and understanding of schizophrenia. Summary and conclusions. 
Schizophr Bull. 1974 Winter;(11):70-80. PMID: 4619922.

10. Andreasen NC, Olsen S. Negative v positive schizophrenia. Definition and validation. Arch Gen Psychiatry. 1982 
Jul;39(7):789-94. doi: 10.1001/archpsyc.1982.04290070025006. PMID: 7165478.

11. Vaillant GE. Prospective prediction of schizophrenic remission. Arch Gen Psychiatry. 1964 Nov;11:509-18. doi: 10.1001/
archpsyc.1964.01720290051007. PMID: 14208654.

12. Astrup C, Noreik K. Functional psychoses. Diagnostic and prognostic models. Charles C Thomas. Springfield, 1966.

Funding 

The Turku Early Psychosis Study (TEPS) has been 
funded by the EVO Funding of Turku City Health Care 
and Turku University Hospital (grant nos. TEPS600083, 
P13196, P3860) and by the Academy of Finland (grant 
nos. 278155 and 278171)

Declaration of interest

The authors have nothing to report



142

13. Noreik K, Astrup C, Dalgard OS, Holmboe R. A prolonged follow-up of acute schizophrenic and schizophreniform 
psychoses. Acta Psychiatr Scand. 1967;43(4):432-43. doi: 10.1111/j.1600-0447.1967.tb05780.x. PMID: 5582394.

14. Stephens JH, Astrup C, Mangrum JC. Prognosis in schizophrenia. Prognostic scales crossvalidated in American and 
Norwegian patients. Arch Gen Psychiatry. 1967 Jun;16(6):693-8. doi: 10.1001/archpsyc.1967.01730240049008. PMID: 
6027367.

15. Stephens JH. Long-term prognosis and followup in schizophrenia. Schizophr Bull. 1978;4(1):25-47. doi: 10.1093/
schbul/4.1.25. PMID: 34208.

16. Salokangas RKR. Psychosocial prognosis in schizophrenia. Formation of the prognosis for schizophrenic patients: a 
multivariate analysis. Annales Universitatis Turkuensis. Ser. D. University of Turku, Turku 1978.

17. Salokangas RK. Prognostic implications of the sex of schizophrenic patients. Br J Psychiatry. 1983 Feb;142:145-51. doi: 
10.1192/bjp.142.2.145. PMID: 6839067.

18. Salokangas RK, Stengård E. Gender and short-term outcome in schizophrenia. Schizophr Res. 1990 Oct-
Dec;3(5-6):333-45. doi: 10.1016/0920-9964(90)90019-4. PMID: 2282339.

19. Salokangas RKR, Stengård E, Räkköläinen V, Alanen YO, Kaljonen A. Uusien skitsofreniapotilaiden hoito ja ennuste 
(USP-projekti) V: Viiden vuoden ennuste. (Treatment of New Patients with Schizophrenia (NPS-project) V: Five-year follow-
up). Reports of Psychiatria Fennica No 95, Helsinki 1991.

20. Salokangas RK, Honkonen T, Stengård E, Koivisto AM. To be or not to be married--that is the question of quality of life 
in men with schizophrenia. Soc Psychiatry Psychiatr Epidemiol. 2001 Aug;36(8):381-90. doi: 10.1007/s001270170028. PMID: 
11766968.

21. Honkonen T, Stengård E, Virtanen M, Salokangas RK. Employment predictors for discharged schizophrenia patients. 
Soc Psychiatry Psychiatr Epidemiol. 2007 May;42(5):372-80. doi: 10.1007/s00127-007-0180-5. Epub 2007 Mar 19. PMID: 
17492406.

22. Möller HJ, von Zerssen D. Course and outcome. In Hirsch SR, Weinberger DR eds. Schizophrenia. Blackwell Science, 
pp.106–127, Oxford 1995.

23. White C, Stirling J, Hopkins R, Morris J, Montague L, Tantam D, Lewis S. Predictors of 10-year outcome of first-episode 
psychosis. Psychol Med. 2009 Sep;39(9):1447-56. doi: 10.1017/S003329170800514X. Epub 2009 Feb 3. PMID: 19187566.

24. Tempelaar WM, Termorshuizen F, MacCabe JH, Boks MP, Kahn RS. Educational achievement in psychiatric patients 
and their siblings: a register-based study in 30 000 individuals in The Netherlands. Psychol Med. 2017 Mar;47(4):776-784. doi: 
10.1017/S0033291716002877. Epub 2016 Nov 22. PMID: 27873559.

25. Pantelis C, Yücel M, Wood SJ, McGorry PD, Velakoulis D. Early and late neurodevelopmental disturbances in 
schizophrenia and their functional consequences. Aust N Z J Psychiatry. 2003 Aug;37(4):399-406. doi: 10.1046/j.1440-
1614.2003.01193.x. PMID: 12873323.

26. Carpenter WT, Bustillo JR, Thaker GK, van Os J, Krueger RF, Green MJ. The psychoses: cluster 3 of the proposed meta-
structure for DSM-V and ICD-11. Psychol Med. 2009 Dec;39(12):2025-42. doi: 10.1017/S0033291709990286. Epub 2009 Oct 
1. PMID: 19796428.

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



143

27. Rosell DR, Futterman SE, McMaster A, Siever LJ. Schizotypal personality disorder: a current review. Curr Psychiatry 
Rep. 2014 Jul;16(7):452. doi: 10.1007/s11920-014-0452-1. PMID: 24828284; PMCID: PMC4182925.

28. Bortolato B, Miskowiak KW, Köhler CA, Vieta E, Carvalho AF. Cognitive dysfunction in bipolar disorder and 
schizophrenia: a systematic review of meta-analyses. Neuropsychiatr Dis Treat. 2015 Dec 17;11:3111-25. doi: 10.2147/NDT.
S76700. PMID: 26719696; PMCID: PMC4689290.

29. Bora E, Pantelis C. Social cognition in schizophrenia in comparison to bipolar disorder: A meta-analysis. Schizophr Res. 
2016 Aug;175(1-3):72-78. doi: 10.1016/j.schres.2016.04.018. Epub 2016 Apr 23. PMID: 27117677.

30. Green MF, Horan WP, Lee J. Nonsocial and social cognition in schizophrenia: current evidence and future directions. 
World Psychiatry. 2019 Jun;18(2):146-161. doi: 10.1002/wps.20624. PMID: 31059632; PMCID: PMC6502429.

31. Stirling J, White C, Lewis S, Hopkins R, Tantam D, Huddy A, Montague L. Neurocognitive function and outcome in 
first-episode schizophrenia: a 10-year follow-up of an epidemiological cohort. Schizophr Res. 2003 Dec 15;65(2-3):75-86. doi: 
10.1016/s0920-9964(03)00014-8. PMID: 14630300.

32. Varese F, Smeets F, Drukker M, Lieverse R, Lataster T, Viechtbauer W, Read J, van Os J, Bentall RP. Childhood adversities 
increase the risk of psychosis: a meta-analysis of patient-control, prospective- and cross-sectional cohort studies. Schizophr 
Bull. 2012 Jun;38(4):661-71. doi: 10.1093/schbul/sbs050. Epub 2012 Mar 29. PMID: 22461484; PMCID: PMC3406538.

33. Bonoldi I, Simeone E, Rocchetti M, Codjoe L, Rossi G, Gambi F, Balottin U, Caverzasi E, Politi P, Fusar-Poli P. 
Prevalence of self-reported childhood abuse in psychosis: a meta-analysis of retrospective studies. Psychiatry Res. 2013 Nov 
30;210(1):8-15. doi: 10.1016/j.psychres.2013.05.003. Epub 2013 Jun 20. PMID: 23790604.

34. Trauelsen AM, Bendall S, Jansen JE, Nielsen HG, Pedersen MB, Trier CH, Haahr UH, Simonsen E. Childhood adversity 
specificity and dose-response effect in non-affective first-episode psychosis. Schizophr Res. 2015 Jun;165(1):52-9. doi: 10.1016/j.
schres.2015.03.014. Epub 2015 Apr 11. PMID: 25868932.

35. Trotta A, Murray RM, Fisher HL. The impact of childhood adversity on the persistence of psychotic symptoms: a 
systematic review and meta-analysis. Psychol Med. 2015;45(12):2481-98. doi: 10.1017/S0033291715000574. Epub 2015 Apr 23. 
PMID: 25903153.

36. Thomas S, Höfler M, Schäfer I, Trautmann S. Childhood maltreatment and treatment outcome in psychotic disorders: a 
systematic review and meta-analysis. Acta Psychiatr Scand. 2019 Oct;140(4):295-312. doi: 10.1111/acps.13077. Epub 2019 Sep 
4. PMID: 31357235.

37. Kraepelin E. Psychiatrie. Ein kurzes Lehrbuch für Studierende und Aerzte. Zweite, gänzlich umgearbeitete Auflage. 
Leipzig: Verlag von Ambrosius Abel, Leibzig 1887.

38. Klosterkötter J, Schultze-Lutter F, Ruhrmann S. Kraepelin and psychotic prodromal conditions. Eur Arch Psychiatry Clin 
Neurosci. 2008 Jun;258 Suppl 2:74-84. doi: 10.1007/s00406-008-2010-5. PMID: 18516519.

39. Hoch P, Polatin P. Pseudoneurotic forms of schizophrenia. Psychiatr Q. 1949 Apr;23(2):248-76. doi: 10.1007/BF01563119. 
PMID: 18137714.

40. Hoch PH, Cattel JP, Strahl MO, Pennes HH. The course and outcome of pseudoneurotic schizophrenia. Am J Psychiatry. 
1962 Aug;119:106-15. doi: 10.1176/ajp.119.2.106. PMID: 13907898.

41. Huber G. Reine Defektsyndrome und Basisstadien endogener Psychosen. Fortschr. Neurol. Psychiatry. 1966;34, 409-426.

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



144

42. Huber G, Gross G, Schüttler R, Linz M. Longitudinal studies of schizophrenic patients. Schizophr Bull. 1980;6(4):592-
605. doi: 10.1093/schbul/6.4.592. PMID: 7444391.

43. Gross G, Huber G. Prodromes and primary prevention of schizophrenic psychoses. Neurol. Psychiatry Brain Res. 1998;6, 
51-58.

44. Gross G, Huber G, Klosterkötter J, Linz M. BSABS Bonner Skala für die Beurtailung von Basissymptomen (Bonn Scale 
for the Assessment of Basic Symptoms). Manual, Kommentar, Dokumentationbogen. Springer, Berlin 1987.

45. Schultze-Lutter F, Addington J, Ruhrmann S, Klosterkotter J. Schizophrenia Proneness Instrument, Adult Version 
(SPI-A), 2007.

46. Yung AR, McGorry PD. The prodromal phase of first-episode psychosis: past and current conceptualizations. Schizophr 
Bull. 1996;22(2):353-70. doi: 10.1093/schbul/22.2.353. PMID: 8782291.

47. Yung AR, Phillips LJ, McGorry PD, McFarlane CA, Francey S, Harrigan S, Patton GC, Jackson HJ. Prediction of 
psychosis. A step towards indicated prevention of schizophrenia. Br J Psychiatry Suppl. 1998;172(33):14-20. PMID: 9764121.

48. Yung AR, Jackson HJ. The onset of psychotic disorder: Clinical and research aspects. In: McGorry PD, Jackson HJ 
eds. The recognition and management of early psychosis. A preventive approach. Cambridge University Press, p. 27–50, 
Cambridge 1999.

49. McGlashan TH, Miller TJ, Woods SW. Structured interview for prodromal syndromes. Version 3.0. Yale School of 
Medicine, PRIME Research Clinic, Connecticut, New Haven 2001.

50. Miller TJ, McGlashan TH, Rosen JL, Somjee L, Markovich PJ, Stein K, Woods SW. Prospective diagnosis of the initial 
prodrome for schizophrenia based on the Structured Interview for Prodromal Syndromes: preliminary evidence of interrater 
reliability and predictive validity. Am J Psychiatry. 2002 May;159(5):863-5. doi: 10.1176/appi.ajp.159.5.863. PMID: 11986145.

51. Fusar-Poli P, Salazar de Pablo G, Correll CU, Meyer-Lindenberg A, Millan MJ, Borgwardt S, Galderisi S, Bechdolf  
A, Pfennig A, Kessing LV, van Amelsvoort T, Nieman DH, Domschke K, Krebs MO, Koutsouleris N, McGuire P, Do 
KQ, Arango C. Prevention of Psychosis: Advances in Detection, Prognosis, and Intervention. JAMA Psychiatry. 2020 Jul 
1;77(7):755-765. doi: 10.1001/jamapsychiatry.2019.4779. PMID: 32159746.

52. Yung AR, Phillips LJ, Yuen HP, Francey SM, McFarlane CA, Hallgren M, McGorry PD. Psychosis prediction: 12-month 
follow up of a high-risk ("prodromal") group. Schizophr Res. 2003 Mar 1;60(1):21-32. doi: 10.1016/s0920-9964(02)00167-6. 
PMID: 12505135.

53. Cannon TD, Cadenhead K, Cornblatt B, Woods SW, Addington J, Walker E, Seidman LJ, Perkins D, Tsuang M, 
McGlashan T, Heinssen R. Prediction of psychosis in youth at high clinical risk: a multisite longitudinal study in North 
America. Arch Gen Psychiatry. 2008 Jan;65(1):28-37. doi: 10.1001/archgenpsychiatry.2007.3. PMID: 18180426; PMCID: 
PMC3065347.

54. Ruhrmann S, Schultze-Lutter F, Salokangas RK, Heinimaa M, Linszen D, Dingemans P, Birchwood M, Patterson P, 
Juckel G, Heinz A, Morrison A, Lewis S, von Reventlow HG, Klosterkötter J. Prediction of psychosis in adolescents and 
young adults at high risk: results from the prospective European prediction of psychosis study. Arch Gen Psychiatry. 2010 
Mar;67(3):241-51. doi: 10.1001/archgenpsychiatry.2009.206. PMID: 20194824.

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



145

55. Fusar-Poli P, Bonoldi I, Yung AR, Borgwardt S, Kempton MJ, Valmaggia L, Barale F, Caverzasi E, McGuire P. Predicting 
psychosis: meta-analysis of transition outcomes in individuals at high clinical risk. Arch Gen Psychiatry. 2012 Mar;69(3):220-
9. doi: 10.1001/archgenpsychiatry.2011.1472. PMID: 22393215.

56. Fusar-Poli P, Cappucciati M, Borgwardt S, Woods SW, Addington J, Nelson B, Nieman DH, Stahl DR, Rutigliano G, 
Riecher-Rössler A, Simon AE, Mizuno M, Lee TY, Kwon JS, Lam MM, Perez J, Keri S, Amminger P, Metzler S, Kawohl 
W, Rössler W, Lee J, Labad J, Ziermans T, An SK, Liu CC, Woodberry KA, Braham A, Corcoran C, McGorry P, Yung AR, 
McGuire PK. Heterogeneity of Psychosis Risk Within Individuals at Clinical High Risk: A Meta-analytical Stratification. 
JAMA Psychiatry. 2016 Feb;73(2):113-20. doi: 10.1001/jamapsychiatry.2015.2324. PMID: 26719911.

57. Salokangas RK, Dingemans P, Heinimaa M, Svirskis T, Luutonen S, Hietala J, Ruhrmann S, Juckel G, Graf von 
Reventlow H, Linszen D, Birchwood M, Patterson P, Schultze-Lutter F, Klosterkötter J; EPOS group. Prediction of psychosis 
in clinical high-risk patients by the Schizotypal Personality Questionnaire. Results of the EPOS project. Eur Psychiatry. 2013 
Oct;28(8):469-75. doi: 10.1016/j.eurpsy.2013.01.001. Epub 2013 Feb 8. PMID: 23394823.

58. Bolt LK, Amminger GP, Farhall J, McGorry PD, Nelson B, Markulev C, Yuen HP, Schäfer MR, Mossaheb N, 
Schlögelhofer M, Smesny S, Hickie IB, Berger GE, Chen EYH, de Haan L, Nieman DH, Nordentoft M, Riecher-Rössler 
A, Verma S, Thompson A, Yung AR, Allott KA. Neurocognition as a predictor of transition to psychotic disorder and 
functional outcomes in ultra-high risk participants: Findings from the NEURAPRO randomized clinical trial. Schizophr Res. 
2019 Apr;206:67-74. doi: 10.1016/j.schres.2018.12.013. Epub 2018 Dec 14. PMID: 30558978.

59. Cotter J, Drake RJ, Bucci S, Firth J, Edge D, Yung AR. What drives poor functioning in the at-risk mental state? A 
systematic review. Schizophr Res. 2014 Nov;159(2-3):267-77. doi: 10.1016/j.schres.2014.09.012. Epub 2014 Sep 24. PMID: 
25261041.

60. Niendam TA, Bearden CE, Johnson JK, McKinley M, Loewy R, O'Brien M, Nuechterlein KH, Green MF, Cannon TD. 
Neurocognitive performance and functional disability in the psychosis prodrome. Schizophr Res. 2006 May;84(1):100-11. doi: 
10.1016/j.schres.2006.02.005. Epub 2006 Mar 24. PMID: 16563699.

61. Eslami A, Jahshan C, Cadenhead KS. Disorganized symptoms and executive functioning predict impaired social 
functioning in subjects at risk for psychosis. J Neuropsychiatry Clin Neurosci. 2011 Fall;23(4):457-60. doi: 10.1176/
jnp.23.4.jnp457. PMID: 22231319; PMCID: PMC4113423.

62. Lin A, Wood SJ, Nelson B, Brewer WJ, Spiliotacopoulos D, Bruxner A, Broussard C, Pantelis C, Yung AR. 
Neurocognitive predictors of functional outcome two to 13 years after identification as ultra-high risk for psychosis. Schizophr 
Res. 2011 Oct;132(1):1-7. doi: 10.1016/j.schres.2011.06.014. Epub 2011 Jul 16. PMID: 21763109.

63. Carrión RE, McLaughlin D, Goldberg TE, Auther AM, Olsen RH, Olvet DM, Correll CU, Cornblatt BA. Prediction of 
functional outcome in individuals at clinical high risk for psychosis. JAMA Psychiatry. 2013 Nov;70(11):1133-42. doi: 10.1001/
jamapsychiatry.2013.1909. PMID: 24006090; PMCID: PMC4469070.

64. Glenthøj LB, Fagerlund B, Hjorthøj C, Jepsen JRM, Bak N, Kristensen TD, Wenneberg C, Krakauer K, Roberts DL, 
Nordentoft M. Social cognition in patients at ultra-high risk for psychosis: What is the relation to social skills and functioning? 
Schizophr Res Cogn. 2016 Jul 8;5:21-27. doi: 10.1016/j.scog.2016.06.004. PMID: 28740813; PMCID: PMC5514303.

65. Addington J, Stowkowy J, Cadenhead KS, Cornblatt BA, McGlashan TH, Perkins DO, Seidman LJ, Tsuang MT, Walker 
EF, Woods SW, Cannon TD. Early traumatic experiences in those at clinical high risk for psychosis. Early Interv Psychiatry. 
2013 Aug;7(3):300-5. doi: 10.1111/eip.12020. Epub 2013 Jan 24. PMID: 23343384; PMCID: PMC3754436.

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



146

66. Kraan TC, Ising HK, Fokkema M, Velthorst E, van den Berg DPG, Kerkhoven M, Veling W, Smit F, Linszen DH, 
Nieman DH, Wunderink L, Boonstra N, Klaassen RMC, Dragt S, Rietdijk J, de Haan L, van der Gaag M. The effect 
of childhood adversity on 4-year outcome in individuals at ultra high risk for psychosis in the Dutch Early Detection 
Intervention Evaluation (EDIE-NL) Trial. Psychiatry Res. 2017 Jan;247:55-62. doi: 10.1016/j.psychres.2016.11.014. Epub 2016 
Nov 11. PMID: 27863320.

67. Kraan T, van Dam DS, Velthorst E, de Ruigh EL, Nieman DH, Durston S, Schothorst P, van der Gaag M, de Haan 
L. Childhood trauma and clinical outcome in patients at ultra-high risk of transition to psychosis. Schizophr Res. 2015 
Dec;169(1-3):193-198. doi: 10.1016/j.schres.2015.10.030. Epub 2015 Nov 14. PMID: 26585219.

68. Salokangas RKR, Patterson P, Hietala J, Heinimaa M, From T, Ilonen T, von Reventlow HG, Schultze-Lutter F, Juckel G, 
Linszen D, Dingemans P, Birchwood M, Klosterkötter J, Ruhrmann S; EPOS group. Childhood adversity predicts persistence 
of suicidal thoughts differently in females and males at clinical high-risk patients of psychosis. Results of the EPOS project. 
Early Interv Psychiatry. 2019 Aug;13(4):935-942. doi: 10.1111/eip.12714. Epub 2018 Jul 23. PMID: 30033690.

69. Addington J, Penn D, Woods SW, Addington D, Perkins DO. Social functioning in individuals at clinical high risk for 
psychosis. Schizophr Res. 2008 Feb;99(1-3):119-24. doi: 10.1016/j.schres.2007.10.001. Epub 2007 Nov 19. PMID: 18023329; 
PMCID: PMC2292799.

70. Salokangas RK, Heinimaa M, From T, Löyttyniemi E, Ilonen T, Luutonen S, Hietala J, Svirskis T, von Reventlow HG, 
Juckel G, Linszen D, Dingemans P, Birchwood M, Patterson P, Schultze-Lutter F, Ruhrmann S, Klosterkötter J; EPOS group. 
Short-term functional outcome and premorbid adjustment in clinical high-risk patients. Results of the EPOS project. Eur 
Psychiatry. 2014 Aug;29(6):371-80. doi: 10.1016/j.eurpsy.2013.10.003. Epub 2013 Dec 7. PMID: 24315804.

71. Koutsouleris N, Kambeitz-Ilankovic L, Ruhrmann S, Rosen M, Ruef A, Dwyer DB, Paolini M, Chisholm K, Kambeitz J, 
Haidl T, Schmidt A, Gillam J, Schultze-Lutter F, Falkai P, Reiser M, Riecher-Rössler A, Upthegrove R, Hietala J, Salokangas 
RKR, Pantelis C, Meisenzahl E, Wood SJ, Beque D, Brambilla P, Borgwardt S; PRONIA Consortium. Prediction Models 
of Functional Outcomes for Individuals in the Clinical High-Risk State for Psychosis or With Recent-Onset Depression: 
A Multimodal, Multisite Machine Learning Analysis. JAMA Psychiatry. 2018 Nov 1;75(11):1156-1172. doi: 10.1001/
jamapsychiatry.2018.2165. Erratum in: JAMA Psychiatry. 2019 May 1;76(5):550. PMID: 30267047; PMCID: PMC6248111.

72. Cannon-Spoor HE, Potkin SG, Wyatt RJ. Measurement of premorbid adjustment in chronic schizophrenia. Schizophr 
Bull. 1982;8(3):470-84. doi: 10.1093/schbul/8.3.470. PMID: 7134891.

73. McGlashan T, Walsh B, Woods S. The psychosis-risk syndrome: handbook for diagnosis and follow-up. Oxford University 
Press, USA 2010. 

74. Salokangas RKR, From T, Ilonen T, Luutonen S, Heinimaa M, Armio RL, Laurikainen H, Walta M, Paju J, Toivonen A, 
Jalo P, Tuominen L, Hietala J. Short-term functional outcome in psychotic patients: results of the Turku early psychosis study 
(TEPS). medRxiv. doi: https://doi.org/10.1101/2021.02.05.21251198.

75. Salokangas RKR, From T, Ilonen T, Luutonen S, Heinimaa M, Armio RL, Laurikainen H, Walta M, Paju J, Toivonen A, 
Jalo P, Tuominen L, Hietala J. Short-term functional outcome in psychotic patients: results of the Turku early psychosis study 
(TEPS). BMC Psychiatry. 2021 Dec 2;21(1):602. doi: 10.1186/s12888-021-03516-4. PMID: 34856968; PMCID: PMC8641211.

76. First MB, Spitzer RL, Gibbon M, Williams JBW. Structured Clinical Interview for DSM-IV-TR Axis I Disorders, 
Research Version, Patient Edition. (SCID-I/P) Biometrics Research, New York State Psychiatric Institute, New York 2002.

77. Patterson P, Skeate A, Schultze-Lutter F, Graf von Reventlow H, Wieneke A, Ruhrmann S, Salokangas R. The Trauma 
and Distress Scale. University of Birmingham, Birmingham, UK  2002.

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



147

78. Salokangas RK, Schultze-Lutter F, Patterson P, von Reventlow HG, Heinimaa M, From T, Luutonen S, Hankala J, 
Kotimäki M, Tuominen L. Psychometric properties of the Trauma and Distress Scale, TADS, in an adult community 
sample in Finland. Eur J Psychotraumatol. 2016 Mar 30;7:30062. doi: 10.3402/ejpt.v7.30062. PMID: 27032511; PMCID: 
PMC4816812.

79. Blumenthal JA, Burg MM, Barefoot J, Williams RB, Haney T, Zimet G. Social support, type A behavior, and coronary 
artery disease. Psychosom Med. 1987 Jul-Aug;49(4):331-40. doi: 10.1097/00006842-198707000-00002. PMID: 3615762.

80. Hayes AF. PROCESS procedure for SPSS release 2.13.2. 2014. [Computer software]. Retrieved from. http://www.
processmacro.org. (Accessed 10 January 2023) 2014.

81. Bilder RM, Mukherjee S, Rieder RO, Pandurangi AK. Symptomatic and neuropsychological components of defect states. 
Schizophr Bull. 1985;11(3):409-19. doi: 10.1093/schbul/11.3.409. PMID: 4035304.

82. Liddle PF. The symptoms of chronic schizophrenia. A re-examination of the positive-negative dichotomy. Br J Psychiatry. 
1987 Aug;151:145-51. doi: 10.1192/bjp.151.2.145. PMID: 3690102.

83. Kay SR, Sevy S. Pyramidical model of schizophrenia. Schizophr Bull. 1990;16(3):537-45. doi: 10.1093/schbul/16.3.537. 
PMID: 2287938.

84. Arndt S, Andreasen NC, Flaum M, Miller D, Nopoulos P. A longitudinal study of symptom dimensions in schizophrenia. 
Prediction and patterns of change. Arch Gen Psychiatry. 1995 May;52(5):352-60. doi: 10.1001/archpsyc.1995.03950170026004. 
PMID: 7726715.

85. Keefe RS, Harvey PD, Lenzenweger MF, Davidson M, Apter SH, Schmeidler J, Mohs RC, Davis KL. Empirical 
assessment of the factorial structure of clinical symptoms in schizophrenia: negative symptoms. Psychiatry Res. 1992 
Nov;44(2):153-65. doi: 10.1016/0165-1781(92)90049-9. PMID: 1480680.

86. Peralta V, de Leon J, Cuesta MJ. Are there more than two syndromes in schizophrenia? A critique of the positive-negative 
dichotomy. Br J Psychiatry. 1992 Sep;161:335-43. doi: 10.1192/bjp.161.3.335. PMID: 1356572.

87. von Knorring L, Lindström E. Principal components and further possibilities with the PANSS. Acta Psychiatr Scand 
Suppl. 1995;388:5-10. doi: 10.1111/j.1600-0447.1995.tb05937.x. PMID: 7541600.

88. Lindenmayer JP, Bernstein-Hyman R, Grochowski S. Five-factor model of schizophrenia. Initial validation. J Nerv Ment 
Dis. 1994 Nov;182(11):631-8. doi: 10.1097/00005053-199411000-00006. PMID: 7964671.

89. Andreasen NC, Arndt S, Alliger R, Miller D, Flaum M. Symptoms of schizophrenia. Methods, meanings, and 
mechanisms. Arch Gen Psychiatry. 1995 May;52(5):341-51. doi: 10.1001/archpsyc.1995.03950170015003. PMID: 7726714.

90. Arndt S, Alliger RJ, Andreasen NC. The distinction of positive and negative symptoms. The failure of a two-dimensional 
model. Br J Psychiatry. 1991 Mar;158:317-22. doi: 10.1192/bjp.158.3.317. PMID: 2036528.

91. Salokangas RK. Structure of schizophrenic symptomatology and its changes over time: prospective factor-analytical study. 
Acta Psychiatr Scand. 1997 Jan;95(1):32-9. doi: 10.1111/j.1600-0447.1997.tb00370.x. PMID: 9051158.

92. Salokangas R.K.R., 1999. Symptoms and psychosocial situation in schizophrenia. A prospective follow-up study. Nord J 
Psychiatry.1999 53; 285–292. https://doi.org/10.1080/080394899427098.

93. Salokangas RK. Symptom dimensions and outcome in schizophrenia. World Psychiatry. 2003 Oct;2(3):172-8. PMID: 
16946931; PMCID: PMC1525103.

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



148

94. Kotov R, Foti D, Li K, Bromet EJ, Hajcak G, Ruggero CJ. Validating dimensions of psychosis symptomatology: Neural 
correlates and 20-year outcomes. J Abnorm Psychol. 2016 Nov;125(8):1103-1119. doi: 10.1037/abn0000188. PMID: 27819471; 
PMCID: PMC5119925.

95. Reininghaus U, Böhnke JR, Chavez-Baldini U, Gibbons R, Ivleva E, Clementz BA, Pearlson GD, Keshavan MS, Sweeney 
JA, Tamminga CA. Transdiagnostic dimensions of psychosis in the Bipolar-Schizophrenia Network on Intermediate 
Phenotypes (B-SNIP). World Psychiatry. 2019 Feb;18(1):67-76. doi: 10.1002/wps.20607. PMID: 30600629; PMCID: 
PMC6313235.

96. Toomey R, Kremen WS, Simpson JC, Samson JA, Seidman LJ, Lyons MJ, Faraone SV, Tsuang MT. Revisiting the factor 
structure for positive and negative symptoms: evidence from a large heterogeneous group of psychiatric patients. Am J 
Psychiatry. 1997 Mar;154(3):371-7. doi: 10.1176/ajp.154.3.371. PMID: 9054785.

97. McGorry PD, Bell RC, Dudgeon PL, Jackson HJ. The dimensional structure of first episode psychosis: an exploratory 
factor analysis. Psychol Med. 1998 Jul;28(4):935-47. doi: 10.1017/s0033291798006771. PMID: 9723148.

98. Tso IF, Taylor SF, Grove TB, Niendam T, Adelsheim S, Auther A, Cornblatt B, Carter CS, Calkins R, Ragland JD, Sale T, 
McFarlane WR. Factor analysis of the Scale of Prodromal Symptoms: data from the Early Detection and Intervention for the 
Prevention of Psychosis Program. Early Interv Psychiatry. 2017 Feb;11(1):14-22. doi: 10.1111/eip.12209. Epub 2014 Dec 21. 
PMID: 25529847; PMCID: PMC4723283.

99. Peralta V, Cuesta MJ. Characterization of affective domains within the nonaffective psychotic disorders. Schizophr Res. 
2009 Jun;111(1-3):61-9. doi: 10.1016/j.schres.2009.03.008. Epub 2009 Mar 24. PMID: 19321311.

100. Liddle PF. The Core Deficit of Classical Schizophrenia: Implications for Predicting the Functional Outcome of Psychotic 
Illness and Developing Effective Treatments. Can J Psychiatry. 2019 Oct;64(10):680-685. doi: 10.1177/0706743719870515. 
Epub 2019 Aug 21. PMID: 31434513; PMCID: PMC6783668.

101. Strauss GP, Horan WP, Kirkpatrick B, Fischer BA, Keller WR, Miski P, Buchanan RW, Green MF, Carpenter WT Jr. 
Deconstructing negative symptoms of schizophrenia: avolition-apathy and diminished expression clusters predict clinical 
presentation and functional outcome. J Psychiatr Res. 2013 Jun;47(6):783-90. doi: 10.1016/j.jpsychires.2013.01.015. Epub 2013 
Feb 27. PMID: 23453820; PMCID: PMC3686506.

102. Harvey PD, Khan A, Keefe RSE. Using the Positive and Negative Syndrome Scale (PANSS) to Define Different Domains 
of Negative Symptoms: Prediction of Everyday Functioning by Impairments in Emotional Expression and Emotional 
Experience. Innov Clin Neurosci. 2017 Dec 1;14(11-12):18-22. PMID: 29410933; PMCID: PMC5788247.

103. Roche E, Segurado R, Renwick L, McClenaghan A, Sexton S, Frawley T, Chan CK, Bonar M, Clarke M. 
Language disturbance and functioning in first episode psychosis. Psychiatry Res. 2016 Jan 30;235:29-37. doi: 10.1016/j.
psychres.2015.12.008. Epub 2015 Dec 9. PMID: 26699880.

104. Ventura J, Hellemann GS, Thames AD, Koellner V, Nuechterlein KH. Symptoms as mediators of the relationship 
between neurocognition and functional outcome in schizophrenia: a meta-analysis. Schizophr Res. 2009 Sep;113(2-3):189-99. 
doi: 10.1016/j.schres.2009.03.035. Epub 2009 Jul 22. PMID: 19628375; PMCID: PMC2825750.

105. Cassidy CM, Norman R, Manchanda R, Schmitz N, Malla A. Testing definitions of symptom remission in first-episode 
psychosis for prediction of functional outcome at 2 years. Schizophr Bull. 2010 Sep;36(5):1001-8. doi: 10.1093/schbul/sbp007. 
Epub 2009 Mar 25. PMID: 19321629; PMCID: PMC2930352.

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



149

106. Austin SF, Mors O, Secher RG, Hjorthøj CR, Albert N, Bertelsen M, Jensen H, Jeppesen P, Petersen L, Randers L, 
Thorup A, Nordentoft M. Predictors of recovery in first episode psychosis: the OPUS cohort at 10 year follow-up. Schizophr 
Res. 2013 Oct;150(1):163-8. doi: 10.1016/j.schres.2013.07.031. Epub 2013 Aug 8. PMID: 23932664.

107. Kwapil TR, Gross GM, Silvia PJ, Barrantes-Vidal N. Prediction of psychopathology and functional impairment by 
positive and negative schizotypy in the Chapmans' ten-year longitudinal study. J Abnorm Psychol. 2013 Aug;122(3):807-15. 
doi: 10.1037/a0033759. PMID: 24016018.

108. Hegelstad WT, Larsen TK, Auestad B, Evensen J, Haahr U, Joa I, Johannesen JO, Langeveld J, Melle I, Opjordsmoen 
S, Rossberg JI, Rund BR, Simonsen E, Sundet K, Vaglum P, Friis S, McGlashan T. Long-term follow-up of the TIPS early 
detection in psychosis study: effects on 10-year outcome. Am J Psychiatry. 2012 Apr;169(4):374-80. doi: 10.1176/appi.
ajp.2011.11030459. PMID: 22407080.

109. Shibre T, Medhin G, Alem A, Kebede D, Teferra S, Jacobsson L, Kullgren G, Hanlon C, Fekadu A. Long-term clinical 
course and outcome of schizophrenia in rural Ethiopia: 10-year follow-up of a population-based cohort. Schizophr Res. 2015 
Feb;161(2-3):414-20. doi: 10.1016/j.schres.2014.10.053. Epub 2014 Nov 22. PMID: 25468171.

110. Ziermans T, de Wit S, Schothorst P, Sprong M, van Engeland H, Kahn R, Durston S. Neurocognitive and clinical 
predictors of long-term outcome in adolescents at ultra-high risk for psychosis: a 6-year follow-up. PLoS One. 2014 Apr 
4;9(4):e93994. doi: 10.1371/journal.pone.0093994. PMID: 24705808; PMCID: PMC3976376.

111. Simon AE, Velthorst E, Nieman DH, Linszen D, Umbricht D, de Haan L. Ultra high-risk state for psychosis and non-
transition: a systematic review. Schizophr Res. 2011 Oct;132(1):8-17. doi: 10.1016/j.schres.2011.07.002. Epub 2011 Jul 23. 
PMID: 21784618.

112. Schmidt SJ, Schultze-Lutter F, Schimmelmann BG, Maric NP, Salokangas RK, Riecher-Rössler A, van der Gaag 
M, Meneghelli A, Nordentoft M, Marshall M, Morrison A, Raballo A, Klosterkötter J, Ruhrmann S. EPA guidance on 
the early intervention in clinical high risk states of psychoses. Eur Psychiatry. 2015 Mar;30(3):388-404. doi: 10.1016/j.
eurpsy.2015.01.013. Epub 2015 Mar 3. PMID: 25749390.

113. Jordan G, Veru F, Lepage M, Joober R, Malla A, Iyer SN. Pathways to functional outcomes following a first episode 
of psychosis: The roles of premorbid adjustment, verbal memory and symptom remission. Aust N Z J Psychiatry. 2018 
Aug;52(8):793-803. doi: 10.1177/0004867417747401. Epub 2017 Dec 17. PMID: 29250962.

114. Ferraro L, La Cascia C, La Barbera D, Sanchez-Gutierrez T, Tripoli G, Seminerio F, Sartorio C, Marrazzo G, Sideli 
L, Arango C, Arrojo M, Bernardo M, Bobes J, Del-Ben CM, Gayer-Anderson C, Jongsma HE, Kirkbride JB, Lasalvia A, 
Tosato S, Llorca PM, Menezes PR, Rutten BP, Santos JL, Sanjuán J, Selten JP, Szöke A, Tarricone I, Muratori R, Tortelli A, 
Velthorst E, Rodriguez V, Quattrone A, Jones PB, Van Os J, Vassos E, Morgan C, de Haan L, Reininghaus U, Cardno AG, 
Di Forti M, Murray RM, Quattrone D. The relationship of symptom dimensions with premorbid adjustment and cognitive 
characteristics at first episode psychosis: Findings from the EU-GEI study. Schizophr Res. 2021 Oct;236:69-79. doi: 10.1016/j.
schres.2021.08.008. Epub 2021 Aug 14. PMID: 34403965; PMCID: PMC8473991.

115. Paetzold I, Hermans KSFM, Schick A, Nelson B, Velthorst E, Schirmbeck F; EU-GEI High Risk Study; van Os 
J, Morgan C, van der Gaag M, de Haan L, Valmaggia L, McGuire P, Kempton M, Myin-Germeys I, Reininghaus U. 
Momentary Manifestations of Negative Symptoms as Predictors of Clinical Outcomes in People at High Risk for Psychosis: 
Experience Sampling Study. JMIR Ment Health. 2021 Nov 19;8(11):e30309. doi: 10.2196/30309. PMID: 34807831; PMCID: 
PMC8663470.

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



150

116. Schlosser DA, Jacobson S, Chen Q, Sugar CA, Niendam TA, Li G, Bearden CE, Cannon TD. Recovery from an at-risk 
state: clinical and functional outcomes of putatively prodromal youth who do not develop psychosis. Schizophr Bull. 2012 
Nov;38(6):1225-33. doi: 10.1093/schbul/sbr098. Epub 2011 Aug 8. PMID: 21825282; PMCID: PMC3494042.

117. Salokangas RK, Ruhrmann S, von Reventlow HG, Heinimaa M, Svirskis T, From T, Luutonen S, Juckel G, Linszen D, 
Dingemans P, Birchwood M, Patterson P, Schultze-Lutter F, Klosterkötter J; EPOS group. Axis I diagnoses and transition 
to psychosis in clinical high-risk patients EPOS project: prospective follow-up of 245 clinical high-risk outpatients in four 
countries. Schizophr Res. 2012 Jul;138(2-3):192-7. doi: 10.1016/j.schres.2012.03.008. Epub 2012 Mar 31. PMID: 22464922.

118. Fusar-Poli P, Nelson B, Valmaggia L, Yung AR, McGuire PK. Comorbid depressive and anxiety disorders in 509 
individuals with an at-risk mental state: impact on psychopathology and transition to psychosis. Schizophr Bull. 2014 
Jan;40(1):120-31. doi: 10.1093/schbul/sbs136. Epub 2012 Nov 22. PMID: 23180756; PMCID: PMC3885287.

119. Falkenberg I, Valmaggia L, Byrnes M, Frascarelli M, Jones C, Rocchetti M, Straube B, Badger S, McGuire P, Fusar-Poli 
P. Why are help-seeking subjects at ultra-high risk for psychosis help-seeking? Psychiatry Res. 2015 Aug 30;228(3):808-15. doi: 
10.1016/j.psychres.2015.05.018. Epub 2015 May 30. PMID: 26071897.

120. Rutigliano G, Valmaggia L, Landi P, Frascarelli M, Cappucciati M, Sear V, Rocchetti M, De Micheli A, Jones C, 
Palombini E, McGuire P, Fusar-Poli P. Persistence or recurrence of non-psychotic comorbid mental disorders associated 
with 6-year poor functional outcomes in patients at ultra high risk for psychosis. J Affect Disord. 2016 Oct;203:101-110. doi: 
10.1016/j.jad.2016.05.053. Epub 2016 May 31. PMID: 27285723.

121. Simon AE, Borgwardt S, Riecher-Rössler A, Velthorst E, de Haan L, Fusar-Poli P. Moving beyond transition outcomes: 
meta-analysis of remission rates in individuals at high clinical risk for psychosis. Psychiatry Res. 2013 Oct 30;209(3):266-72. 
doi: 10.1016/j.psychres.2013.03.004. Epub 2013 Jul 18. PMID: 23871169.

122. McCleery A, Nuechterlein KH. Cognitive impairment in psychotic illness: prevalence, profile of impairment, 
developmental course, and treatment considerations
. Dialogues Clin Neurosci. 2019 Sep;21(3):239-248. doi: 10.31887/DCNS.2019.21.3/amccleery. PMID: 31749648; PMCID: 
PMC6829172.

123. Galderisi S, Rucci P, Kirkpatrick B, Mucci A, Gibertoni D, Rocca P, Rossi A, Bertolino A, Strauss GP, Aguglia E, 
Bellomo A, Murri MB, Bucci P, Carpiniello B, Comparelli A, Cuomo A, De Berardis D, Dell'Osso L, Di Fabio F, Gelao B, 
Marchesi C, Monteleone P, Montemagni C, Orsenigo G, Pacitti F, Roncone R, Santonastaso P, Siracusano A, Vignapiano 
A, Vita A, Zeppegno P, Maj M; Italian Network for Research on Psychoses. Interplay Among Psychopathologic Variables, 
Personal Resources, Context-Related Factors, and Real-life Functioning in Individuals With Schizophrenia: A Network 
Analysis. JAMA Psychiatry. 2018 Apr 1;75(4):396-404. doi: 10.1001/jamapsychiatry.2017.4607. PMID: 29450447; PMCID: 
PMC5875306.

124. Ventura J, Subotnik KL, Gretchen-Doorly D, Casaus L, Boucher M, Medalia A, Bell MD, Hellemann GS, Nuechterlein 
KH. Cognitive remediation can improve negative symptoms and social functioning in first-episode schizophrenia: A 
randomized controlled trial. Schizophr Res. 2019 Jan;203:24-31. doi: 10.1016/j.schres.2017.10.005. Epub 2017 Nov 9. PMID: 
29128326; PMCID: PMC6589092.

125. Bègue I, Kaiser S, Kirschner M. Pathophysiology of negative symptom dimensions of schizophrenia - 
Current developments and implications for treatment. Neurosci Biobehav Rev. 2020 Sep;116:74-88. doi: 10.1016/j.
neubiorev.2020.06.004. Epub 2020 Jun 10. PMID: 32533996.

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



151

126. Kahn RS, Sommer IE, Murray RM, Meyer-Lindenberg A, Weinberger DR, Cannon TD, O'Donovan M, Correll CU, 
Kane JM, van Os J, Insel TR. Schizophrenia. Nat Rev Dis Primers. 2015 Nov 12;1:15067. doi: 10.1038/nrdp.2015.67. PMID: 
27189524.

127. Rosenheck R, Mueser KT, Sint K, Lin H, Lynde DW, Glynn SM, Robinson DG, Schooler NR, Marcy P, Mohamed S, 
Kane JM. Supported employment and education in comprehensive, integrated care for first episode psychosis: Effects on work, 
school, and disability income. Schizophr Res. 2017 Apr;182:120-128. doi: 10.1016/j.schres.2016.09.024. Epub 2016 Sep 23. 
PMID: 27667369.

128. Modini M, Tan L, Brinchmann B, Wang MJ, Killackey E, Glozier N, Mykletun A, Harvey SB. Supported employment 
for people with severe mental illness: systematic review and meta-analysis of the international evidence. Br J Psychiatry. 2016 
Jul;209(1):14-22. doi: 10.1192/bjp.bp.115.165092. Epub 2016 Apr 21. PMID: 27103678.

129. Bell MD, Choi KH, Dyer C, Wexler BE. Benefits of cognitive remediation and supported employment for schizophrenia 
patients with poor community functioning. Psychiatr Serv. 2014 Apr 1;65(4):469-75. doi: 10.1176/appi.ps.201200505. PMID: 
24382594.

130. Chan JY, Hirai HW, Tsoi KK. Can computer-assisted cognitive remediation improve employment and productivity 
outcomes of patients with severe mental illness? A meta-analysis of prospective controlled trials. J Psychiatr Res. 2015 
Sep;68:293-300. doi: 10.1016/j.jpsychires.2015.05.010. Epub 2015 May 21. PMID: 26028551.

131. Albert U, Tomassi S, Maina G, Tosato S. Prevalence of non-psychotic disorders in ultra-high risk individuals and 
transition to psychosis: A systematic review. Psychiatry Res. 2018 Dec;270:1-12. doi: 10.1016/j.psychres.2018.09.028. Epub 
2018 Sep 15. PMID: 30243126.

132. Postma MR, van Amelsvoort T, Myin-Germeys I, Gayer-Anderson C, Kempton MJ, Valmaggia L, McGuire P, Murray 
RM, Garety P, Wykes T, Morgan C, Reininghaus U. Across the continuum: Associations between (fluctuations in) momentary 
self-esteem and psychotic experiences. Schizophr Res. 2021 Dec;238:188-198. doi: 10.1016/j.schres.2021.09.010. Epub 2021 
Nov 14. PMID: 34785480.

133. Haijma SV, Van Haren N, Cahn W, Koolschijn PC, Hulshoff Pol HE, Kahn RS. Brain volumes in schizophrenia: a meta-
analysis in over 18 000 subjects. Schizophr Bull. 2013 Sep;39(5):1129-38. doi: 10.1093/schbul/sbs118. Epub 2012 Oct 5. PMID: 
23042112; PMCID: PMC3756785.

134. Hatton SN, Lagopoulos J, Hermens DF, Hickie IB, Scott E, Bennett MR. White matter tractography in early psychosis: 
clinical and neurocognitive associations. J Psychiatry Neurosci. 2014 Nov;39(6):417-27. doi: 10.1503/jpn.130280. PMID: 
25111788; PMCID: PMC4214876.

135. Mitelman SA, Newmark RE, Torosjan Y, Chu KW, Brickman AM, Haznedar MM, Hazlett EA, Tang CY, Shihabuddin 
L, Buchsbaum MS. White matter fractional anisotropy and outcome in schizophrenia. Schizophr Res. 2006 Oct;87(1-3):138-
59. doi: 10.1016/j.schres.2006.06.016. Epub 2006 Jul 18. PMID: 16854563.

136. Weinberger DR, Aloia MS, Goldberg TE, Berman KF. The frontal lobes and schizophrenia. J Neuropsychiatry Clin 
Neurosci. 1994 Fall;6(4):419-27. doi: 10.1176/jnp.6.4.419. Erratum in: J Neuropsychiatry Clin Neurosci 1995 Winter;7(1):121. 
PMID: 7841813.

137. McGlashan TH, Hoffman RE. Schizophrenia as a disorder of developmentally reduced synaptic connectivity. Arch Gen 
Psychiatry. 2000 Jul;57(7):637-48. doi: 10.1001/archpsyc.57.7.637. PMID: 10891034.

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED



152

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED

138. Foucher JR, Luck D. Psychosis related to neurological conditions: pro and cons of the dis- / mis-connectivity models of 
schizophrenia. Dialogues Clin Neurosci. 2006;8(1):17-27. doi: 10.31887/DCNS.2006.8.1/jfoucher. PMID: 16640110; PMCID: 
PMC3181754.

139. Hoffman RE, McGlashan TH. Parallel distributed processing and the emergence of schizophrenic symptoms. Schizophr 
Bull. 1993;19(1):119-40. doi: 10.1093/schbul/19.1.119. PMID: 8451607.

140. Cavelti M, Kircher T, Nagels A, Strik W, Homan P. Is formal thought disorder in schizophrenia related to structural and 
functional aberrations in the language network? A systematic review of neuroimaging findings. Schizophr Res. 2018 Sep;199:2-
16. doi: 10.1016/j.schres.2018.02.051. Epub 2018 Mar 3. PMID: 29510928.

141. Foucher JR, Lacambre M, Pham BT, Giersch A, Elliott MA. Low time resolution in schizophrenia Lengthened 
windows of simultaneity for visual, auditory and bimodal stimuli. Schizophr Res. 2007 Dec;97(1-3):118-27. doi: 10.1016/j.
schres.2007.08.013. Epub 2007 Sep 19. PMID: 17884350.

142. Rigucci S, Rossi-Espagnet C, Ferracuti S, De Carolis A, Corigliano V, Carducci F, Mancinelli I, Cicone F, Tatarelli R, 
Bozzao A, Girardi P, Comparelli A. Anatomical substrates of cognitive and clinical dimensions in first episode schizophrenia. 
Acta Psychiatr Scand. 2013 Oct;128(4):261-70. doi: 10.1111/acps.12051. Epub 2012 Dec 9. PMID: 23216145.

143. Bernard JA, Orr JM, Mittal VA. Cerebello-thalamo-cortical networks predict positive symptom progression in individuals 
at ultra-high risk for psychosis. Neuroimage Clin. 2017 Mar 6;14:622-628. doi: 10.1016/j.nicl.2017.03.001. PMID: 28348953; 
PMCID: PMC5357699.

144. Cao H, Chén OY, Chung Y, Forsyth JK, McEwen SC, Gee DG, Bearden CE, Addington J, Goodyear B, Cadenhead KS, 
Mirzakhanian H, Cornblatt BA, Carrión RE, Mathalon DH, McGlashan TH, Perkins DO, Belger A, Seidman LJ, Thermenos 
H, Tsuang MT, van Erp TGM, Walker EF, Hamann S, Anticevic A, Woods SW, Cannon TD. Cerebello-thalamo-cortical 
hyperconnectivity as a state-independent functional neural signature for psychosis prediction and characterization. Nat 
Commun. 2018 Sep 21;9(1):3836. doi: 10.1038/s41467-018-06350-7. PMID: 30242220; PMCID: PMC6155100.

145. Cao H, Ingvar M, Hultman CM, Cannon T. Evidence for cerebello-thalamo-cortical hyperconnectivity as a heritable 
trait for schizophrenia. Transl Psychiatry. 2019 Aug 20;9(1):192. doi: 10.1038/s41398-019-0531-5. PMID: 31431615; PMCID: 
PMC6702223.

146. Singer MT, Wynne LC. Thought disorder and family relations of schizophrenics. IV. Results and implications. Arch Gen 
Psychiatry. 1965 Feb;12:201-12. doi: 10.1001/archpsyc.1965.01720320089010. PMID: 14237630.

147. Romney DM. Thought disorder in the relatives of schizophrenics. A meta-analytic review of selected published studies. J 
Nerv Ment Dis. 1990 Aug;178(8):481-6. PMID: 2143218.

148. Hietala J, Syvälahti E, Vuorio K, Räkköläinen V, Bergman J, Haaparanta M, Solin O, Kuoppamäki M, Kirvelä O, 
Ruotsalainen U, et al. Presynaptic dopamine function in striatum of neuroleptic-naive schizophrenic patients. Lancet. 1995 
Oct 28;346(8983):1130-1. doi: 10.1016/s0140-6736(95)91801-9. PMID: 7475604.

149. Erritzoe D, Talbot P, Frankle WG, Abi-Dargham A. Positron emission tomography and single photon emission CT 
molecular imaging in schizophrenia. Neuroimaging Clin N Am. 2003 Nov;13(4):817-32. doi: 10.1016/s1052-5149(03)00089-3. 
PMID: 15024964.

150. Uhlhaas PJ, Phillips WA, Silverstein SM. The course and clinical correlates of dysfunctions in visual perceptual 
organization in schizophrenia during the remission of psychotic symptoms. Schizophr Res. 2005 Jun 15;75(2-3):183-92. doi: 
10.1016/j.schres.2004.11.005. Epub 2004 Dec 22. PMID: 15885509.



153

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED

151. Comparelli A, De Carolis A, Corigliano V, Trovini G, Dehning J, Di Pietro S, De Pisa E, Galderisi S, Girardi P. Facial 
emotion recognition impairment is related to disorganisation in multi-episode schizophrenia. Schizophr Res Cogn. 2014 Aug 
30;1(2):122-125. doi: 10.1016/j.scog.2014.07.002. PMID: 29379745; PMCID: PMC5779113.

152. Brennan AM, Harris AW, Williams LM. Neural processing of facial expressions of emotion in first onset psychosis. 
Psychiatry Res. 2014 Nov 30;219(3):477-85. doi: 10.1016/j.psychres.2014.06.017. Epub 2014 Jun 18. PMID: 25015712.

153. Jansen van Vuren E, Steyn SF, Brink CB, Möller M, Viljoen FP, Harvey BH. The neuropsychiatric manifestations 
of COVID-19: Interactions with psychiatric illness and pharmacological treatment. Biomed Pharmacother. 2021 
Mar;135:111200. doi: 10.1016/j.biopha.2020.111200. Epub 2021 Jan 1. PMID: 33421734; PMCID: PMC7834135.

154. Yazbek H, Norton J, Capdevielle D, Larue A, Boulenger JP, Gély-Nargeot MC, Raffard S. The Lille Apathy Rating Scale 
(LARS): exploring its psychometric properties in schizophrenia. Schizophr Res. 2014 Aug;157(1-3):278-84. doi: 10.1016/j.
schres.2014.04.034. Epub 2014 May 27. PMID: 24875172.

155. Kos C, van Tol MJ, Marsman JB, Knegtering H, Aleman A. Neural correlates of apathy in patients with 
neurodegenerative disorders, acquired brain injury, and psychiatric disorders. Neurosci Biobehav Rev. 2016 Oct;69:381-401. 
doi: 10.1016/j.neubiorev.2016.08.012. Epub 2016 Aug 12. PMID: 27527825.

156. Dwyer DB, Buciuman MO, Ruef A, Kambeitz J, Sen Dong M, Stinson C, Kambeitz-Ilankovic L, Degenhardt F, 
Sanfelici R, Antonucci LA, Lalousis PA, Wenzel J, Urquijo-Castro MF, Popovic D, Oeztuerk OF, Haas SS, Weiske J, Hauke 
D, Neufang S, Schmidt-Kraepelin C, Ruhrmann S, Penzel N, Lichtenstein T, Rosen M, Chisholm K, Riecher-Rössler A, 
Egloff L, Schmidt A, Andreou C, Hietala J, Schirmer T, Romer G, Michel C, Rössler W, Maj C, Borisov O, Krawitz PM, 
Falkai P, Pantelis C, Lencer R, Bertolino A, Borgwardt S, Noethen M, Brambilla P, Schultze-Lutter F, Meisenzahl E, 
Wood SJ, Davatzikos C, Upthegrove R, Salokangas RKR, Koutsouleris N; PRONIA Consortium. Clinical, Brain, and 
Multilevel Clustering in Early Psychosis and Affective Stages. JAMA Psychiatry. 2022 Jul 1;79(7):677-689. doi: 10.1001/
jamapsychiatry.2022.1163. PMID: 35583903; PMCID: PMC9118078.

157. Correll CU, Schooler NR. Negative Symptoms in Schizophrenia: A Review and Clinical Guide for Recognition, 
Assessment, and Treatment. Neuropsychiatr Dis Treat. 2020 Feb 21;16:519-534. doi: 10.2147/NDT.S225643. PMID: 32110026; 
PMCID: PMC7041437.

158. Bortolon C, Macgregor A, Capdevielle D, Raffard S. Apathy in schizophrenia: A review of neuropsychological and 
neuroanatomical studies. Neuropsychologia. 2018 Sep;118(Pt B):22-33. doi: 10.1016/j.neuropsychologia.2017.09.033. Epub 
2017 Sep 28. PMID: 28966139.

159. Mørch-Johnsen L, Agartz I, Jensen J. The Neural Correlates of Negative Symptoms in Schizophrenia: Examples From 
MRI Literature. Clin EEG Neurosci. 2018 Jan;49(1):12-17. doi: 10.1177/1550059417746214. PMID: 29243527.

160. Kirschner M, Hager OM, Bischof M, Hartmann MN, Kluge A, Seifritz E, Tobler PN, Kaiser S. Ventral striatal 
hypoactivation is associated with apathy but not diminished expression in patients with schizophrenia. J Psychiatry Neurosci. 
2016 Apr;41(3):152-61. doi: 10.1503/jpn.140383. Erratum in: J Psychiatry Neurosci. 2017 Mar;42(2):102. PMID: 26395814; 
PMCID: PMC4853206.

161. Amodio A, Quarantelli M, Mucci A, Prinster A, Soricelli A, Vignapiano A, Giordano GM, Merlotti E, Nicita A, 
Galderisi S. Avolition-Apathy and White Matter Connectivity in Schizophrenia: Reduced Fractional Anisotropy Between 
Amygdala and Insular Cortex. Clin EEG Neurosci. 2018 Jan;49(1):55-65. doi: 10.1177/1550059417745934. PMID: 29243529.



154

Salokangas et al. Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED

162. Bègue I, Kaiser S, Kirschner M. Pathophysiology of negative symptom dimensions of schizophrenia - 
Current developments and implications for treatment. Neurosci Biobehav Rev. 2020 Sep;116:74-88. doi: 10.1016/j.
neubiorev.2020.06.004. Epub 2020 Jun 10. PMID: 32533996.

163. Kirschner M, Schmidt A, Hodzic-Santor B, Burrer A, Manoliu A, Zeighami Y, Yau Y, Abbasi N, Maatz A, Habermeyer 
B, Abivardi A, Avram M, Brandl F, Sorg C, Homan P, Riecher-Rössler A, Borgwardt S, Seifritz E, Dagher A, Kaiser S. 
Orbitofrontal-Striatal Structural Alterations Linked to Negative Symptoms at Different Stages of the Schizophrenia Spectrum. 
Schizophr Bull. 2020 Dec 1:sbaa169. doi: 10.1093/schbul/sbaa169. Epub ahead of print. PMID: 33257954.

164. Wang X, Lu F, Duan X, Han S, Guo X, Yang M, Zhang Y, Xiao J, Sheng W, Zhao J, Chen H. Frontal white matter 
abnormalities reveal the pathological basis underlying negative symptoms in antipsychotic-naïve, first-episode patients with 
adolescent-onset schizophrenia: Evidence from multimodal brain imaging. Schizophr Res. 2020 Aug;222:258-266. doi: 
10.1016/j.schres.2020.05.039. Epub 2020 May 24. PMID: 32461088.

165. Veerman SRT, Schulte PFJ, de Haan L. Treatment for Negative Symptoms in Schizophrenia: A Comprehensive Review. 
Drugs. 2017 Sep;77(13):1423-1459. doi: 10.1007/s40265-017-0789-y. PMID: 28776162.

166. Jones MT, Strassnig MT, Harvey PD. Emerging 5-HT receptor antagonists for the treatment of Schizophrenia. Expert 
Opin Emerg Drugs. 2020 Jun;25(2):189-200. doi: 10.1080/14728214.2020.1773792. Epub 2020 Jun 8. PMID: 32449404.

167. Stahl SM, Lee-Zimmerman C, Cartwright S, Morrissette DA. Serotonergic drugs for depression and beyond. Curr Drug 
Targets. 2013 May 1;14(5):578-85. doi: 10.2174/1389450111314050007. PMID: 23531115.

168. Vidal C, Reese C, Fischer BA, Chiapelli J, Himelhoch S. Meta-Analysis of Efficacy of Mirtazapine as an Adjunctive 
Treatment of Negative Symptoms in Schizophrenia. Clin Schizophr Relat Psychoses. 2015 Summer;9(2):88-95. doi: 10.3371/
CSRP.VIRE.030813. Epub 2013 Mar 14. PMID: 23491969.

169. Harvey PD, Saoud JB, Luthringer R, Moroz S, Blazhevych Y, Stefanescu C, Davidson M. Effects of Roluperidone 
(MIN-101) on two dimensions of the negative symptoms factor score: Reduced emotional experience and reduced emotional 
expression. Schizophr Res. 2020 Jan;215:352-356. doi: 10.1016/j.schres.2019.08.029. Epub 2019 Sep 2. PMID: 31488314.

170. Strauss GP, Zamani Esfahlani F, Sayama H, Kirkpatrick B, Opler MG, Saoud JB, Davidson M, Luthringer R. Network 
Analysis Indicates That Avolition Is the Most Central Domain for the Successful Treatment of Negative Symptoms: Evidence 
From the Roluperidone Randomized Clinical Trial. Schizophr Bull. 2020 Jul 8;46(4):964-970. doi: 10.1093/schbul/sbz141. 
PMID: 31989151; PMCID: PMC7342174.

171. Austin SF, Mors O, Secher RG, Hjorthøj CR, Albert N, Bertelsen M, Jensen H, Jeppesen P, Petersen L, Randers L, 
Thorup A, Nordentoft M. Predictors of recovery in first episode psychosis: the OPUS cohort at 10 year follow-up. Schizophr 
Res. 2013 Oct;150(1):163-8. doi: 10.1016/j.schres.2013.07.031. Epub 2013 Aug 8. PMID: 23932664.



155

Salokangas et al.Disorganized thinking and emotional poverty are primary clinical predictors of 
functioning in psychoses. Reanalysis of the Turku Early Psychosis Study data

PSYCHIATRIA FENNICA 
2023;54:124-155

ORIGINAL STUDY
PEER-REVIEWED


