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Abstract To our knowledge, no previous long-term
studies of the Leonhardean classification in the whole
spectrum of endogenous psychoses have been con-
ducted. This prospective study (n = 276; female pa-
tients n = 222; normal control persons n = 54) started
in 1967-1976. The same population was followed-up by
participation of a “blinded control” psychiatrist in
1997-2002 [patients available at follow-up = 125
(56.3%); available controls = 38 (70.4%)]. Patients for
this investigation were selected by two independent
diagnosticians from eight nosological groups based on
full diagnostic agreement. Diagnostic agreement at
follow-up (weighted-kappa) was 0.87. Predictive
validity of the diagnostic categories was measured
empirically and using a stochastic (Markovian) model,
thus combining validity and reliability. Hebephrenias,
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group of normal persons and of schizophrenias proved
to be valid categories, with diagnostic stabilities 0of 0.94,
0.91, and 0.93, for the three groups, respectively. In
addition, bipolar manic-depressive psychoses and cy-
cloid psychoses were also valid (diagnostic stability of
0.77 and 0.76, respectively). Unipolar depression was
valid (diagnostic stability = 0.84) only by forming a
“nosological family” based on diagnostic stability and
on current status and clinical presentation during the
period preceding the follow-up with regard to other
mood-congruent disorders and outcome-diagnosis
“normal control”. Validity of systematic paraphrenias
(diagnostic stability = 0.69) was in the moderate range.
Division of schizophrenias in “systematic versus non-
systematic” nosological categories was inconclusive;
the categories of affect-laden paraphrenia, periodic
catatonia and systematic catatonias could not be con-
firmed reliably in this study.

Key words endogenous psychoses - Leonhardean
classification - long-term follow-up - validity - affective
psychoses - cycloid psychoses - schizophrenias

Introduction

In the absence of external criteria for assessments and
hypothesizing diseases as the basis of psychopatho-
logical processes, the validity of diagnoses depends on
the fulfillment of the differentiated prognosis implied
in the diagnoses themselves. Taking into account the
concept of nosological units [19] built step by step
[47], the search for so-called “small disease entities”
[55], consisting of specific psychotic syndromes
linked with specific outcome, represents the first
phase of clinical validation studies.

The nosological significance of catamnestic studies
of endogenous psychotic patients depends first and
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Fig. 1 Hierarchy and decision tree of the
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foremost on the symptoms identified and/or the
classification specified for the starting position [16,
17]. For our prospective research project labeled
“Budapest 2000” we chose Leonhard’s classification
[23, 25, 33, 36-39] in 1966 because diagnoses given in
this system at the time of psychosis contain well-de-
fined symptomatological descriptions and differenti-
ated predictions concerning outcome. Testing these
hypotheses may confirm or disconfirm the predictive
validity of this system of classification.

We assessed a population (n = 276) of female pa-
tients with endogenous psychosis in 1967-1974 and a
population of normal control persons (NC) in 1974-
1976. We completed a short-term follow-up of two
nosological groups in 1968-1970 [34], a 5-year re-
examination in 1972-1980 [42, 43, 46, 49] and a 21-
33-year follow-up (FU) of both the populations in
1997-2002 using “blind control” procedures. In this
paper we present the evaluation of this FU from the
point of view of the predictive validity of the noso-
logical classification.

Methods

Subjects

For the purpose of this study, the diagnostic status of our target
population was defined by one of the eight unique nosological

categories representing the middle level of hierarchy in the Leon-
hardean classification system (see Fig. 1 below). Accordingly, eight
groups of patients hospitalized in psychiatric departments for acute
psychosis or for worsening of pre-existing symptoms were selected
by two independent psychiatrists (one of them the principal
investigator, B. P) in 1967-1974 [“index psychosis” (IND)]: uni-
polar depression (DU = 26), bipolar manic-depressive psychosis
(MD = 27), cycloid psychoses (C = 28), affect-laden paraphrenia
(PA = 30), periodic catatonia (CP = 28), systematic paraphrenias
(SP = 26), systematic catatonias (SC = 25), and hebephrenias
(H = 32). Patients enrolled in the study were selected to represent
the nosological categories of interest for this investigation, with
average number of 3.17 (SD = 2.9) prior hospitalizations.

The objective of the study was to provide a representation of
each of the major diagnostic categories according to the Leonhar-
dian system with the exception of “cataphasia” due to its estimated
low prevalence in the population available for the investigation. In
addition, our original intention at the time of the inception of the
investigation was to include two groups of patients not classified by
the Leonhardian system into any specific diagnostic class (ie.,
patients with affective and schizophrenia spectrum diagnosis).
However, due to budgetary and logistical reasons, enrollment of
subjects into these two groups was discontinued during the
investigation (these subjects were not used in the analyses due to
the low sample size; n = 4 and n = 5 for the affective and schizo-
phrenia spectrum diagnosis, respectively and for this reason data
on these patients are not used for the current investigation).

The decision tree (Fig. 1) represents the structure of the
Leonhardean classification.

Selection criteria at the index period (IND) were female sex,
Hungarian ethnicity, an age between 14 and 55, probability of a
pre-psychotic IQ of more than 75 (in operationalized form: an IQ of
more than 70 is expected at time of remission of a patient), no
concurrent somatic illness, no alcohol or drug dependence, hos-
pitalization because of psychosis, and grade of remission sufficient
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for discharge of the patient to her home. Normal control persons
(NC; n = 54) were matched individually to the patients of two
nosological groups (to C = NC¢, n = 26; to H = NCy, n = 28).
Since in light of the number of multiple diagnostic groups assur-
ance of similar gender ratios would not have been feasible for the
current study, female subjects were selected in order to increase the
homogeneity of diagnostic groups included in the current investi-
gation. Matched normal control subjects were selected for the cy-
cloid and hebephrenic groups because these latter diagnostic
groups were expected to represent two extremes in terms of out-
come (with cycloid subjects having a substantially more favorable
outcome as compared to the hebephrenic subjects).

Ratings and procedures

Patients were given the long-term catamnestic examination in
1997-2002 when they were in a condition judged by their contact
persons to be their best state in the last year. Interview sessions for
both patients and NC persons aiming at psycho/pathological and
nosological assessments lasted 2-4 h. Diagnoses were made by the
principal investigator (B.P.) and by a “blind control” psychiatrist
trained previously in a psychiatric department using Leonhardean
classification over a period of at least 3 years. Diagnoses at the
index period were established based on semi-structured interviews
conducted to identify symptoms and data on disease history
characteristic of the individual nosological categories in the Leon-
hardian system. The diagnostic category for each patient at this
time point represented a consensus decision obtained from all di-
agnosticians participating in the study.

Subsequently, at the 5-year re-examination and the 21-33 year
follow-up, diagnoses were made by blinded psychiatrists partici-
pating in a common diagnostic session. Independent diagnostic
decisions were made by each participating diagnostician after the
joint diagnostic session was completed. Blinded psychiatrists were
unaware of subjects’ diagnostic status (i.e., control subject or pa-
tient, or prior diagnosis for patients; or history of previous or
current treatments), and the diagnostic sessions were conducted in a
random sequence with regard to the subjects’ diagnostic status (i.e.,
patient or healthy control). In special cases, to establish diagnosis
(e.g., unipolar depression vs. manic-depressive psychosis), data on
the course of illness were available to diagnosticians upon request.

Psychopathological rating scales (RS) were administered in an
identical way for investigations of patients and normal control
persons during the investigation. At the time of IND, a 16-item RS
that we adopted for the study was updated (Rockland Pollin
Rating Scale, RPS [54]); we expanded it in 1966 (Rockland Pollin
Rating Scale Expanded, RPSE [34]) to include four additional
items as specified in Table 1. In addition to the RPSE, a symptom
checklist consisting of 18 items each scored on a five-point scale
was compiled by us (List of Specific Symptoms; LSS [34] Table 2)
in order to assess symptoms not included in the RPSE, but rel-
evant for the Leonhardean classification (e.g., detailed character-
ization of types of delusions and hallucinations). At the time of
FU, the PANSS [21] supplemented, among others, the assessment
methods.

Psychometric ratings were provided and diagnostic decisions
were made at the conclusion of the diagnostic interview by di-
agnosticians participating in the joint interview sessions. Rating
scales and the symptom checklist (i.e., list of specific symptoms)
were used to record and quantify phenomenologic information
that served as a basis for the diagnostic process.

Statistical analyses

Welch-d was used in the comparison of groups [61]. The kappa
statistic was calculated according to Cohen [59]. We evaluated
both the predictive validity of our nosological classification and
the interrater reliability of the diagnoses given by the two inves-
tigators at FU by employment of a Markovian stochastic method
[1, 13, 20, 60] described in earlier [58] based on a partial follow-
up at the 21-33 year time point in the study.

Table 1 The Rockland Pollin rating scale, expanded version (RPSE) employed
by us from 1967 for the sake of consistency throughout the entire follow-up
investigation

RPSE

Serial number [tem Range

1 Motor activity —-9to +8
2 Amount of facial expression —7 to +8
3 Amount of involvement with examiner -9 to +6
4 Appearance and dress -9 to +3
5 Hostility (against self vs. environment) -8 to +7
6 Speech -9 to +7
7 Amount of affect —9to +7
8 Inappropriateness of affect 0 to +9
9 Mood —7 to +8
10 Anxiety =9 to +7
1 Thought disorder 0to +9
12 Delusions and paranoid traits 0to +9
13 Hallucinations 0to +9
14 Insight 0to +6
15 Sensorium 0 to +7
16 Judgment and abstracting ability 0to +7
17 Emotional deficit vs. depth -9 to +9
18 Social attitude -9 to +9
19 Memory -9 to +3
20 Attention —6 to +6

The first 16 items of the RPSE were listed in Rockland and Pollin [54]

The scale was expanded by us to include items 17 through 20. In addition, item
10 was expanded to include lack of anxiety under stressful conditions

Items 1 through 7, 9, 10, and 17 through 20 are bipolar

The independent diagnostic decisions of the two diagnosticians
were summarized by taking into consideration (a) the original
diagnoses of the patients, (b) diagnoses given by Diagnostician 1
(B. Pethd), and (c) diagnoses given by Diagnostician 2 (who made
the diagnoses “blindly” and independently: J. Tolna or M. Farkas).

Table 2 List of specific items (LSS) employed by us from 1967 throughout the
entire follow-up investigation

List of specific Items (LSS)

Serial number ltem Range
1 Ideas of reference 0-4
2 Phonemic hallucinations 0-4
3 Visual hallucinations 0-4
4 Olfactory hallucinations 0-4
5 Somaesthetic hallucinations 0-4
6 Delusion of grandeur 0-4
7 Delusion of guilt 0-4
8 Delusion of deterioration 0-4
9 Delusion of persecution 0-4
10 Morbid jealousy 0-4
1 Erotomania 0-4
12 Fantastic delusions 0-4
13 Delusion of to be influenced 0-4
14 (By electricity, radio waves etc.) 0-4
15 Depersonalization 0-4
16 Disorganized hyperkineses 0-4
17 Paramimia 0-4
18 Parapantomimia 0-4
19 Catatonic symptoms 0-4

(mannerisms, Stereotypy,
ambitendency etc.)Behaves
as a robot




Table 3 Distances of the nosological categories of the Leonhardean classifi-
cation system and of the NC from one another in a 3-dimensional space that
served as a basis for the Markov process used for the diagnostic classification

Dimensions of the a priori estimations and positions of the nosological units
for the Markov process in the 3-dimensional space (initial state of the model)

C 0.6 0.9 1
H =05 -1 -1
DU 0.1 1 0.5
MD 0.1 1 0.5
PA 1 0.5 0.5
CpP 1 0.6 0.6
SP 1 =01 =0.1
SC 0.5 —-0.6 -1
NC 0 0 0

The principal axes for 3-dimensional space represented three domains of
interest selected by the Principal Investigator based on their relevance to the
Leonhardean classification system: I: cognitive functioning; II: affect (depres-
sion/hyperthymia vs. emotional blunting); and Ill: the course of illness: acute vs.
progressive

Interval of a dimension is —1 to +1

Based on this diagnostic information, we were faced with the
problem of how to estimate reliability and validity between the
nosological classification at the time of the index psychosis and the
21-33 years follow-up by Diagnostician 1 on the one hand; and on
the other between Diagnosticians 1 and 2 in assigning the patients
to nosological units according to the classification tree provided in
Fig. 1

We followed the general ideas of Bartko and Carpenter (1976),
although the methods presented in our study were extended in
order to make use of Markovian stochastic model detailed below. In
particular, the mathematical model employed by us can be outlined
as follows.

Initially, at the beginning of the study a set of patients with
psychotic disorders and control individuals were classified into
certain nosological units. Let us denote the number of units by k,
with A;, . ., Ay denoting the different units. In addition, let us
denote the set of all units by U. At the end of the follow-up period,
the same patients were classified by two independent evaluators.
The data of a patient consist of a triplet A;, B, C, where A; stands for
the initial nosological unit of the investigated patient and B, C are
subsets of U denoting the diagnosis of the two independent eval-
uators (Diagnosticians 1 and 2).

At the beginning, the diagnostic status of each study subject was
defined by one of the eight unique nosological disease categories
representing the middle level of hierarchy in the Leonhardean
classification system, and the normal controls (Fig. 1). Specifically,
initially either she was diagnosed as a member of a given noso-
logical unit, or a normal control. At the 21-33 year follow-up, her
diagnostic status may have become more complex. Accordingly, the
evaluators did not adopt a clear-cut diagnosis. Instead, they allowed
for all the possible ones, thereby forming different possible devel-
opmental lines from nosological units ranging from normal control
to the aforementioned Leonhardean categories, representing vari-
ous levels of hierarchy and, in rare cases, combinations of multiple
nosological units. The mathematical model used in this study
makes allowance for the fact that people can cross the borders
among nosological units, with the sequence of consecutive states of
one person forming a Markov process.

A Markov process is a stochastic process with the property that
its past and future are conditionally independent given that the
present is known. In Markovian modeling framework, we consid-
ered the nosological units (Leonhardean diagnostic categories) at a
given time, including both the baseline and the follow-up investi-
gations, as subsequent states in a Markovian sequence. Based on a
cross-sectional evaluation and available data regarding patient
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history, different diagnosticians may assign different diagnoses to a
given subject, and the same diagnostician may classify patients in
different nosological units at index psychosis and follow-up.

For a mathematical description of the data, we used a distri-
bution on the subsets of one set called birthday distribution. The
origin of the name is a paradox stating that among 20 indepen-
dently chosen people there will almost certainly be two with the
same birthday. In line with this, a Markov process results in the
above-mentioned distribution. The reliability of the pair B, C is
defined as the ratio of the minimum and maximum of the proba-
bilities of the sets B, C and B + C. Let A and B be two sets of
diagnoses. We need a measure 4(A, B) of agreement which reflects
the structure of nosological units. One natural candidate would be

_ P(A+B)
)= P(A) + P(B)’

where P stands for probability. Formally it is acceptable, because it is
between 0 and 1, but it does not meet our expectations in any other
appropriate way. We must somehow measure whether ranking the
same person on one occasion into subset A of nosological units and
on another into subset B is a systematic or random deviation. We
expect that our method will be applicable in similar cases even when
there are no subsets in rankings. An additional feature of the
investigated problem is that in cases where the two diagnoses differ,
the discrepancy is likely to reflect an underlying change in diagnosis
in the majority of cases. For example, patients classified originally
DU, MD, and C are likely to be classified into the normal control
group at the 21-33 year follow-up.

The aforementioned features of the diagnostic classification and
its change over time led us to the following model. The status of
patients was considered to follow a Markov chain (Feller 1969). In
particular, over the course of years the individuals may change
their status in two extreme directions. Specifically, some of the
patients may undergo a near-complete recovery in the long run;
other patients may deteriorate over the years. Thus, theoretically all
of the possible 9 X 9 transitions may occur with certain probability.

The preliminary knowledge (‘initial state of the model’) was
provided by the principal investigator for the stochastic process in
the form of an estimation of the positions of the eight nosological
groups in relation to NC in three psychopathological dimensions
(Table 3).

A(A, B

Results

Patient disposition

At the time of the 21-33-year follow-up (FU) we were
able to re-examine 125 patients (rediscovery rate =
56%): 95 patients had died and 2 patients were lost to
follow-up (rediscovery rate of patients supposedly
living = 98%; Table 4). Of the NC, 38 persons were
examined at FU (rediscovery rate = 70%); 6 NC per-
sons had died, 4 could not be traced, and 6 declined
the re-examination.

Basic descriptive statistics

Table 5

Diagnostic agreeement

Diagnostic agreement between two independent re-
classifiers measured by Cohen’s weighted kappa was
0.87 concerning FU.
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Table 4 Dropout analysis of the population investigated based on completed study

Groups of patients

C H DU MD PA cp SP SC nx
n n n n n n n n
IND 28 32 26 27 30 28 26 25 222
Deceased 0 0 0 0 0 0 0 0 0
Five-year re-examination 28 32 26 27 30 28 26 25 222
Deceased 13 8 14 13 15 7 15 10 95
Lost to follow-up 1 1 2
FU 15 24 12 14 15 20 10 15 125
Groups of normal control persons
NC( NCy nx
n n
IND 26 28 54
Lost to follow-up 6 7 13
Fiver-year re-examination 20 21 4
Deceased 4 2 6
Lost to follow-up 2 2 4
Declined the investig. 2 4 6
FU 18 20 38

IND Index psychosis 1967—74 or first examination for NCs, FU long-term follow-up in 1997-2002
Our 21-33-year sample can be regarded as representative in some relevant aspects (background variables and psychopathological symptoms) in comparison with
the sample of persons who died or were lost to follow-up in the period from the 5-year re-examination to the FU (Table 5)

Results of our investigation are divided into two
parts: summary of observed empirical data on the one
hand and on the other results obtained on the basis of
the stochastic model described above.

Empirical case history from IND to FU

We arranged the two diagnoses of each person given
by the two independent investigators at FU on a
dyadic tree (Fig.2) derived from the decision tree
(Fig. 1). This dyadic tree served as a basis for the
analysis of diagnostic reclassification presented sub-
sequently in Table 6.

The nine diagnostic units used both at IND and at
FU (Fig. 1, Level 5/a) are listed in the middle of
dyadic tree. The first new vertex, the tenth vertex in
the series of the diagnoses 1-9 considered as vertices
of the dyadic tree, is the unity of the leaves 7 (= SP)
and 8 (= SC). We describe this subset consisting of
these two categories (7 and 8) in a concise form as
10(7,8). To this subset belong the cases considered by
a diagnostician to be diagnosed on the basis of the
interview session as either “systematic paraphrenia”
or “systematic catatonia” but with the diagnostician
being unable to decide on which. Similarly, we united
leaves 3 and 4 into a new vertex labeled No. 11, and
leaves 5 and 6 into No. 12. Using our formula, these
vertices are described as 11(3,4) and 12(5,6). Note that
only subset 12(5,6) occurred among the three subsets
mentioned (Nos. 10-12) in our sample, but subsets
No. 10 and No. 11 are considered also as intermediate
vertices between the nine original categories on the
one hand and some more complex subsets on the

other. For example, in the next step we united the
nosological category 2 (= H) with the subset No. 10
already formed. This subset described as 13(2,10)
represents the nosological category “systematic
schizophrenia” consisting of the three “middle-level”
categories H, SP and SC. Proceeding in the same way,
we formed the new vertex No. 14 from the already-
defined vertices No. 1 and No. 11, No. 15 from No. 12
and No. 13 [“Schizophrenia: collective term for PA,
CP, SP, SC, and H if the diagnostician ascends from
these middle-level categories upwards on the decision
tree (Fig. 1) or an undifferentiated state of illness if
the diagnostician descends starting from the term
“psychosis”] and No. 16 from No. 14 and No. 15.
Vertices of subsets 17(1,9), 18(1,6), 19(6,8), 20(5,7),
and 21(1,12) are represented below the line of the nine
original categories (Nos.1-9).

Persons belonging to the subsets occurring at FU
were recruited from the groups of the nine catego-
ries at IND. Rearrangement of the FU subsets
according to the IND groups the patients of these
subsets were recruited from is shown in Table 6. In
the subsets, the diagnosis given by the two inde-
pendent diagnosticians in agreement is indicated by
the serial numbers of the nosological categories
(Fig. 2) in the brackets, e.g. (1,1), (2,2), (15,12).
These diagnoses in an identical row [e.g. (1,1) in the
row of C (= 1)] indicate direct stability of the IND
diagnosis in question from IND to FU, i.e. they
indicate the agreement of the two diagnosticians in
recognition of a patient’s belonging to the same
nosological category at FU as the one s/he belonged
to at IND (e.g. C = 3/15 = 20%).
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Table 5 Basic background variables (mean + SD) of the study sample at 5-year re-examination

Variables/  Age at Education ~ Symptom severity Full ECT (sum of Neuroleptics Antidepressive Age
Nosological ~ onset (number of on RPS? Wechsler- treatments) treatment
groups of school 1Q
the illness  years
n complete)  General Affectivity ~ Cognitive
appearance Items 7-10 functioning
Items 1-6 items 11-16
C Inv 15 277 £92 116+24 34+34 17%14 06 1.2 113.2 £ 13. 128 £9.7 16 x 1.1 0.2 £ 0.6 354 £ 11.6
Dis 13 339+89 101+33 26+20 15%13 1.0 £ 18 102.8 = 13.8 214 + 234 16 £0.7 0.0 = 0.0 448 + 11.8*
H Inv 23 200+£42 113+20 154+72 79+£39 103+54 984 £11.1 301 +£224 21+09 0002 293 + 43
Dis 8 247 +3.0* 113+42 138+83 67+28 75+63 101.1 + 15.6** 280+ 177 13+11 01 £03 35.0 + 4.6*
DU Inv 12 370£138 11.0+41 1819 15+17 0206 105.0 + 12.5 16£25 0511 0105 475 £ 113
Dis 14 408+ 114 100+£30 13+£12 14+£10 03£06 1075 + 143 106 +16.1 07 £08 0.7 £+ 1.2 512+ 74
MD Inv 14 269 +92 120+24 27+£25 15+12 0.1 £ 05 108.7 £ 113 119+ 157 14 £0.7 04 £ 0.7 383 £ 113
Dis 13 344+119 133+£30 26+24 20+16 01£03 1044 £ 105 170+ 144 0809 06 %08 503 + 11.3*
PA Inv 15 302+63 133+38 73+36 38+25 10476 1062 + 137 259+ 176 1.8+ 11 01£03 399 + 6.8
Dis 15 38.0 + 82* 119+28 84+33 42+20 12072 1047 +£ 109 146 £52* 1.6 % 1.1 0.0 £ 0.2 476 + 8.3**
CP Inv 20 256 +82 115+32 123+62 24+22 4327 1046 + 123 243 +138 25+12 01£05 36.0 £ 9.2
Dis 8 357 +64* 106+37 122+77 46+36 82+58 948 + 13.6** 282 +242 21+12 0103 48.2 £ 5.1**
SP Inv 10 381 %92 84+25 86+43 32+28 11656 99.1 £ 147 7688 15+£09 0000 485+ 7.6
Dis 16 366+ 103 82+37 70+£39 37+19 143+88 97.6 £ 10.0 86+92 16+10 01£05 51.1 £ 84
SC Inv 15 289 +£82 116+27 148+7.1 48+ 26 7.6 £52 96.7 £ 11.7 178 £ 168 2.1 £ 1.1 0.0 = 0.0 386 £ 85
Dis 10 284 +82 128+40 157+83 45+14 91+£75 980 £ 184 136+126 28+09 0206 41.8 £10.1
NC Inv 32 - 125+28 23+26 10+£06 0.1+04 1121 £ 129 - - - 348 + 7.6
Dis 9 = 1M7+£26 16+x18 12+£12 13+£13 111.2 = 10.8 = = = 40.7 = 103

Since patients in this investigation were in a stable condition at the 5-year re-examination period (as compared to the index evaluation) which permitted to

administer the full test battery (including the assessment of 1Q) data from this period are shown in this table
ECT Electroconvulsive therapy; number of treatments, Dis deceased or lost to follow-up from IND to FU, /nv available at long-term follow-up
Significance (nominal P-values based on Welch-d for Dis vs. Inv) indicated in the second row (Dis and Inv) of the each nosological category compared to one another:

* P < 0.05 * P <001

Symptom severity on the RPS, with higher scores indicating greater impairment

Summarizing the diagnostic re-classification data
at the follow-up displayed in Table 6 indicates that
the diagnostic stability in this strict sense is different
in the nine categories: DU = 3/12 = 25%; MD = 4/
14 = 29%; C = 3/15 = 20%; PA = 3/15 = 20%; CP =
9/20 = 45%; SP = 5/10 = 50%; SC = 8/15 = 53%;
H = 20/24 = 83%; NC = 34/38 = 89%.

With regard to the various outcomes in terms of
re-classification, identification of a patient in Table 6
as a “NC” indicated “full recovery” at follow-up. For
example, (9,9):6 in row C (Table 6) means that six
patients (40%) diagnosed at IND with “Cycloid psy-
chosis” recovered to such an extent that the two
independent diagnosticians could not distinguish
them from the NC persons.

In addition, two C patients were diagnosed as
“NC” in disagreement, indicated by (1,9) and (9,4) in
Table 6, respectively. Counting “NC” diagnosis in
disagreement as partial agreement with a score of 0.5,
6 + Y2 + Y2 = 47% of C patients were recovered. Full
recovery in this latter sense occurred not infrequently
in the two affective groups [DU = 17/33% (italics
refer to percentage including “NC” diagnosis in dis-
agreement), MD = 21/29%] and in C (40/47%) but
occurred hardly at all in the schizophrenic groups
(PA = 0/3%, CP = 0/0%, SP = 0/0%, SC = 12/12%,
H = 0/4%).

As Table 6 indicates, change of the diagnosis from
the groups (DU, MD, C) to schizophrenic groups (PA,

All Persons Diagnosed

16\
1

14

v

Fig. 2 Diagnoses of each person given by the two independent investigators
at FU: Arrangement on a dyadic tree. Numbers 7-9 (middle row, italics) indicate
the nine diagnostic categories at IND (in 1967-1976, Table 4) recognized by
the diagnosticians at FU in agreement. Numbers 10-21 indicate the cases
diagnosed by the two independent diagnosticians either differently from the
persons’ diagnosis at IND and/or in disagreement at FU. Numbers 77-217 are
featured below the row of the line of the categories 7-9. List of the diagnoses
(the character “/” = "either/or")
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Table 6 Nosological assessment made by the two independent diagnosticians at FU

Diagnoses at Diagnoses at FU

Total number

IND of persons
1 C (1,1): 3, (99):6, 33): 1, (44): 1, (1,9: 1, 9,4): 1, (1,11): 1, (14,1): 1 15
2 H (2,2): 20, (2,13): 2, (2,9): 1, (2,8): 1 24
3 DU (33):3,(99):2,(22):1,93):2,(39:1,(57):1,91):1, (94): 1 12
4 MD (4,4): 4, (9,9): 3, (94): 3, (49): 3, (22): 1 14
5 PA (55): 3, (7,7): 3, (8,8): 1, (13,13): 1, (5,7): 1, (16,12): 1, (15,2): 1, (15,12): 1, (6,12): 1, (5,20): 1, (21,9): 1 15
6 cP (6,6): 9, (8,8): 2 (55): 1, (6,5): 1, (68): 1, (82): 1, (6,11): 1, (12,13): 1, (17,17): 1, (8,19): 1, (6,18): 1 20
7 SP (7,7): 5, (13,13): 1, (7,5): 1, (57): 1, (7,15): 1, (815) 1 10
8 SC (8,8): 8, (2,2): 2, (99) , (86): 1, (813):1, (7,13): 1, (7,2): 1 15
9 NC (9,9): 34, (9,1): 1, (1,9): 1, (9,3): 1, (13,13): 1 38

Diagnoses at FU are listed in respect of the nine nosological categories at IND

Numbers 1-9 listed both in the first column and in brackets in the third column refer to the serial number of the nine diagnoses (Table 4) used both at IND at FU
Numbers 10-21 refer to the steps (Fig. 2) ordering the cases diagnosed by one or two independent diagnosticians differently from the index diagnoses or in

disagreement at FU
The first number in the brackets refers to the diagnostician A (=

B. P.) while the second number refers to the diagnostician B (J. T. or M. F.)

The bold face number after the colon following a bracket refers to the number of persons diagnosed in the category defined by the two numbers in the bracket

CP, SP, SC, H) and vice versa occurred rarely from
IND to FU (2 cases = 5% vs. 2.5 cases = 3%).

Concerning the re-classification of NC subjects,
only one subject was re-diagnosed at the follow-up by
both independent investigators other than “NC” in
agreement (as “13”: Spectrum of systematic schizo-
phrenias; 3%) and three in disagreement (one person
as DU = 3%; two persons as C = 5%).

Table 7 presents the re-classification summary of
patients at 21-33 year follow-up as compared to the
index period according to congruent and incongru-
ent diagnostic categories using the Leonhardian
system. Diagnostic category at re-classification was
considered as congruent with initial classification if
at least one of the raters classified the patient in the
original diagnostic category assigned at the index
period.

Stochastic model of the case histories from IND
to FU

In comparison with the empirical case histories, the
virtual transitions (Table 8) indicate a little higher
stability of the diagnoses on one hand and their more
detailed distribution in other categories on the other.
However, the distribution of the diagnoses is congru-
ent with the outcomes observed empirically (Table 6).

As regards the trends of the manifestation of the
IND diagnoses at FU (Table 8), two extremes can be
observed. First, H at FU is over-represented on the
basis of the sum of the probabilities of transition of
the IND diagnoses (mainly of the SC) into H (Sum-
ma = 1.510, in last row in Table 8). Second, NC at FU
is over represented on the basis of the summed
probabilities of transition of IND diagnoses (mainly
DU, MD and C) into NC (Summa = 1.757, indicating
a trend of recovery). In contrast, some IND diagnoses
are under-represented at FU (summa of transition
probabilities less than one), mainly also on the basis

of the trend of recovery on the one hand (DU, C, MD)
and of nosological uncertainty (PA, CP) on the other.

Concerning MD and C, their low single-category
validity (MD = 0.563, C = 0.475) reflecting no so
specific residual was improved by the probability of
their re-classifications into NC, reflecting full recovery
implied in both of their respective nosological diag-
nosis. Predictive validity of MD (i.e., MD + NC) and
C (C + NC) was 0.77 and 0.76, respectively.

Taking into consideration the generally favorable
outcome of the groups DU, MD and C at FU, as ex-
pected by the Leonhardean nosological system, tran-
sition of a DU, MD or C patient to the other one or two
groups of this diagnostic triplet was also not “wrong”
but rather a finding, reflecting an improved validity by
comprising a “non-specific affective residual”. Group
probabilities of single-category predictive validity in
this sense (i.e., probability of classification of DU, MD,
C or NC into their own categories) were as follows:
DU = 84% (instead of its single-category probability
34% and instead of the DU + NC two-category
validity = 58%); MD = 93% (instead of its single-
category probability 56%); and C = 93% (instead of its
single-category probability 48%). These group prob-
abilities were at the level of the single-category prob-
ability of the reclassification of the NC persons within
their own category (NC = 91%).

Among the schizophrenic categories, probabilities
of the re-classification of PA into SP (= 27%), CP into
SC (= 15%) and SP into PA (= 17%) were not low, but
reclassification of SC into CP was improbable (5%).
Improbable, too, was the reclassification of a patient
belonging originally to one of the schizophrenia
groups into the NC group (PA = 3%, CP = 3%, SP =
1%, SC = 3%, H = 2%).

In contrast to the groups DU, MD and C, a favor-
able outcome (transition to NC) is not posited in the
Leonhardean system for the five nosological catego-
ries of the schizophrenias (PA, CP, SP, SC, H), which
are expected to remain distinct throughout the course



Table 7 Re-classification summary of patients at 21-33 year follow-up as
compared to the index period according to congruent and incongruent diag-
nostic categories using the Leonhardian system

Diagnoses n No change in Re-classified as
at IND diagnostic status
(n/%) Congruent Incongruent

(n/%) (n/%)
C 15 15 (100) 0 (0) 0 (0)
H 24 24 (100) 0 (0) 0 (0)
DU 12 10 (83.3) 2 (16.7) 0 (0)
MD 14 13 (92.9) 1(7.7) 0 (0)
PA 15 9 (60) 5(333) 1(6.7)
CP 20 15 (75) 2 (10) 3 (15)
SP 10 10 (100) 0 (0) 0 (0)
SC 15 11 (73.3) 1(6.7) 3 (20)
NC 38 37 (97.4) 1(2.6) 0 (0)

Diagnostic category at re-classification was considered as congruent with initial
classification if at least one of the raters classified the patient in the original
diagnostic category assigned at the index period

of the disease. Nonetheless, from the perspective of a
less differentiated diagnosis according to the Leon-
hardean classification (see Level 3 of hierarchy on
Fig. 1), all five categories are characterized by poor
outcome, which provides a rationale for pooling these
categories in order to investigate their predictive
validity. Based on this approach, the predictive
validity of these five categories of schizophrenias is
supported by the high probability (93%) of re-clas-
sification for the group of schizophrenias, taken to-
gether (i.e., probability of reclassification of
diagnostic group at level 5/a (Fig. 1) into itself, or the
probability of re-classification into any of the four
remaining level 5/a diagnostic category of schizo-
phrenias). Reclassification of any one of the five
individual schizophrenic categories into the DU, MD
and C categories was unlikely (e.g., the probability of
reclassification of SC into DU, MD and C was 0.011,
0.015 and 0.015, respectively). Thus, patients from
these categories (i.e., schizophrenias) showed a low

Table 8 Probabilities of the stochastic transitions in the Markov model
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likelihood of transition to the DU, MD, C on the one
hand or to the normal group on the other (Table 8).
Based on the Leonhardean system (see Level 5/a on
Fig. 1), there was no theoretical rationale to pool
probabilities of reclassification among the five noso-
logical categories of the schizophrenias (PA, CP, SP,
SC, H) between each other because these are distinctly
different nosological units. However, at a less differ-
entiated stage of the classification involving more
general diagnostics categories (see Level 3 on Fig. 1),
a substantial improvement of the predictive validity of
the nosological categories of the schizophrenias (PA,
CP, SP, SC, H) was detectable by pooling probabilities
of reclassification among these five categories between
each other (probability of reclassification = 0.93).

Discussion

Even the Kraepelinian dichotomy of affective versus
schizophrenic psychoses (Dementia praecox) [22],
which has been adopted as a common view in psy-
chiatry, was both revised and confirmed from time to
time in respect of syndromatology [3], of long-term
outcome chronicity [7] and of “insufficiency syn-
drome” [52] and/or of negative symptoms [15,29].
This dichotomy of endogenous psychoses character-
ized by recovery versus non-recovery was corrobo-
rated by our findings.

The validity of the Leonhardean division of affec-
tive psychoses into unipolar depression and bipolar
manic-depressive psychoses was reported earlier [2,
4]. We found weak single-category validity of DU and
MD measured by their diagnostic stability from IND
to FU, but we validated MD by including full recovery
and DU by forming a “nosological family” based on
diagnostic stability, on current status and clinical
presentation during the period preceeding the follow-
up with regard to other mood-congruent disorders

FU C H DU MD PA cp SP SC NC >

IND
C 0.475 0.048 0.080 0.091 0.006 0.001 0.008 0.007 0.283 ~1.00
H 0.004 0.938 0.002 0.004 0.001 0.000 0.002 0.031 0.017 ~1.00
DU 0.162 0.079 0.341 0.095 0.027 0.010 0.020 0.023 0.243 ~1.00
MD 0.111 0.056 0.050 0.563 0.002 0.002 0.003 0.011 0.202 ~1.00
PA 0.030 0.065 0.036 0.011 0.449 0.034 0.271 0.069 0.033 ~1.00
cp 0.019 0.086 0.031 0.022 0.062 0.543 0.051 0.152 0.033 ~1.00
SP 0.013 0.043 0.007 0.004 0.170 0.007 0.685 0.058 0.013 ~1.00
SC 0.015 0.189 0.011 0.015 0.032 0.053 0.069 0.588 0.027 ~1.00
NC 0.057 0.006 0.012 0.019 0.000 0.000 0.000 0.000 0.906 ~1.00

> 0.886 1.510 0.570 0.824 0.749 0.650 1.109 0.939 1.757

Bold numbers: one-to-one diagnostic stability; transition probabilities (i.e., correct reclassification) for all categories exceeded the chance level at the level of
statistical significance (P < 0.05)
Italics: group belonging to the family of the nosological category indicated by italics in the same row (among the schizophrenic groups only two relationships are
indicated: “paraphrenia” on the one hand and “catatonia” on the other).
Summa of values in a column indicates the trend of the manifestation of the diagnosis indicated in the upper row of the same column (Summa >1.0 indicates a
strong trend, Summa <1.0 indicates a weak trend)
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and outcome-classification as “normal control”. For
example, DU patients without current symptom
manifestations who were classified retrospectively in
the MD or the C classes by the blind diagnostician
were considered as representing the same nosological
family.

Results of researches concerning the syndroma-
tology, course and outcome of nosological entities of
schizophrenia are much more controversial than re-
sults of researches concerning nosological entities of
affective psychoses. As regards catatonia, there is even
the issue of its disappearance [56] on the one hand,
and the presentation of arguments for its Leonhar-
dean classification [31, 53, 57] on the other. European
long-term follow-up studies completed before 2000
[11, 14, 18, 29] focused more on symptomatology than
on detailed nosological entities. An overview of cur-
rent classification systems including ICD-10 and
DSM-IV (and DSM-III-R) urges validation studies [9].

In the present study, we were able to provide evi-
dence for the existence of two nosological categories
(C and H) that are not properly defined, or are even
neglected, in some other classification systems. The
nosological validity of the Cycloid psychoses [24, 41]
was previously both demonstrated [6, 27, 30, 32] and
questioned [8]. We validated it by considering full
recovery, and, more importantly, by constructing a
“nosological family” to cover the spectrum of its long-
term outcome including nosospecific residual, affec-
tive residual (measured by cross-diagnoses with DU
and MD) and full recovery. The other nosological
category validated in this study at the long-term
outcome is the hebephrenias [35].

Furthermore, we furnished evidence for the exis-
tence of SP as a separate nosological entity. Con-
cerning the “systematic versus non-systematic”
division of schizophrenias validated earlier [10] in
respect of heredity and course of illness was incon-
clusive.

As regards the complex question concerning (1)
diagnostic correctness/error (epistemological ques-
tion), (2) nature of illness (ontological question) and
(3) history of disease entities (question of processes),
we emphasize three facts: (a) recognition of identical
IND diagnoses in agreement at FU verifies nosological
categories; (b) FU diagnoses which are discordant
with respect to IND diagnoses (20% in the population
of patients) suggest a change in the course of illness
rather than diagnostic mistakes; (c) similarly, FU
diagnoses that are not specific in comparison with the
IND diagnoses (11% in the population of patients; e.g.
diagnosis only “schizophrenia” at FU in cases diag-
nosed as “systematic paraphrenia” at IND; cf. Fig. 1
and Table 6) indicate a dedifferentiation of the
nosological categories rather than diagnostic errors
since they were based on diagnostic agreement.

Simultaneously, a series of questions to be an-
swered arises concerning (1) the difference between
psychopathological symptoms and “uncharacteristic”

residues [12, 18]; (2) the difference between clinical
recovery and social fitness; (3) the difference between
scope and type of knowledge operationalized for the
identification of nosological categories on the one
hand and the scope and type of knowledge necessary
for classifying persons with regard to their social
functioning on the other; and (4) associations be-
tween types of psychoses and course of illnesses on
the one hand and levels and types of outcome on the
other.

Conclusion

Classification of endogenous psychoses elaborated by
the Wernicke-Kleist-Leonhard school never be-
longed to the mainstream of psychiatry and does not
belong to it today [6]. However, detailed observa-
tion, as well as experiential phenomenology, strict
criteria of identification of illnesses, prediction of
outcome involved in the diagnoses of psychotic
states, and insistence upon hypotheses of biological
etiology (besides the psychosocial etiopathogenesis)
of psychoses give heuristic value to investigations
based on this classification. In the first stage of the
process of analyses of our data presented in this
paper, we validated four of the eight middle-level
categories of this system of classification as “small
disease entities”, and we found that the other four
categories deserve attention in subsequent validation
studies.
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