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ARTICLE INFO ABSTRACT

Keywords: The validation of nosological diagnoses in psychiatry remains a conundrum. Leonhard's (1979) nosology seems
Nosology to be one of the few acceptable alternative categorical models to current DSM/ICD systems.

Le’l’lnhard We aimed to empirically validate Leonhard's four classes of psychoses: systematic schizophrenia (SSch), un-
Ff’ ow-up . systematic (USch), cycloid psychosis (Cyclo), and manic-depressive illness (MDI) using a comprehensive set of
First-episode psychosis .

Cycloid explanatory validators.

Schizophrenia 243 patients with first-episode psychosis were followed between 10 and 31 years. A wide-ranging assessment

was carried out by collecting data on antecedent, illness-related, concurrent, response to treatment, neuromotor
abnormalities, and cognitive impairment variables.

Compared with USch, Cyclo, and MDI, SSch displayed a pattern of impairments significantly larger across the
seven blocks of explanatory variables. There were no significant differences between Cyclo and MDI in
explanatory variables. Except for the majority of illness-onset features, USch displayed more substantial ab-
normalities in the explanatory variables than Cyclo and MDI. SSch and MDI showed higher percentages of
correctly classified patients than USch and Cyclo in linear discriminant analyses.

Partial validation of Leonhard's classification was found. SSch showed differences in explanatory variables
with respect to Cyclo and MDI. USch showed also significant differences in explanatory variables regarding Cyclo
and MDI, although with a lower strength than SSch. There was strong empirical evidence of the separation
between both Leonhard's schizophrenia subtypes; however, the distinction between the Cyclo and MDI groups
was not empirically supported. A mild to moderate discriminative ability between Leonhard's subtypes on the
basis of explanatory blocks of variables was observed.

1. Introduction

Current nosological systems for diagnosing psychoses are continu-
ously updated by advances in research, and they play an indispensable
role in psychiatrists' daily practice. However, the long-sought goal of
these classifications to identify the neurobiological basis of psychosis
has not yet been achieved despite extensive research over the past few
centuries (Kapur et al., 2012).

Dimensional proposals and new systematics (Kotov et al., 2017; Insel
et al., 2010) have been proposed as alternatives to categorically defined
disorders in psychosis to characterise new phenotypes to be tested in the
biomedical paradigm (APA, 2013; WHO, 2019). However, very few
alternative nosological systems to categorical classifications have been
proposed. The most outstanding psychopathological system was devel-
oped proposed by Leonhard (Leonhard, 1979; Ungvari, 1993). Leon-
hard's (1979) subtypes of endogenous psychoses were mainly founded
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on the basis of symptomatic complexes, catamnesis-related outcomes,
and genetic background, within a model of ‘brain diseases’ (Foucher
et al., 2020; Leonhard, 1979).

According to Leonhard's nosology, there are four main types of dis-
ease processes: systematic schizophrenia, bipolar unsystematic schizo-
phrenia, bipolar cycloid psychosis, and phasic psychosis that includes
manic-depressive illness and monopolar affective psychoses (Astrup
and Fish, 1964; Ban, 1982; Ban et al., 1984; Leonhard, 1979; Stober
et al.,, 1997). In addition, Leonhard differentiated 35 subtypes within
these four general classes of endogenous psychoses (Foucher et al.,
2020; Leonhard, 1979; Peralta et al., 2016; Ungvari, 1985). Recently,
Foucher et al. (2020) made an outstanding contribution to Leonhard's
nosology by reporting good reliability and predictive, face, construct,
and differential validity of their 35 major phenotypes based on lifelong
diachronic observations.

First-episode psychosis (FEP) shows a marked heterogeneity in
course and outcome both in the short and long term (Garcia de Jalon
etal., 2022; Robinson et al., 1999). In this regard, the examination of the
long-term outcome of a FEP sample is a window of opportunity for the
clinical validation of phenotypes within endogenous psychosis.

There is no gold standard for comparing competing nosologies in
psychiatry, and there still is no consensus about potential explanatory
variables. Moreover, validators are heterogeneous; differ from one
another; and their evidence is derived mainly from observational, not
experimental, sources. In this study, we focused on aggregate validators,
such as the ones being used in the steering committee for revisions of
DSM-5 (Appelbaum et al., 2021; Solomon and Kendler, 2021).

Our aim in this study was to ascertain the empirical validity of four
main groups of Leonhard's psychoses in terms of a comprehensive set of
explanatory validators comprising antecedent, illness-related, concur-
rent, response-to-treatment, neuromotor abnormalities and cognitive
impairment variables.

2. Material and methods
2.1. Sample
This study was carried out on the SEGPEPS cohort (Peralta et al.,

2021)., which is a long-term, follow-up, naturalistic study of FEP pa-
tients who had their first hospital admission for psychosis between

Table 1
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January 1990 and December 2008.

The inclusion criteria for participants were a diagnosis of FEP
meeting DSM-III-R (APA, 1987) or DSM-IV (APA, 1994) criteria, be-
tween ages 15 and 65, living in the hospital's catchment area, finishing
the inpatient treatment period and undergoing a 6-month assessment
after discharge, having close relatives available to provide background
information, and giving written informed consent. Exclusion criteria
included having taken antipsychotic medication in the past for >2
months, a drug-induced psychosis diagnosis that was either suspected or
confirmed, a history of a major medical condition or neurological dis-
order, and an IQ <70.

Between January 2018 and May 2021, FEP patients were tracked to
evaluate the clinical trajectory and explanatory variables at a long-term
follow-up; 243 patients achieved complete examinations. The DSM-5
criteria diagnoses (APA, 2013) are displayed in Table 1.

The clinical research ethical committee of Navarra (1971/2016)
gave its approval to all procedures involving patients. All procedures
used in this research were in agreement with the 2008 revision of the
1975 Helsinki Declaration as well as the ethical guidelines of the na-
tional and institutional committees on human experimentation.

2.2. Assessments

Patients were assessed with the Comprehensive Assessment of
Symptoms and History (CASH) semistructured interview (Andreasen,
1992). Diagnoses according with Leonhard's nosology were established
by a consensus between the two senior researchers (VPM and MJC)
following the Leonhard's symptom catalogue (Leonhard, 1990) together
with auxiliary criteria (Table 1). All available sources of information
were used, including CASH interviews and information from close rel-
atives and ward records.

At the outset of the study, the Scale for the Assessment of Positive
Symptoms (SAPS) and the Scale for the Assessment of Negative Symp-
toms (SANS) were scored by the CASH (Andreasen, 1992); and the level
of functioning was measured by the Social and Occupational Func-
tioning Assessment Scale (Goldman et al., 1992).

2.2.1. Antecedent explanatory variables
Polygenic risk scores (PRSs) for schizophrenia, bipolar disorder, and
major depressive disorder using genome-wide genotyping were

Sociodemographic and clinical characteristics at the first-episode of psychosis and final DSM 5 diagnoses of Leonhard's psychoses.

1. Systematic 2. Unsystematic 3. Cycloid 4. Manic-depressive ANOVA/Chi-square

schizophrenia (n = schizophrenia (n =76)  psychoses (n = illness (n = 38)

55) 74)

Mean SD Mean SD Mean SD Mean SD F P Post-hoc
Age at follow-up 48.91 11.40 47.82 9.74 49.07 10.19 50.84 12.73 0.674 .569 ns
Illness duration (years) 25.34 6.99 22.47 6.34 22.27 7.06 20.92 7.11 3.647 .013 1>4
Gender men/women (n)* 34/21 46/30 44/30 13/25 9.702 .028 2> 4°
Socioeconomic status score (1-5) at intake 3.29 0.76 3.05 0.74 2.93 0.70 3.03 0.59 2.710 .046 ns
Education, years 9.89 2.90 11.29 3.47 12.04 3.41 11.47 3.28 4566 .004 1<3
SAPS total at FEP 9.98 3.83 10.29 4.14 9.57 3.76 7.53 441 4302 .006 1>4

2>4
SANS total at FEP 7.85 5.32 4.50 5.23 3.85 4.84 3.87 4.43 8.104  .001 1>2,3,4
SOFAS total at FEP 66.49  18.57 79.22  16.29 87.28 12.33 85.74 13.21 21.651  .001 1<2,3,4
2<3,4

DSM 5 diagnoses (n)* 291.657 .001
Schizophrenia 53 50 10 0
Schizophreniform disorder 0 0 6 0
Brief psychotic disorder 0 0 20 0
Delusional disorder 2 1 1 0
Schizoaffective disorder 0 24 14 1
Bipolar disorder/mania 0 0 14 28
Major depressive disorder 0 0 2 8
Psychotic disorder not otherwise specified 0 1 7 1

# Chi-square statistic.
b USch greater male rate than MDI (post-hoc chi square).
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computed using DNA samples collected at the follow-up from 164 pa-
tients. DNA samples were genotyped using the Illumina Global
Screening Array, as reported elsewhere (Cuesta et al., unpublished
results).

We used the Family History-Research Diagnostic Criteria (Andrea-
sen et al., 1977) to collect the family history of schizophrenia spectrum
disorders. We also evaluated obstetric complications by means of the
Lewis-Murray scale (Lewis and Murray, 1987) and age when neuro-
developmental milestones were reached (Shapiro et al., 1990). The
modified Gittelman—Klein scale, which is included in the CASH
(Andreasen, 1992) was used to evaluate the premorbid adjustment
during childhood and adolescence. We assessed childhood adversity
with the Global Family Environment Scale (Rey et al., 1997), which
rates the global quality of the family environment during childhood. All
the antecedent measures were completed with information supplied by
close relatives.

2.2.2. Illness-onset explanatory variables

Age at illness onset was defined as the age at which each participant
had the FEP. We assessed duration of untreated illness (DUI) and
duration of untreated psychosis (DUP) using the Symptom Onset in
Schizophrenia inventory (Perkins et al., 2000). Mode of onset of FEP was
rated as acute (<1 month); subacute (1-2 months); subchronic (2 to 6
months); and chronic (>6 months). We used DSM-III Axis IV (APA,
1980) to assess acute psychosocial stressors, and substance abuse or
dependence was evaluated with the CASH.

2.2.3. Concurrent explanatory variables

Lifetime dimensional scores of psychopathological dimensions were
built using the global severity ratings of the SAPS and SANS scales that
are included in the CASH. Five psychopathological dimensions repre-
senting the most nuclear domains of the psychotic illness were
computed: (1) reality-distortion, (2) disorganization, (3) negative
symptoms, (4) mania, and (5) depression (Peralta and Cuesta, 2001).
The lifetime scores were performed by averaging the severity and fre-
quency of each psychopathological dimension from the FEP to the
follow-up (Peralta et al., 2021).

The World Health Organization Short Disability Assessment
Schedule (DAS-S) (Janca et al., 1996) is a semistructured interview that
helps clinicians assess and rate a patient's difficulties maintaining per-
sonal, occupational, familiar, and social functioning. It was validated in
Spanish for patients with schizophrenia (Mas-Exposito et al., 2012).

2.2.4. Response to treatment explanatory variables

The Clinical Global Impression Severity scale (Guy, 1976b) was used
to quantify and track patient progress and treatment response over time.
Lifetime scores on this instrument and the DAS-S were computed by
averaging the severity and frequency of domain of functioning and
response to treatment during the follow-up period (Peralta et al., 2021).

We chose two other groups of variables for assessing response to
treatment: (1) the number of episodes over the follow-up and the
number of episodes for consecutive periods of 2 or 5 years; (2) the
average dose-years load of psychopharmacological drugs (antipsy-
chotics, anticholinergics, stabilising and antidepressant drugs)
(Andreasen et al., 2010) and the number of electroconvulsive treatments
(ECTs) received.

2.2.5. Neuromotor and neurocognitive explanatory variables

Neuromotor and neuropsychological assessments were carried out
by two trained psychiatrists (EGJ and LMI) who were blinded to the
participants' Leonhard's diagnoses. Neuromotor and neurocognitive
assessment took place at the time of the follow-up. Parkinsonism and
dyskinesia were rated using the Simpson-Angus Rating Scale (Simpson
and Angus, 1970) and the Abnormal Involuntary Movement Scale (Guy,
1976a, 1976b), respectively. The Neurological Examination Schedule
(Buchanan and Heinrichs, 1989), to assess neurological soft signs, and
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the Modified Rogers Scale, to assess symptoms of catatonia (Lund et al.,
1991) were included to capture a comprehensive assessment of neuro-
motor domain.

The Word Accentuation Test, which is the Spanish equivalent of the
National Adult Reading Test, was used as an estimate of premorbid IQ
(Gomar et al., 2011). Neuropsychological assessment done by means of
the MATRICS Consensus Cognitive Battery (MCCB) (Nuechterlein et al.,
2008) that assess seven different cognitive functions: attention/vigi-
lance, processing speed, working memory, verbal learning, visual
learning, reasoning and problem solving, and social cognition. Two
trained neuropsychologists administered the battery in a single session
(AST and GGB). Scores are recorded with corrected values for age and
education and normalised values (T scores). One hundred seventy-two
patients completed the neuropsychological assessments.

2.3. Statistical analyses

We used univariate analyses to examine, at the follow-up, the dif-
ferences in sociodemographic, psychopathological, illness-related,
treatment, and functioning variables between patients who abandoned
and those who completed the study, by means of independent t-tests.

We used analyses of variance and y? statistics for the examination
between groups. We conducted Scheffé post hoc tests in the analyses of
variance and pairwise Z test in the y? independence tests to estimate all
possible contrasts between groups.

Independent linear discriminant function analyses (LDFA) using the
Wilks's A method were performed to examine the percentages of correct
classification of the four Leonhard groups of endogenous psychoses on
the basis of the seven blocks of validators. We entered separately the
seven blocks of validators, including in each block only the resulting
significant variables in univariate analyses. The seven blocks of
explanatory variables were (1) antecedent, (2) illness-onset features, (3)
lifetime psychopathological dimensions, (4) lifetime functioning, (5)
response to treatment, (6) neuromotor abnormalities, and (7) cognitive
impairment.

All analyses were conducted using IBM SPSS Statistics (Version 26)
and were two tailed with a critical p value of .05, except where noted.

3. Results

Our original FEP cohort included 510 patients, but after the long
follow-up (20.3 £ 5.6 years) the final cohort examined included 243
(47.6 %). No significant differences were found between final-examined
patients and those lost during the follow-up in baseline demographic
(age and gender), global psychopathology (SAPS and SANS global
scores), global functioning (Social and Occupational Functioning
Assessment Scale score, SOFAS) (Morosini et al., 2000), and baseline
DSM-5 diagnoses.

At the follow-up examination the patients' average age was 48.1 +
10.7, and 51.7 % were male. The diagnoses of Leonhard's classification
were as follows: systematic schizophrenia (SSch; n = 55, 22.6 %), un-
systematic schizophrenia (USch; n = 76, 31.3 %), cycloid psychosis
(Cyclo; n = 74, 30.5 %), and manic-depressive illness (MDI; n = 38, 15.6
%; see Table 1).

There were no significant differences among the four psychosis
groups in terms of age at follow-up and socioeconomic level. SSch
showed a significant longer duration of illness than MDI, USch had a
higher rate of males than MDI, and SSch had a lower educational level
than Cyclo. DSM-5 diagnoses showed strong significant differences
across subgroups (Table 1). SSch had higher SAPS scores than MDI at
study intake, and they had higher SANS scores and poorer functioning
than USch, Cyclo, and MDI. Likewise, USch showed poorer functioning
than Cyclo and MDI.
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3.1. Antecedent validators

There were no differences in regard to the polygenic risk scores for
schizophrenia, bipolar disorder, and major depressive disorder among
the four groups. A positive family history of schizophrenia, but not of
bipolar disorder or major depression, revealed significant differences
among the four groups and was particularly higher in SSch regarding
MDI. SSch showed significantly more obstetric complications, neuro-
developmental abnormalities, and childhood adversity than the three
remaining groups, and they had experienced poorer childhood and
adolescence adjustment (Table 2). USch showed higher neuro-
development abnormalities and childhood adversity than Cyclo and
poorer childhood and adolescence adjustment than Cyclo and MDI
(Table 2).

3.2. Illness-onset features

SSch showed significantly higher DUP and DUI than the three
remaining groups and an earlier onset of illness than MDI. An acute
mode of onset was significantly less frequent in SSch than in USch,
Cyclo, and MDI (Table 2). There were no significant differences in pre-
morbid drug abuse among the four groups. Cyclo showed more often had
acute psychosocial stressors compared with SSch, USch, and MDI (see
Table 2).

3.3. Concurrent validators

When we profiled psychopathological dimensions over the entire
course of illness (lifetime dimensions), we noted that SSch had signifi-
cantly higher levels of reality distortion and negative dimensions, and
lower mania, than the USch, Cyclo, and MDI. In addition, USch had
higher levels of reality distortion and negative dimensions than the

Table 2
Antecedent and ‘illness-onset features’ validators of Leonhard's psychoses.
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Cyclo and MDI. Also, SSch had lower lifetime scores in depression, but
higher catatonia, than MDI (see Table 3).

Regarding lifetime psychosocial functioning, SSch developed
significantly poorer personal, occupational, familiar, social, and global
functioning than USch, Cyclo, and MDI; and USch had poorer func-
tioning than Cyclo and MDI (Table 3).

3.4. Response to treatment validators

SSch patients had a higher lifetime clinical global impression over
the entire course of illness than the USch, Cyclo, and MDI groups.
However, there were no significant differences in the number of epi-
sodes across groups when the course was broken into short periods of
years (Table 3). There were no significant differences among groups in
either the number of total episodes or in the number of episodes after the
first year and later years of the FEP (Table 3).

Regarding the predominant pharmacological treatment received
during the whole illness course, both schizophrenia subtype groups
received higher doses of antipsychotic drugs than Cyclo and MDI, but
there were no differences between them (SSch and USch). USch received
a higher load of anticholinergic drugs than Cyclo. SSch received lower
doses of stabilising drugs than USch, Cyclo, and MDI, and USch received
lower doses than Cyclo and MDI.

There were no significant differences across the diagnostic groups in
the load of antidepressant drugs and the number of ECT sessions.

3.5. Long-term neuromotor and neurocognitive outcomes

Parkinsonism and catatonia were significantly higher in the long-
term assessments of SSch compared with USch, Cyclo, and MDI, and
in dyskinesia compared with Cyclo and MDI. USch showed higher
catatonia scores than Cyclo (see Table 4). Neurological soft signs were

1. Systematic

2. Unsystematic

3. Cycloid psychoses 4. Manic-depressive =~ ANOVA/Chi-square

schizophrenia (n schizophrenia (n = (n=74) illness (n = 38)
= 55) 76)
Mean SD Mean SD Mean SD Mean SD F P Post-hoc
Antecedents
Polygenic risk scores (n = 164)
Schizophrenia 0.07 0.72  -0.03 1.10 —0.09 1.02 0.13 1.05 0.408 .704 ns
Bipolar disorder —0.05 0.84 0.13 1.05 -0.11 1.04 -0.01 1.02 0.574 .633 ns
Major depressive disorder 0.21 0.96 0.12 098 -0.29 095 -0.01 1.06 2.21 .089 ns
Familial history (present = 0/absent = 1)
SZ-FH 0.33 0.47 0.24 0.42 0.15 0.35 0.05 0.22 4.324 .005 1>4
BIP-FH 0.04 0.18  0.08 0.27 0.11 0.31 0.13 0.34 1.070 .182 ns
MDD-FH 0.13 0.36  0.09 0.29 0.22 041 0.21 0.41 1.874 135 ns
Obstetric complications 0.62 0.75 0.16 0.43 0.11 0.39 0.03 0.16 15.817 .000 1>2,3,4
Neurodevelop. score 2.24 1.77  0.99 1.28 0.42 0.77  0.32 0.66 28.616 .000 1>2,34
2>3
Childhood Adversity 50.11 19.57 68.93 22.67 81.35 12.70 78.58 16.50 33.564 .000 1<2,3,4
2<3
Childhood adjustment 4.04 226 249 1.71 157 1.36 1.24 1.32 28476 .000 1>2,3,4
2>3,4
Adolescence adjustment 5.16 2.29 3.16 2.14 1.86 1.67 1.61 1.70 36.263 .000 1>2,3,4
2>3,4
Iliness-onset features
Age at onset 23.78 10.21  25.21 7.90  26.34 8.92 29.84 11.08 3.417 018 1,2<3,
4>
Mode of onset (n)” (acute, subacute, subchronic, 4/4/6/ 15/15/13/ 30/21/14/ 17/17/1/ 77.100 .001
chronic) 41 33 9 5
DUI (months) 40.58 57.24 15.71 25.73 1297 50.82  10.42 20.72 5.879 .001 1>234
DUP (months) 29.18 49.94 6.71 14.05 1.34 1.68 1.17 1.16 15.655 .001 1>23,4
Drug abuse” (n) (present/absent) 20/35 23/53 29/45 9/29 3.284 .350 ns
Acute psychosocial stressors” (n) (present/absent)  4/51 6/70 24/50 14/24 26.653  .001

# Chi-square statistic.

b Greater rate of acute onset of Cyclo and MDI than SSch and USch (post-hoc chi square).
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Table 3
Concurrent and response to treatment validators of Leonhard's psychoses.
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1. Systematic 2. 3. Cycloid 4. Manic- ANOVA/Chi-square
schizophrenia Unsystematic psychoses (n = depressive
(n =55) schizophrenia 74) illness (n = 38)
(n = 76)
Mean SD Mean SD Mean SD Mean SD F p Post-hoc
Concurrent variables
Lifetime psychopathological dimensions
Reality-distortion 6.11 2.21 4.99 1.81 3.20 2.07 291 1.40 33471 .000 1>2,3,
4
2>3,4
Negative 6.80 1.92 4.95 2.20 1.77 211 211 217 74927 .000 1>2,3,
4
2>34
Disorganization 3.90 2.95 3.50 2.35 1.82 1.84 223 1.77 11.750 .000 1>3,4
Mania 0.71 1.19 1.70 2.02 1.65 2.04 259 2.02 7.717 .000 1<2,3,
4
Depression 2.21 2.02 2.82 2.18 2.05 1.90 3.42 1.91 4825 .003 1<4
Lifetime functioning domains
DAS-S personal 1.82 1.38 1.26 1.09 0.33 0.68  0.40 0.73 28593 .000 1>2,3,
4
2>3,4
DAS-S occupational 3.32 1.21 2.45 1.20 0.79 1.14 1.22 1.43 53497 .000 1>2,3,
4
2>3,4
DAS-S familiar 2.39 1.10 1.57 1.33 0.47 0.82 0.73 099 37506 .000 1>2,3,
4
2>3,4
DAS-S social 3.14 1.03 2.14 1.15 0.77 0.88 0.86 097 69.825 .000 1>2,3,
4
2>3,4
DAS-S total 11.20 4.13 8.73 4.39 2.86 3.56 3.21 3.85 61.643 .000 1>2,3,
4
2>3,4
Response to treatment
Clinical Global Impression-Severity scale (CGI-S) (maximum severity 6.24 0.88 5.34 1.48 4.62 1.46  4.50 1.30 19356 .000 1>2,3,
lifetime) 4
2>3,4
Number of episodes
0-2 years 2.05 2.11 1.88 1.25 1.58 0.74 1.61 0.67 1.726  .162 ns
3-5 years 1.64 2.55 1.76 1.67 1.27 1.73 1.39 1.65 0.941 422 ns
5-10 years 2.42 5.57 2.21 2.54 1.34 1.85 1.66 1.82 1.500 .215 ns
11-15 years 1.54 2.25 1.69 1.97 1.24 1.83 1.16 1.21 0.863 .461 ns
16-20 years 0.89 1.45 1.49 1.37 1.18 1.72 1.50 2.54 1.009 .391 ns
>21 years 0.49 1.30 1.03 1.45 0.80 1.95 0.89 2.07 1.091 .354 ns
Number of episodes (total) 10.38 15.17 10.84 6.93 8.20 8.22 9,31 6.59 0.608 611 ns
Dose-years drugs
Antipsychotic 83.07 4445 6397 4150 41.50 44.47 2268 21.74 20.553 .000 1>3,4
2>3,4
Anticholinergic 17.11 2556 18.41  29.98 7.06 21.67 5.43 14.12 4363 005 2>3
Stabilising 6.30 1476 26.88 3586 29.18 40.75 41.24  35.63 8.874 .000 1<2,3
4
2<3,4
Benzodiazepine 4493 44.65 34.62 3577 17.28 26.17 2091 28.53 8.128 .000 1>3,4
2>3
Antidepressant 26.25 37.33 2812 39.19 2098 30.07 35.03 41.80 1.296 277 ns
ECT (number) 0.85 3.30 2.86 13.74 3.64 11.57 5.11 16.74 1.034 .378 ns

significantly higher in SSch compared with Cyclo and MDI and in USch
compared with Cyclo. There were no significant differences between the
SSch and USch (Table 4).

Lower significant premorbid IQ was found in the SSch group. There
were no significant differences in cognitive domain and global scores on
the MCCB between the SSch and USch. SSch significantly under-
performed in verbal memory with respect to Cyclo and MD], in attention
and global cognition compared with Cyclo, and in processing speed
compared with MDI. Significantly lower processing speed was evi-
denced in the USch group compared with Cyclo (Table 4).

3.6. Linear discriminant analysis models

The SSch group had a high proportion of correctly classified patients

(>60 %) in five blocks of validators (antecedent, lifetime psychopath-
ological dimensions, lifetime functioning, response to treatment, and
cognitive impairment). The MDI group had >50 % of correctly classified
patients in four blocks of validators (antecedent, lifetime psychopatho-
logical dimensions, and cognitive impairment). The Cyclo group had
>50 % in three blocks (lifetime psychopathological dimensions, lifetime
functioning, and neuromotor abnormalities), and the USch group
showed only >50 % of patients correctly classified in the block of life-
time psychopathological dimensions (see Fig. 1 and Table 5). All models
obtained significant Wilks's As.

4. Discussion

This study examined the clinical validation of the four main groups
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Table 4
Long-term neuromotor and neurocognitive outcomes of Leonhard's psychoses.
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1. Systematic 2. Unsystematic

3. Cycloid psychoses (n 4 Manic-depressive illness ANOVA/Chi-square

schizophrenia (n = 55) schizophrenia (n = 76) =74) (n = 38)
Mean SD Mean SD Mean SD Mean SD F p Post-hoc

Neuromotor outcomes

Parkinsonism 6.69 6.82 4.78 4.72 2.66 3.53 3.21 4.06 8.022 .000 1>2,3,4

Akathisia 0.49 0.97 0.46 0.85 0.15 0.45 0.11 0.38 4.390 .005 ns

Dyskinesia 1.89 3.45 1.33 2.50 0.38 0.93 0.45 1.35 5889 .001 1>3,4

Catatonia 12.25  13.99 7.42 9.40 2.97 4.10 4.34 6.52 11.843 .000 1>2,3,4
2>3

Neurological soft-signs ~ 26.51  15.14 20.79  10.77 13.65 9.38 19.00 12.37 11.521 .000 1>3,4
2>3

Neurocognitive outcomes

WAT_IQ 90.44  12.65 97.91 1221 103.09 10.70 102.63  10.36 14.400 .000 1<2,3,4

Attention/vigilance 35.00 10.99 38.50 9.51 44.84 10.57 41.30 9.67 6.064 .001 1<3

Processing speed 30.00 15.02 3426 11.56 37.21 1271 38.75 8.80 3365 .020 1<4
2<3

Working memory 36.45 13.87 38.66 12.02 43.27 1227 42.78 10.71 2.782  .043

Verbal memory 29.55 18.66 3242 1288 39.63 15.64 40.47  15.51 4.687 .004 1<3,4

Visual memory 34.06 17.51 3459 14.93 41.44  14.90 39.69 1251 2.626 .052 ns

Executive function 35,57 11.69 36.69 10.20 39.69 11.03 36.66 9.85 1.174 321 ns

Social cognition 39.59 12.88 43.45 11.36 47.00 12.30 50.19 8.15 5224 .002 1<4

Global cognition 28.50 15.23 31.58 12.88 38.40 13.93 37.70 9.75 4526 .005 1<3

Percentage of correctly-classified patients by the seven blocks of explanatory
variables in the long-term follow-up of the SEGPePS cohort
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Fig. 1. Percentage of correctly-classified patients by the seven blocks of explanatory variables in the long-term follow-up of the SEGPePS cohort.

of psychoses according to Leonhard's nosology in a long-term follow-up
of FEP patients. Four main conclusions were drawn from this study.
First, SSch showed a pattern of significantly higher abnormalities or
impairments in the seven groups of explanatory variables compared
with USch, Cyclo, and MDL. Second, no significant differences between
Cyclo and MDI in any explanatory variable were found. Third, USch
showed significant abnormalities in the explanatory variable groups
compared with Cyclo and MDI, except for most illness-onset features.
Fourth, SSch and MDI showed higher percentages of correctly classified
patients than USch and Cyclo in linear multiple discriminant analyses
after we entered the seven blocks of explanatory variables.

We applied, for the first time, both PRS methodology and a family
history method to compare the four groups of Leonhard's classification.
Our study failed to find significant differences among the four groups in
the three PRSs (for schizophrenia, bipolar disorder, and major

depressive disorder). However, caution is warranted in the interpreta-
tion of PRS results because they are still very limited to use in clinical
practice for helping in differential diagnoses across the psychosis spec-
trum (Fusar-Poli et al., 2022; Trubetskoy et al., 2022). Genetic studies of
USch have reported high estimates of heritability for only one of its
subtypes (periodic catatonia) (Kriiger and Braunig, 1995; Leonhard,
1979), which is an infrequent disease, but this does not extend to the
whole USch group (Peralta et al., 2016). To gain a deeper insight into
antecedents, we also analysed the family history of our patients. Our
results are in partial agreement with our previous ones (Peralta et al.,
2016) because we found more family antecedents of schizophrenia in
SSch than in MDI, but we did not find significant differences in the
family antecedents of bipolar disorder and major depression among the
groups. In addition, we could not replicate Leonhard's findings
regarding differences in heritability between USch subtypes (high
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Table 5

Linear discriminant analyses (% correctly classified) of Leonhard's system of
endogenous psychosis by blocks of validators (antecedent, illness-onset, lifetime
psychopathological dimensions, lifetime functioning, response to treatment,
neurological abnormalities and cognitive impairment).

Total % of
correct

SSch  Usch  Cyclo MDI

classified
Antecedent variables 46.5
SZ-FH; obstetric 65.5 21.8 3.6 9.1
complications; 23.7 25.0 329 18.4
neurodevelopment. score; 1.4 16.2 47.3 35.1
childhood adversity; 2.6 13.2 23.7 60.5
childhood and adolescence
premorbid adjustment
Illness-onset features 44.0
Age at onset; mode of onset 58.2 27.3 5.5 9.1
(acute); DUI (months); DUP 22.4 44.7 18.4 14.5
(months); drug abuse and 5.4 21.6 31.1 41.9
acute psychosocial stressors 0.0 21.1 31.6 47.4
(no/yes)
Lifetime psychopathological 60.1
dimensions
Reality-distortion; negative; 72.7 25.5 0.0 1.8
disorganization; mania; 23.7 53.9 9.2 13.2
depression 2.7 18.9 59.5 18.9
0.0 10.5 34.2 55.3
Lifetime functioning 55.1
DAS-S personal, occupational, ~ 70.9  18.2 3.6 7.3
familiar, social and total 27.6 40.8 18.4 13.2
6.8 10.8  68.9 13.5
7.9 13.2 44.7 34.2
Response to treatment 50.6
Lifetime CGI-S score; total 76.4 16.4 3.6 3.6
number of admissions; dose- 30.3 31.6 21.1 17.1
years of antipsychotic, 9.5 21.6 44.6 24.3
anticholinergic, stabilising 5.3 2.6 28.9 63.2
and benzodiazepine drugs
Neuromotor abnormalities 38.8
Parkinsonism; dyskinesia; 42.9 8.2 22.4 26.5
catatonia and neurological 27.8 18.1 34.7 19.4
soft-signs 9.1 7.6 60.6 22.7
13.5 5.4 45.9 35.1
Cognitive impairment 43.6
WAT _IQ; attention; processing 65.4 15.4 7.7 11.5
speed; working memory; 29.2  29.2 229 18.8
verbal memory; social 17.8 11.1 42.2 28.9
cognition; global cognition 6.7 20.0 23.3 50.0

heritability for periodic catatonia) because the low prevalence of sub-
types with predominant catatonic symptoms. Only 7 patients were
diagnosed of periodic catatonia in the USch group (9.21 %) and 12 as
catatonic schizophrenia in the SSch group (21.8 %), such as it was re-
ported in other studies (Franzek and Beckmann, 1998; Stober et al.,
1995). Moreover, 12 patients received a diagnosis of motility psychosis
in the Cyclo group (22.9 %) and 8 patients showed predominant cata-
tonic symptoms in affective psychosis group (13.1 %).

SSch and USch patients showed greater abnormalities from child-
birth to adult life antecedents than did Cyclo and MDI patients,
including obstetric complications, neurodevelopment delay, unstable
childhood, and adolescence adjustment. Moreover, they experienced
poorer family environments. Our results cannot be compared with
others in the literature because most studies of Leonhard's nosology have
been focused on the course of a psychosis but not the antecedents.
However, Stober et al.'s (1993) study of SSch and USch patients and did
not find significant differences in OCs between the groups.

In this study, Cyclo patients showed significantly higher proportions
of acute onset than the remaining groups. This is in agreement with
Leonhard's (Leonhard, 1965, 1990) seminal proposals, and acute onset is
even included in diagnostic criteria of Cyclo (El-Mallakh and Furdek,
2018; Perris and Brockington, 1981). Age at onset was significantly
lower, and DUP and DUI longer, in SSch, which is in agreement with the
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associations between longer DUP and DUI in schizophrenia and worse
overall treatment outcomes sustained throughout the 20 years (Cech-
nicki et al., 2014). Acute psychosocial stressors were higher for MDI and
Cyclo than both SSch and USch, as has been reported in previous articles
(Leonhard, 1965; Pfuhlmann et al., 2004).

Increased lifetime severity and persistence of psychopathological
dimensions were characteristic of both schizophrenia groups over the
long-term follow-up. This finding is in agreement with the longitudinal
trajectory of symptom complexes described in Leonhard's nosology.
Moreover, and in agreement with the pioneering proposals of Leonhard
(1979), USch patients did not show a long-term outcome as poor as that
of SSch but revealed a singularly poorer outcome than Cyclo and MDI
(Fish, 1958; Leonhard, 1979). These results are in agreement with our
findings of greater severity in the clinical global impression (lifetime
measure) for SSch and USch compared with Cyclo and MDI. However,
one would expect that Cyclo psychoses, that are highly polymorphic and
recurrent, have more global episodes or more recurrences close to the
FEP (Leonhard, 1965). But unexpectedly, we did not find differences
over the short or long term in the number of psychotic episodes among
the four groups.

In observational studies conducted before the development of newer
antipsychotic drugs (Astrup and Fish, 1964; Ban, 1990; Fish, 1964),
USch responded considerably better to neuroleptic drugs than SSch. We
estimated indirectly patients' response to treatment assuming that the
higher accumulative doses might be associated with patients who are
more refractory (i.e., prone to relapse). Both schizophrenia groups
received higher doses of antipsychotic and benzodiazepine drugs. USch
received higher doses of anticholinergic drugs than Cyclo and MDI, and
Cyclo and MDI received higher doses of stabilising drugs than both
schizophrenia groups, but USch had higher levels than SSCh, which is in
full agreement with the bipolar profile of USch, Cyclo, and MDI sug-
gested by Leonhard (1979, 1990). Moreover, because cycloid psychoses
by definition have a favourable short-term outcome they do not need
antipsychotic long-term treatment (Leonhard and Beckmann, 2003).

Numerous case reports have indicated a quick and beneficial effect of
ECT for Cyclo, but drug therapy is also effective (El-Mallakh and Furdek,
2018; Holm et al., 2017). ECT is very effective for catatonia and the
periodic catatonia subphenotype of USch (Leonhard, 1999; Pelzer et al.,
2018; Walther et al., 2019), but less evidence has been reported in re-
gard to SSch. However, in our study there were no significant differences
in the number of ECTs received over time among groups.

Leonhard (1990) considered that motor symptoms were mainly
focused on catatonic symptoms and included it in the descriptions of
subtypes of his classification. However, other neuromotor domains were
not considered and no previous studies addressed this topic. In our
study, SSch showed higher long-term catatonia scores than USch, Cyclo,
and MDI, and USch had higher scores than Cyclo but not MDI In
addition, SSch showed higher long-term scores on parkinsonism and
neurological soft signs than did USch, Cyclo, and MDI and higher
dyskinesia scores than Cyclo and MDI. USch had higher soft signs scores
than Cyclo.

Neuropsychological studies of Leonhard's subtypes are scarce and
mainly address only some of the subtypes. Our results are in agreement
with a previous cross-sectional study of our group (Cuesta et al., 2022)
that found that premorbid cognitive achievement was significantly
lower in SSch compared with the other three groups. In general, SSch
showed the greatest cognitive impairment, USch showed an intermedi-
ate performance, and Cyclo and MDI were the least impaired in cogni-
tive domains. SSch showed greater impairment in verbal memory than
Cyclo and MDI. Moreover, SSch scored lower on measures of attention
and global cognition compared with Cyclo and lower on measures of
processing speed than MDI. USch showed great impairment in process-
ing speed compared with Cyclo.

The four groups of Leonhard's endogenous psychoses achieved low to
moderate rates of classifications in the LDFA of blocks of explanatory
variables (between 38 % and 60 %), with SSch being the best
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discriminated subtype, MDI and Cyclo intermediate, and USch being the
least discriminated. Lifetime psychopathological and functioning di-
mensions and response to treatment showed rates of correctly classified
diagnoses between 50 % and 60 %. There are very few studies that have
addressed the discriminative power of categories in psychoses (Brock-
ington et al., 1991; Taylor and Amir, 1994). Our results are in partial
agreement with those of Brockington et al. (1991), who reported that the
category of bipolar illness, as defined by DSM-III, identified a group that
was clearly distinct from the rest of psychotic illness but, in the group of
schizophrenia diagnoses, was not well defined because an excess of in-
termediate cases. Our patients with MDI probably were similar to those
with DSM-III bipolar disorder in Brockington et al.'s study, but a DSM-III
schizophrenia diagnosis probably included our SSch and USch groups,
reducing the rates of correct classification.

In this article, we have reported a partial validation of Leonhard's
classification of endogenous psychoses. Mild to moderate discriminative
ability among the four groups of Leonhard's psychoses was observed on
the basis of explanatory variables. However, both of Leonhard's
schizophrenia subtypes showed significant differences in explanatory
variables with respect to Cyclo and MDI, although the differences were
less pronounced for USch than for SSch. Moreover, there was strong
empirical evidence of the separation between both of Leonhard's
schizophrenia subtypes. Finally, the distinction between the Cyclo and
MDI groups was not empirically supported, so we suggest they are part
of the same group.

Role of the funding source

This work was supported by the Government of Navarra (grants 17/
31 and 18/41) and by the Carlos III Health Institute (FEDER Funds) from
the Spanish Ministry of Economy and Competitiveness (16/2148 and
19/1698).

CRediT authorship contribution statement

MJ Cuesta and V Peralta designed the study and supervised the draft
completion. AM Sanchez-Torres, GJ Gil-Berrozpe, E Garcia de Jalon and
L Moreno-Izco collected the cognitive and clinical data, managed the
literature searches and contributed to the data analyses. A Zarzuela
contributed to data analyses and draft completion. L Fananas and S
Papiol managed the biological samples and performed the PRS scores
analyses. Authors included in SEGPEPs contributed to participants'
recruitment and to the clinical assessments. MJ Cuesta wrote the first
draft of the manuscript. All authors contributed to and approved the
final draft of the manuscript.

Conflict of interest

The Authors have declared that there are no conflicts of interest in
relation to the subject of this study.

Acknowledgements
We thank all the subjects for their participation in the study.

References

Andreasen, N., 1992. Comprehensive assessment of symptoms and history (CASH): an
instrument for assessing diagnosis and psychopathology. Arch. Gen. Psychiatry 49,
615-623.

Andreasen, N.C., Endicott, J., Spitzer, R.L., Winokur, G., 1977. The family history
method using diagnostic criteria.Reliability and validity. Arch. Gen. Psychiatry 34
(10), 1229-1235.

Andreasen, N.C., Pressler, M., Nopoulos, P., Miller, D., Ho, B.C., 2010. Antipsychotic
dose equivalents and dose-years: a standardized method for comparing exposure to
different drugs. Biol. Psychiatry 67 (3), 255-262.

APA, 1980. Diagnostic and Statistical Manual of Mental Disorders: DSM-III. American
Psychiatric Association, Washington.

Schizophrenia Research xxx (xxxx) xxx

APA, 1987. DSM-III-R. Diagnostic and Statistical Manual of Mental Disorders, 3rd ed.,
revised. American Psychiatric Association, Washington.

APA, 1994. Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). American
Psychiatric Association, Washington.

APA, 2013. Diagnostic and Statistical Manual of Mental Disorders (DSM-5), 5th ed.
American Psychiatric Publishing, Arlington, VA.

Appelbaum, P.S., Leibenluft, E., Kendler, K.S., 2021. Iterative revision of the DSM: an
interim report from the DSM-5 steering committee. Psychiatr. Serv. 72 (11),
1348-1349.

Astrup, C., Fish, F., 1964. The response of the different Leonhard subgroups of
schizophrenia of psychotropic drugs. Psychiatry Clin. Neurosci. 18 (2), 133-140.

Ban, T.A., 1982. Chronic schizophrenias: a guide to Leonhard's classification. Compr.
Psychiatry 23 (2), 155-169.

Ban, T.A., 1990. Clinical pharmacology and Leonhard's classification of endogenous
psychoses. Psychopathology 23 (4-6), 331-338.

Ban, T.A., Guy, W., Wilson, W.H., 1984. Description and distribution of the subtypes of
chronic schizophrenia based on Leonhard's classification. Psychiatr. Dev. 2 (3),
179-199.

Brockington, L.F., Roper, A., Copas, J., Buckley, M., Andrade, C.E., Wigg, P., Farmer, A.,
Kaufman, C., Hawley, R., 1991. Schizophrenia, bipolar disorder and depression. A
discriminant analysis, using 'lifetime' psychopathology ratings. Br. J. Psychiatry 159,
485-494.

Buchanan, R.W., Heinrichs, D.W., 1989. The Neurological Evaluation Scale (NES): a
structured instrument for the assessment of neurological signs in schizophrenia.
Psychiatry Res. 27 (3), 335-350.

Cechnicki, A., Cichocki, L., Kalisz, A., Bladzinski, P., Adamczyk, P., Franczyk-Glita, J.,
2014. Duration of untreated psychosis (DUP) and the course of schizophrenia in a
20-year follow-up study. Psychiatry Res. 219 (3), 420-425.

Cuestaet al., n.d.Cuesta, M.J., Papiol, S., Ibaniez, B., Garcia de Jalon, E., Sanchez-Torres,
AM., Gil-Berrozpe, G.J., Moreno-Izco, L., Zarzuela, A., Fanands, L., Peralta, V.,
Group, S., Unpublished results. Effect of polygenic risk score, family load of
schizophrenia and exposome risk score, and their interactions, on the long-term
outcome of first-episode psychosis.n.d.

Cuesta, M.J., Sanchez-Torres, A.M., Gil-Berrozpe, G., Lorente-Omenaca, R., Moreno-
Izco, L., Peralta, V., Seg, P.G., 2022. A neuropsychological study on Leonhard's
nosological system. Eur. Arch. Psychiatry Clin. Neurosci. 272 (3), 427-436.

El-Mallakh, R.S., Furdek, C., 2018. Cycloid psychosis. Am. J. Psychiatry 175 (6),
502-505.

Fish, F., 1958. Leonhard's classification of schizophrenia. J. Ment. Sci. 104 (437),
943-971.

Fish, F., 1964. The cycloid psychoses. Compr. Psychiatry 5 (3), 155-169.

Foucher, J.R., Gawlik, M., Roth, J.N., de Crespin de Billy, C., Jeanjean, L.C., Obrecht, A.,
Mainberger, O., Clauss, J.M.E., Elowe, J., Weibel, S., Schorr, B., Cetkovich, M.,
Morra, C., Rebok, F., Ban, T.A., Bollmann, B., Roser, M.M., Hanke, M.S., Jabs, B.E.,
Franzek, E.J., Berna, F., Pfuhlmann, B., 2020. Wernicke-Kleist-Leonhard phenotypes
of endogenous psychoses: a review of their validity. Dialogues Clin. Neurosci. 22 (1),
37-49.

Franzek, E., Beckmann, H., 1998. Different genetic background of schizophrenia
spectrum psychoses: a twin study. Am. J. Psychiatry 155 (1), 76-83.

Fusar-Poli, L., Rutten, B.P.F., van Os, J., Aguglia, E., Guloksuz, S., 2022. Polygenic risk
scores for predicting outcomes and treatment response in psychiatry: hope or hype?
Int. Rev. Psychiatry 1-13.

Garcia de Jalén, E., Ariz, M.C., Aquerreta, A., Aranguren, L., Gutierrez, G., Corrales, A.,
Sanchez-Torres, A.M., Gil-Berrozpe, G.J., Peralta, V., Cuesta, M.J., 2022.
Effectiveness of the early intervention service for first-episode psychosis in Navarra
(PEPsNa): broadening the scope of outcome measures. Rev. Psiquiatr. Salud Ment. J.
Psychiatry Ment. Health. https://doi.org/10.1016/j.rpsm.2022.07.002.

Goldman, H.H., Skodol, A.E., Lave, T.R., 1992. Revising axis V for DSM-IV: a review of
measures of social functioning. Am. J. Psychiatry 149 (9), 1148-1156.

Gomar, J.J., Ortiz-Gil, J., McKenna, P.J., Salvador, R., Sans-Sansa, B., Sarro, S.,
Guerrero, A., Pomarol-Clotet, E., 2011. Validation of the word accentuation test
(TAP) as a means of estimating premorbid IQ in spanish speakers. Schizophr. Res.
128 (1-3), 175-176.

Guy, W., 1976. Abnormal Involuntary Movement Scale (AIMS). ECDEU Assessment
Manual for Psychopharmacology. US Dept Health Education and Welfare,
Washington.

Guy, W., 1976. ECDEU Assessment Manual for Psychopharmacology, revised ed. US
Department of Health, Education and Welfare, Washington DC.

Holm, J., Brus, O., Bave, U., Landen, M., Lundberg, J., Nordanskog, P., von Knorring, L.,
Nordenskjold, A., 2017. Improvement of cycloid psychosis following
electroconvulsive therapy. Nord. J. Psychiatry 71 (6), 405-410.

Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D.S., Quinn, K., Sanislow, C.,
Wang, P., 2010. Research domain criteria (RDoC): toward a new classification
framework for research on mental disorders. Am. J. Psychiatry 167 (7), 748-751.

Janca, A., Kastrup, M., Katsching, H., Lopez-Ibor, J.J., Mezzich, J.E., Sartorius, N., 1996.
The World Health Organization Short Disability Assessment Schedule (WHO DAS-S):
a tool for the assessment of difficulties in selected areas of functioning of patients
with mental disorders. Soc. Psychiatry Psychiatr. Epidemiol. 31, 349-354.

Kapur, S., Phillips, A.G., Insel, T.R., 2012. Why has it taken so long for biological
psychiatry to develop clinical tests and what to do about it? Mol. Psychiatry 17 (12),
1174-1179.

Kotov, R., Fochtmann, L., Li, K., Tanenberg-Karant, M., Constantino, E.A., Rubinstein, J.,
Perlman, G., Velthorst, E., Fett, A.J., Carlson, G., Bromet, E.J., 2017. Declining
clinical course of psychotic disorders over the two decades following first
hospitalization: evidence from the Suffolk County Mental Health Project. Am. J.
Psychiatry 174 (11), 1064-1074.


http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020206065293
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020206065293
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020206065293
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020213173502
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020213173502
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020213173502
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235473085
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235473085
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235473085
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020214039642
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020214039642
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020214247671
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020214247671
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020214347211
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020214347211
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215018801
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215018801
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235487715
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235487715
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235487715
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235514515
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235514515
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235534095
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235534095
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235552185
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235552185
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235590155
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235590155
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235590155
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236023895
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236023895
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236023895
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236023895
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236102505
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236102505
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236102505
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236122635
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236122635
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236122635
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215044851
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215044851
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215044851
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236128905
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236128905
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236182055
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236182055
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236188325
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020234035796
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020234035796
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020234035796
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020234035796
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020234035796
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020234035796
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236232305
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236232305
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236253775
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236253775
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236253775
https://doi.org/10.1016/j.rpsm.2022.07.002
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236273195
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236273195
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236296025
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236296025
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236296025
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236296025
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215594150
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215594150
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020215594150
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216155230
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216155230
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236344425
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236344425
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236344425
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236365575
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236365575
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236365575
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216293279
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216293279
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216293279
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216293279
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236384295
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236384295
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236384295
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216377439
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216377439
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216377439
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216377439
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020216377439

M.J. Cuesta et al.

Kriiger, S., Braunig, P., 1995. Studies on course outcome and genetic loading of periodic
catatonia. In: H., B., K.J., N. (Eds.), Endogenous Psychoses: Leonhard's Impact on
Modern Psychiatry. Ullstein-Mosby, Berlin, Germany, pp. 181-185.

Leonhard, K., 1965. Differenzierte diagnostik der endogenen psychosen. Folia Psychiat.
Neurol. Jpn. 19, 89-98.

Leonhard, K., 1979. The Classification of Endogenous Psychoses, 5th ed. Irvington.

Leonhard, K., 1990. Differential diagnosis of endogenous psychoses in relation to a
symptom catalog. Psychiatr. Neurol. Med. Psychol. (Leipz.) 42 (3), 136-145.

Leonhard, K., 1999. The cycloid psychosis. In: Beckmann, H. (Ed.), Classification of
Endogenous Psychoses and Their Differentiated Etiology, 2nd ed. Springer, Vienna,
New York, pp. 61-75.

Leonhard, K., Beckmann, H., 2003. Aufteilung der endogenen Psychosen und ihre
differenzierte Atiologie: 54 Tabellen. Thieme.

Lewis, S.W., Murray, R.M., 1987. Obstetric complications, neurodevelopmental
deviance, and risk of schizophrenia. J. Psychiatr. Res. 21 (4), 413-421.

Lund, C.E., Mortimer, A.M., Rogers, D., McKenna, P.J., 1991. Motor, volitional and
behavioural disorders in schizophrenia. 1: assessment using the Modified Rogers
Scale. Br. J. Psychiatry 158, 323-327, 333-326.

Mas-Exposito, L., Amador-Campos, J.A., Gomez-Benito, J., Lalucat-Jo, L., 2012. The
World Health Organization Short Disability Assessment Schedule: a validation study
in patients with schizophrenia. Compr. Psychiatry 53 (2), 208-216.

Morosini, P.L., Magliano, L., Brambilla, L., Ugolini, S., Pioli, R., 2000. Development,
reliability and acceptability of a new version of the DSM-IV Social and Occupational
Functioning Assessment Scale (SOFAS) to assess routine social functioning. Acta
Psychiatr. Scand. 101 (4), 323-329.

Nuechterlein, K.H., Green, M.F., Kern, R.S., Baade, L.E., Barch, D.M., Cohen, J.D.,
Essock, S., Fenton, W.S., Frese III, F.J., Gold, J.M., Goldberg, T., Heaton, R.K.,
Keefe, R.S., Kraemer, H., Mesholam-Gately, R., Seidman, L.J., Stover, E.,
Weinberger, D.R., Young, A.S., Zalcman, S., Marder, S.R., 2008. The MATRICS
consensus cognitive battery, part 1: test selection, reliability, and validity. Am. J.
Psychiatry 165 (2), 203-213.

Pelzer, A.C., van der Heijden, F.M., den Boer, E., 2018. Systematic review of catatonia
treatment. Neuropsychiatr. Dis. Treat. 14, 317-326.

Peralta, V., Cuesta, M.J., 2001. How many and which are the psychopathological
dimensions in schizophrenia?Issues influencing their ascertainment. Schizophr. Res.
49 (3), 269-285.

Peralta, V., Goldberg, X., Ribeiro, M., Sanchez-Torres, A.M., Fananas, L., Cuesta, M.J.,
2016. Familiality of psychotic disorders: a polynosologic study in multiplex families.
Schizophr. Bull. 42 (4), 975-983.

Peralta, V., Moreno-Izco, L., Garcia de Jalon, E., Sanchez-Torres, A.M., Janda, L.,
Peralta, D., Fananas, L., Cuesta, M.J., Group, S.E., 2021. Prospective long-term
cohort study of subjects with first-episode psychosis examining eight major outcome
domains and their predictors: study protocol. Front. Psychiatry 12, 643112.

Perkins, D.O., Leserman, J., Jarskog, L.F., Graham, K., Kazmer, J., Lieberman, J.A., 2000.
Characterizing and dating the onset of symptoms in psychotic illness: the Symptom
Onset in Schizophrenia (SOS) inventory. Schizophr. Res. 44 (1), 1-10.

Perris, C., Brockington, L.F., 1981. Cycloid psychoses and their relation to the major
psychoses. In: C., P., D., S., B., J. (Eds.), Biol. Psychiatry. Elsevier, Amsterdam,

Dpp. 447-450.

Pfuhlmann, B., Jabs, B., Althaus, G., Schmidtke, A., Bartsch, A., Stober, G.,

Beckmann, H., Franzek, E., 2004. Cycloid psychoses are not part of a bipolar
affective spectrum: results of a controlled family study. J. Affect. Disord. 83 (1),
11-19.

Rey, J.M., Singh, M., Hung, S.F., Dossetor, D.R., Newman, L., Plapp, J.M., Bird, K.D.,
1997. A global scale to measure the quality of the family environment. Arch. Gen.
Psychiatry 54 (9), 817-822.

Robinson, D., Woerner, M.G., Alvir, J.M., Bilder, R., Goldman, R., Geisler, S., Koreen, A.,
Sheitman, B., Chakos, M., Mayerhoff, D., Lieberman, J.A., 1999. Predictors of relapse
following response from a first episode of schizophrenia or schizoaffective disorder.
Arch. Gen. Psychiatry 56 (3), 241-247.

Shapiro, B.K., Palmer, F.B., Antell, S., Bilker, S., Ross, A., Capute, A.J., 1990. Precursors
of reading delay: neurodevelopmental milestones. Pediatrics 85 (3 Pt 2), 416-420.

Simpson, G.M., Angus, J.W., 1970. A rating scale for extrapyramidal side effects. Acta
Psychiatr. Scand. Suppl. 212, 11-19.

Solomon, M., Kendler, K.S., 2021. The problem of aggregating validators for psychiatric
disorders. J. Nerv. Ment. Dis. 209 (1), 9-12.

Stober, G., Franzek, E., Beckmann, H., 1993. Pregnancy and labor complications-their
significance in the development of schizophrenic psychoses. Fortschr. Neurol.
Psychiatr. 61 (10), 329-337.

Stober, G., Franzek, E., Lesch, K.P., Beckmann, H., 1995. Periodic catatonia: a
schizophrenic subtype with major gene effect and anticipation. Eur. Arch. Psychiatry
Clin. Neurosci. 245 (3), 135-141.

Stober, G., Kocher, 1., Franzek, E., Beckmann, H., 1997. First-trimester maternal
gestational infection and cycloid psychosis. Acta Psychiatr. Scand. 96 (5), 319-324.

Taylor, M.A., Amir, N., 1994. Are schizophrenia and affective disorder related?: the
problem of schizoaffective disorder and the discrimination of the psychoses by signs
and symptoms. Compr. Psychiatry 35 (6), 420-429.

Trubetskoy, V., Pardinas, A.F., Qi, T., Panagiotaropoulou, G., Awasthi, S., Bigdeli, T.B.,
Bryois, J., Chen, C.Y., Dennison, C.A., Hall, L.S., Lam, M., Watanabe, K., Frei, O.,
Ge, T., Harwood, J.C., Koopmans, F., Magnusson, S., Richards, A.L., Sidorenko, J.,

Schizophrenia Research xxx (xxxx) xxx

Wu, Y., Zeng, J., Grove, J., Kim, M., Li, Z., Voloudakis, G., Zhang, W., Adams, M.,
Agartz, 1., Atkinson, E.G., Agerbo, E., Al Eissa, M., Albus, M., Alexander, M.,
Alizadeh, B.Z., Alptekin, K., Als, T.D., Amin, F., Arolt, V., Arrojo, M., Athanasiu, L.,
Azevedo, M.H., Bacanu, S.A., Bass, N.J., Begemann, M., Belliveau, R.A., Bene, J.,
Benyamin, B., Bergen, S.E., Blasi, G., Bobes, J., Bonassi, S., Braun, A., Bressan, R.A.,
Bromet, E.J., Bruggeman, R., Buckley, P.F., Buckner, R.L., Bybjerg-Grauholm, J.,
Cahn, W., Cairns, M.J., Calkins, M.E., Carr, V.J., Castle, D., Catts, S.V., Chambert, K.
D., Chan, R.C.K., Chaumette, B., Cheng, W., Cheung, E.F.C., Chong, S.A., Cohen, D.,
Consoli, A., Cordeiro, Q., Costas, J., Curtis, C., Davidson, M., Davis, K.L., de Haan, L.,
Degenhardt, F., DeLisi, L.E., Demontis, D., Dickerson, F., Dikeos, D., Dinan, T.,
Djurovic, S., Duan, J., Ducci, G., Dudbridge, F., Eriksson, J.G., Fananas, L.,
Faraone, S.V., Fiorentino, A., Forstner, A., Frank, J., Freimer, N.B., Fromer, M.,
Frustaci, A., Gadelha, A., Genovese, G., Gershon, E.S., Giannitelli, M., Giegling, I.,
Giusti-Rodriguez, P., Godard, S., Goldstein, J.I., Gonzdlez Penas, J., Gonzalez-
Pinto, A., Gopal, S., Gratten, J., Green, M.F., Greenwood, T.A., Guillin, O.,
Giiloksiiz, S., Gur, R.E., Gur, R.C., Gutiérrez, B., Hahn, E., Hakonarson, H.,
Haroutunian, V., Hartmann, A.M., Harvey, C., Hayward, C., Henskens, F.A.,
Herms, S., Hoffmann, P., Howrigan, D.P., Ikeda, M., Iyegbe, C., Joa, 1., Julia, A.,
Kahler, A.K., Kam-Thong, T., Kamatani, Y., Karachanak-Yankova, S., Kebir, O.,
Keller, M.C., Kelly, B.J., Khrunin, A., Kim, S.W., Klovins, J., Kondratiev, N.,
Konte, B., Kraft, J., Kubo, M., Kucinskas, V., Kucinskiene, Z.A., Kusumawardhani, A.,
Kuzelova-Ptackova, H., Landi, S., Lazzeroni, L.C., Lee, P.H., Legge, S.E., Lehrer, D.S.,
Lencer, R., Lerer, B., Li, M., Lieberman, J., Light, G.A., Limborska, S., Liu, C.M.,
Lonngqvist, J., Loughland, C.M., Lubinski, J., Luykx, J.J., Lynham, A., Macek Jr., M.,
Mackinnon Jr., A., Magnusson Jr., P.K.E., Maher Jr., B.S., Maier Jr., W.,
Malaspina Jr., D., Mallet Jr., J., Marder Jr., S.R., Marsal Jr., S., Martin, A.R.,
Martorell, L., Mattheisen, M., McCarley, R.W., McDonald, C., McGrath, J.J.,
Medeiros, H., Meier, S., Melegh, B., Melle, 1., Mesholam-Gately, R.I., Metspalu, A.,
Michie, P.T., Milani, L., Milanova, V., Mitjans, M., Molden, E., Molina, E., Molto, M.
D., Mondelli, V., Moreno, C., Morley, C.P., Muntané, G., Murphy, K.C., Myin-
Germeys, L., Nenadi¢, 1., Nestadt, G., Nikitina-Zake, L., Noto, C., Nuechterlein, K.H.,
O'Brien, N.L., O'Neill, F.A., Oh, S.Y., Olincy, A., Ota, V.K., Pantelis, C.,
Papadimitriou, G.N., Parellada, M., Paunio, T., Pellegrino, R., Periyasamy, S.,
Perkins, D.O., Pfuhlmann, B., Pietildinen, O., Pimm, J., Porteous, D., Powell, J.,
Quattrone, D., Quested, D., Radant, A.D., Rampino, A., Rapaport, M.H.,
Rautanen, A., Reichenberg, A., Roe, C., Roffman, J.L., Roth, J., Rothermundt, M.,
Rutten, B.P.F., Saker-Delye, S., Salomaa, V., Sanjuan, J., Santoro, M.L., Savitz, A.,
Schall, U., Scott, R.J., Seidman, L.J., Sharp, S.I., Shi, J., Siever, L.J., Sigurdsson, E.,
Sim, K., Skarabis, N., Slominsky, P., So, H.C., Sobell, J.L., Soderman, E., Stain, H.J.,
Steen, N.E., Steixner-Kumar, A.A., Stogmann, E., Stone, W.S., Straub, R.E., Streit, F.,
Strengman, E., Stroup, T.S., Subramaniam, M., Sugar, C.A., Suvisaari, J., Svrakic, D.
M., Swerdlow, N.R., Szatkiewicz, J.P., Ta, T.M.T., Takahashi, A., Terao, C.,
Thibaut, F., Toncheva, D., Tooney, P.A., Torretta, S., Tosato, S., Tura, G.B.,
Turetsky, B.I., Ucok, A., Vaaler, A., van Amelsvoort, T., van Winkel, R., Veijola, J.,
Waddington, J., Walter, H., Waterreus, A., Webb, B.T., Weiser, M., Williams, N.M.,
witt, S.H., Wormley, B.K., Wu, J.Q., Xu, Z., Yolken, R., Zai, C.C., Zhou, W., Zhu, F.,
Zimprich, F., Atbasoglu, E.C., Ayub, M., Benner, C., Bertolino, A., Black, D.W.,
Bray, N.J., Breen, G., Buccola, N.G., Byerley, W.F., Chen, W.J., Cloninger, C.R.,
Crespo-Facorro, B., Donohoe, G., Freedman, R., Galletly, C., Gandal, M.J.,
Gennarelli, M., Hougaard, D.M., Hwu, H.G., Jablensky, A.V., McCarroll, S.A.,
Moran, J.L., Mors, O., Mortensen, P.B., Miiller-Myhsok, B., Neil, A.L., Nordentoft, M.,
Pato, M.T., Petryshen, T.L., Pirinen, M., Pulver, A.E., Schulze, T.G., Silverman, J.M.,
Smoller, J.W., Stahl, E.A., Tsuang, D.W., Vilella, E., Wang, S.H., Xu, S., Adolfsson, R.,
Arango, C., Baune, B.T., Belangero, S.I., Bgrglum, A.D., Braff, D., Bramon, E.,
Buxbaum, J.D., Campion, D., Cervilla, J.A., Cichon, S., Collier, D.A., Corvin, A.,
Curtis, D., Forti, M.D., Domenici, E., Ehrenreich, H., Escott-Price, V., Esko, T.,
Fanous, A.H., Gareeva, A., Gawlik, M., Gejman, P.V., Gill, M., Glatt, S.J.,
Golimbet, V., Hong, K.S., Hultman, C.M., Hyman, S.E., Iwata, N., Jonsson, E.G.,
Kahn, R.S., Kennedy, J.L., Khusnutdinova, E., Kirov, G., Knowles, J.A., Krebs, M.O.,
Laurent-Levinson, C., Lee, J., Lencz, T., Levinson, D.F., Li, Q.S., Liu, J., Malhotra, A.
K., Malhotra, D., McIntosh, A., McQuillin, A., Menezes, P.R., Morgan, V.A.,
Morris, D.W., Mowry, B.J., Murray, R.M., Nimgaonkar, V., N6then, M.M., Ophoff, R.
A., Paciga, S.A., Palotie, A., Pato, C.N., Qin, S., Rietschel, M., Riley, B.P., Rivera, M.,
Rujescu, D., Saka, M.C., Sanders, A.R., Schwab, S.G., Serretti, A., Sham, P.C., Shi, Y.,
St Clair, D., Stefansson, H., Stefansson, K., Tsuang, M.T., van Os, J., Vawter, M.P.,
Weinberger, D.R., Werge, T., Wildenauer, D.B., Yu, X., Yue, W., Holmans, P.A.,
Pocklington, A.J., Roussos, P., Vassos, E., Verhage, M., Visscher, P.M., Yang, J.,
Posthuma, D., Andreassen, O.A., Kendler, K.S., Owen, M.J., Wray, N.R., Daly, M.J.,
Huang, H., Neale, B.M., Sullivan, P.F., Ripke, S., Walters, J.T.R., O'Donovan, M.C.,
2022. Mapping genomic loci implicates genes and synaptic biology in schizophrenia.
Nature 604 (7906), 502-508.

Ungvdri, G., 1985. A contribution to the validity of Leonhard's classification of
endogenous psychoses. Acta Psychiatr. Scand. 72 (2), 144-149.

Ungvari, G.S., 1993. The Wernicke-Kleist-Leonhard school of psychiatry. Biol. Psychiatry
34 (11), 749-752.

Walther, S., Stegmayer, K., Wilson, J.E., Heckers, S., 2019. Structure and neural
mechanisms of catatonia. Lancet Psychiatry 6 (7), 610-619.

World Health Organization (WHO), 2019. The International Classification of Diseases
Eleventh Revision (ICD-11).


http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020218120858
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020218120858
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020218120858
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020218302798
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020218302798
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020219000167
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236414485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236414485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020219065357
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020219065357
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020219065357
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020219538896
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020219538896
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236427675
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236427675
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220097506
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220097506
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220097506
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236508435
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236508435
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020236508435
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237068024
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237068024
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237068024
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237068024
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220225236
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220225236
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220225236
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220225236
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220225236
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220225236
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220238266
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220238266
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220373455
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220373455
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020220373455
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237095584
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237095584
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237095584
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020221104115
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020221104115
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020221104115
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020221104115
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237197004
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237197004
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237197004
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020230256719
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020230256719
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020230256719
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237225114
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237225114
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237225114
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237225114
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237240804
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237240804
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237240804
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020232545097
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020232545097
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020232545097
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020232545097
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020232594257
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020232594257
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237250284
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237250284
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237261034
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237261034
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237271734
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237271734
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237271734
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237294964
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237294964
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237294964
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237307954
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237307954
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237334974
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237334974
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237334974
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020235452485
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237356234
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237356234
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237432404
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237432404
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237447424
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020237447424
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020233114537
http://refhub.elsevier.com/S0920-9964(22)00469-8/rf202301020233114537

	Empirical validity of Leonhard's psychoses: A long-term follow-up study of first-episode psychosis patients
	1 Introduction
	2 Material and methods
	2.1 Sample
	2.2 Assessments
	2.2.1 Antecedent explanatory variables
	2.2.2 Illness-onset explanatory variables
	2.2.3 Concurrent explanatory variables
	2.2.4 Response to treatment explanatory variables
	2.2.5 Neuromotor and neurocognitive explanatory variables

	2.3 Statistical analyses

	3 Results
	3.1 Antecedent validators
	3.2 Illness-onset features
	3.3 Concurrent validators
	3.4 Response to treatment validators
	3.5 Long-term neuromotor and neurocognitive outcomes
	3.6 Linear discriminant analysis models

	4 Discussion
	Role of the funding source
	CRediT authorship contribution statement
	Conflict of interest
	Acknowledgements
	References


