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■ Abstract Current nosography classifies major psy-
choses as separate disorders, but their symptomatologi-
cal presentation during illness episodes largely overlaps
and diagnoses may change during a lifetime. Few analy-
ses of major psychoses symptomatology have been per-
formed so far because of the large number of subjects
needed to obtain stable factors.The purpose of this study
was,therefore,to identify the symptomatologic structure
common to major psychoses based on lifetime symp-
toms.Two thousand and forty-one inpatients affected by
schizophrenic (n=1008), bipolar (n=563), major depres-
sive (n=352), delusional (n=108) and psychotic not oth-
erwise specified disorder (n=210) were rated for lifetime
symptoms using the Operational Criteria Checklist for
Psychotic Illness (OPCRIT) and included in a factorial
analysis.Four factors were obtained,the first consisted of
excitement symptoms, the second comprised psychotic
features (delusions and hallucinations), the third com-
prised depression and the fourth disorganization.When
scored by the OPCRIT checklist, major psychoses symp-
tomatology is composed of excitement, depressive, delu-
sion and disorganization symptoms.

■ Key words Mood disorder · Depression · Factor
analysis · Bipolar disorder · Schizophrenia · Paranoid
disorder

Introduction

Major psychiatric disorders are clearly separate on the
basis of clinical, biological, familial and treatment crite-
ria (Kaplan and Sadock, 1995), but during illness
episodes a number of symptoms are similar across di-
agnoses (e. g., delusional symptoms). Those clusters of
symptoms are receiving increasing interest as they evi-
denced a moderate but significant heritability (Burke et
al., 1996; Cardno et al., 1997; Cardno et al., 1998; Kendler
et al., 1997; Loftus et al., 1998; Van Os et al., 1996; Van Os
et al., 1997), are stable over time (Malla et al., 1993 a;
Maziade et al., 1996; Rey et al., 1994) and they are corre-
lated with regional anatomical abnormalities (Chua et
al., 1997; Schroder et al., 1995). Most important, genetic
liabilities have been recently reported for symptom clus-
ters or behavioral traits independently from psychiatric
diagnosis (Benjamin et al., 1996; Cloninger, 1994;
Cloninger et al., 1996; Ebstein and Belmaker, 1997; Eb-
stein et al., 1996; Ginsburg et al., 1996; Serretti et al.,
2000; Serretti et al., 1999 b). It is therefore important to
identify with a reasonable degree of certainty the symp-
tomatologic structures common to major psychoses.
Unfortunately most studies have focused on diagnostic
homogeneous samples, although it is well known that
most psychiatric diagnoses are subject to revision dur-
ing a lifetime (Chen et al., 1996; Rabinowitz et al., 1994;
Rice et al., 1992).

For schizophrenia a number of reports proposed and
tested models of one to five underlying latent roots. The
one factor model binds all schizophrenia symptoms into
one factor with positive and negative symptoms at the
extremes (Andreasen and Grove, 1982). The classifica-
tion of schizophrenia into type I and type II is an exam-
ple of the two factor model (Crow, 1980), which was also
confirmed by a factor analytic study (Mortimer et al.,
1990), where ‘positive’ and ‘negative’ factors included all
symptoms. A three factor model composed of ‘negative’
(blunted affect, alogia, avolition, anhedonia), ‘positive’
(hallucinations, delusions), and ‘disorganized’ (positive
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and negative thought disorders, bizarre behavior, inap-
propriate affect) symptoms was proposed by the major-
ity of researchers,and appeared to be quite stable among
different samples (Andreasen et al., 1995; Bilder et al.,
1985; Brekke et al., 1994; Cardno et al., 1996; Cuesta and
Peralta, 1995; Liddle, 1987; Liddle and Barnes, 1990;
Malla et al., 1993 b; Maziade et al., 1995; Palacios-Araus
et al., 1995; Peralta et al., 1992; Schroder et al., 1995;
Thompson and Meltzer, 1993) though with small diffe-
rences on factor composition (Bassett et al., 1994). Four
factor models present a certain degree of heterogeneity.
One study proposed a fourth ‘relational’ factor (intimacy
and closeness, relationships) that was highly correlated
with the ‘negative’ pattern (Peralta et al., 1994), while a
depression factor was independent (Willem Van der
Does et al., 1995) and, finally the classification premor-
bid social adjustment deficits was added to the three
classical factors (Lenzenweger and Dworkin, 1996). Five
factor models have also been proposed with negative,
positive, excitement, cognitive and depression/anxiety
as separate factors (Lindenmayer et al., 1994; Linden-
mayer et al., 1995 a; Lindenmayer et al., 1995 b). Taken
together, these studies suggest that schizophrenia is not
a unitary syndrome (Dollfus and Everitt, 1998; Kendler
et al., 1998).

For mood disorders, fewer reports have been pro-
duced. For bipolar disorder, to our knowledge, only the
three factor model was detected, composed by the same
‘negative’, ‘positive’ and ‘disorganized’ factors found in
schizophrenia (Maziade et al., 1995), while manic states
resulted composed by dysphoria, psychomotor accele-
ration, psychosis, increased hedonic function and irrita-
ble aggression (Cassidy et al.,1998; Serretti et al.,1999 c).
For major depression, models composed of three dis-
tinct factors have also been proposed.Those mainly sub-
divided depressive and anxiety symptomatology, with a
third minor factor regarding behavior (Kendler et al.,
1987). We previously identified the delusional and atyp-
ical factors as separate from the general depressive fac-
tor (Serretti et al., 1998). Further subitem analyses
yielded cognitive-vegetative, endogenous-neurotic and
retardation-agitation as separate factors (Bech et al.,
1993; Carney et al., 1965; Clark et al., 1994; Craighead
and Evans, 1996; Galinowski and Lehert, 1995; Maes et
al., 1994; Parker et al., 1993; Rassaby and Paykel, 1979).

Heterogeneous psychotic populations have been
scarcely studied. The same three factors detected in
schizophrenic and bipolar samples were proposed
(Klimidis et al., 1993; Maziade et al., 1995; Minas et al.,
1994; Minas et al., 1992), but also the five factors com-
posed of manic symptoms, depressive symptoms, nega-
tive (defect) symptoms and formal thought disorders,
positive (psychotic) symptoms,and catatonic symptoms
have been identified (Kitamura et al., 1995). Finally, the
largest study performed on 630 subjects identified the
three classical factors (Toomey et al., 1997).

Previously, we analyzed a mixed sample composed of
1004 subjects affected by mood and schizophrenic spec-
trum disorders and we identified the four factors ‘Ex-

citement’, ‘Depression’, ‘Disorganization’ and ‘Delusion’
(Serretti et al., 1996). We have now expanded that sam-
ple,adding a large sample of German psychotic subjects.

The purpose of the present paper was to analyze the
symptomatologic structure of major psychoses in the
largest sample published so far, to test the stability of our
previous finding and to investigate possible differences
between the Italian and German populations.

Method

■ Sample

We collected 2241 subjects (see Table 1 for description of the sample)
of Caucasian origin consecutively admitted to the Department of
Neuropsychic Sciences of S. Raffaele Hospital in Milan, Italy (DSNP-
HSR) and Department of Psychiatry, University of Bonn, Germany.
Informed consent to participate was obtained after the procedure had
been fully explained. There is a partial overlap of subjects with the
previous cohort of 1004 subjects (Serretti et al., 1996) that has been
expanded to 1555. All the patients were evaluated using the OPCRIT
checklist (McGuffin et al., 1991) and, as suggested by those authors,
we applied a lifetime perspective for scoring symptoms (Farmer et al.,
1994). OPCRIT comprises a 90-item checklist of signs and symptoms
that cover major psychoses symptomatology and a suite of computer
programs, which together generate diagnoses according to the ope-
rational criteria of 12 major classificatory systems (e. g., DSM-III,
DSM-III-R, RDC, ICD-10). The OPCRIT checklist was rated by an ex-
perienced psychiatrist on the basis of direct interviews and, when
possible, with the aid of previous charts and family informants.
OPCRIT is used in a wide range of psychiatric research including both
the European Science Foundation and NIMH research initiatives in
the molecular genetics of mental disorders. It has been validated on a
sample of 100 subjects affected by mood disorders and schizophrenia
and good to excellent agreement was achieved between OPCRIT di-
agnoses and those made by consensus best-estimate procedures
(Craddock et al., 1996; Williams et al., 1996). Inter-rater reliability has
been evaluated in research centers across Europe and the USA in-
cluding ours. Each rating was then compared to a standard rating us-
ing a kappa statistic. Good levels of reliability were observed within
all classifications (e. g., DSM-III-R, kappa = 0.73) and a similar pat-
tern of rating was found in both the European and USA samples
(Craddock et al., 1996; Williams et al., 1996).

Subjects lifetime diagnoses were assigned by two independent
psychiatrists on the basis of clinical interviews, medical records and
complemented with the OPCRIT system according to DSMIV criteria
(American Psychiatric Association, 1994).We included all subjects af-
fected by major psychoses, whereas the presence of concomitant di-
agnoses of mental retardation or drug dependence, together with so-
matic or neurological illnesses that impaired psychiatric evaluation
(e. g., hypothyroidism mimicking a depressive state) represented ex-
clusion criteria. The DSNP-HSR is a specialized institution for the

Table 1 Description of the sample

ITA DEU ALL

Sex M/F 682/873 335/351 1017/1224
Age 42.21±13.96 41.22±12.75 41.72±13.38
Onset 29.78±12.33 25.42±10.42 28.52±11.97

Bipolar 477(30.68 %) 86(12.54 %) 563(25.12 %)
Schizoph. 446(28.68 %) 562(81.92 %) 1008(44.98 %)
Major Depressive 335(21.54 %) 17(2.48 %) 352(15.71 %)
Psyc. NOS 191(12.28 %) 19(2.77 %) 210(9.37 %)
Delusional 106(6.82 %) 2(0.29 %) 108(4.82 %)
All patients 1555 686 2241
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treatment of mood disorders and schizophrenia, with 152 acute inpa-
tients and about 10 000 outpatients, and is probably the largest center
for psychotic disorders in Europe. Patients gain access from all over
Italy by their own volition or following the advice of a general practi-
tioner, but our center is a tertiary structure and therefore we cannot
exclude a potential bias associated with severity of illness.Over 10,000
new cases came to our center during the study period,which extended
from 1991 to 1998. Of these, 1555 patients satisfied inclusion criteria.

■ Statistical analysis

The 90 opcrit variables were reduced to 46 for the input of the factor-
ing process. This reduction was conducted following the criteria of:

a) Exclusion of variables not directly related to phenomenology
(Source of rating, Time frame, Sex code, Age of onset, Mode of onset,
Married, Unemployed, Duration of illness, Poor premorbid work ad-
justment, Poor premorbid social adjustment, Premorbid personality
disorder,Alcohol/drug abuse within one year of onset, Family history
of schizophrenia, Family history of other psychiatric disorder, Coarse
brain disease prior to onset, Definite psychosocial stressor prior to
onset,Relationship psychotic / affective symptoms,Non-affective hal-
lucination in any modality, Information not credible, Lack of insight,
Rapport difficult, Impairment/incapacity during disorder, Psychotic
symptoms respond to neuroleptics, Course of disorder). b) Exclusion
of variables with variance near 0, i. e., scoring 0 for almost all subjects
(e. g., Catatonia, Delusions of passivity, Other primary delusions,
Delusions of poverty, Nihilistic delusions, Thought echo, Running
commentary voices, Other (non-affective) auditory hallucinations,
Life time diagnosis of alcohol abuse/dependence, Life time diagnosis
of cannabis abuse/dependence, Life time diagnosis of other abuse/de-
pendence, Alcohol abuse/dependence with psychopathology,
Cannabis abuse/dependence with psychopathology, Other abuse/de-
pendence psychopathology). c) Exclusion of variables showing high
colinearity with other variables, i. e., variables that slightly differ from
others (e. g., Restricted affect versus Blunted affect). d) Exclusion of
variables highly dependent from drug treatment (Initial insomnia,
Middle insomnia (broken sleep), Excessive sleep, Increased appetite,
Weight gain).

The factor analysis is explained in detail elsewhere (Serretti et al.,
1996). Briefly, an Exploratory Factor Analysis was performed using
the Principal Component Analysis method. Because of the ordinal or
dichotomous nature of our data,we used a polychoric correlation ma-
trix, since it has been demonstrated that this particular matrix gives
more stable parameter estimates when using ordinal or dichotomous
variables (Joreskog and Sorbom, 1989). Pairwise exclusion of missing
data was applied. The number of factors to be included was defined
following the criteria of i) eigenvalues greater than the average, in our
case for a polychoric matrix the eigenvalue average is 1; ii) evaluation
of the shape of the eigenvalue function, where a strong change on the
slope of this function may indicate that any other factor following the
abrupt slope variation should be disregarded (all the other factors
may represent only distortion of the overall pattern, being mostly
only “error factors“). We used both methods because there is not a
standard and each one has limitations; in fact the method we used has
been criticized by some (Velicer and Fava, 1998; Zwick and Velicer,
1984). Varimax rotation followed.

Results

A description of the sample is reported in Table 1. The
eigenvalue distribution is displayed in Fig. 1. A four
factor structure gave the best fit and explained 47.1 % of
the total variance (Table 2). The first factor, labeled ‘ex-
citement’ symptoms, explained 20.8 % of the total vari-
ance and was a factor in which classical excitement
symptoms clustered. The second factor was composed
of items describing ‘psychotic’ symptoms (delusions and
hallucinations). The third factor was only composed of

‘depression’ symptoms and the fourth included mainly
‘disorganization’ features.

In order to investigate the hypothesis of a different
symptomatology structure between Italian and German
subjects, we analyzed the two samples of subjects sepa-
rately. The factor structure of the two subgroups was,
however, similar. In both groups items loaded onto the
same factors,with the only difference that in the German
sample the symptom ‘Dysphoria’ loaded mainly on the
‘depression’ factor compared to a main load on the ‘ex-
citement’ one in the Italian sample. The eigenvalues in
the Italian and German sample, respectively, were 11.55,
6.18, 3.9, 2.0 and 7.03, 5.71, 3.15, 1.99.

Discussion

The present analysis of major psychoses symptomatol-
ogy yielded four strong factors. The first factor, labeled
‘excitement’, was composed of the essential features of
manic states. The second factor was homogeneously
composed of delusion and hallucination items. The
third factor comprised depressive symptoms and the
fourth disorganization.

To the best of our knowledge this is the largest sam-
ple ever analyzed. The main finding is that the enlarge-
ment of our previous sample (Serretti et al., 1996) con-
firmed the factor structure; this was also true when we
conducted the analysis separately in an independent
sample of the German population.

Comparisons with previous factor analytic studies of
major psychoses symptomatology suggest that results
are similar, except for the addition of the excitement fac-
tor (Maziade et al., 1995), or the lack of many minor fac-
tors (Kitamura et al.,1995).The first factor includes clas-
sical excitement symptoms. This has been seldom
reported,probably due to the low rate of bipolar subjects
in published samples.The second factor is comparable to
the ‘positive’ factor described in most studies on mixed

Fig. 1 Eigenvalue distribution.
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psychotic patients (Kitamura et al., 1995; Maziade et al.,
1995; Serretti et al., 1996). The third factor is a ‘clean’ fac-
tor where most depressive items loaded. Our depression
factor has some overlap with the negative factor of the lit-
erature. However, depressive symptoms are somewhat
different from negative symptoms (Brekke et al., 1994;
Malla, 1995). In our sample some negative symptoms
have been included into the disorganization factor. This
finding is in accordance with a reported partial overlap
between them (Sax et al.,1996).The last ‘disorganization’
factor is comparable to previous studies. However, both
positive and negative thought disorders loaded on this
factor because they were mildly correlated (0.24); this
correlation could be due to their very low rate in the af-
fective subjects (30 and 5 % respectively) compared to
schizophrenia (67 and 62 %). In fact the correlation be-
tween positive and negative thought disorders in schizo-
phrenics is not significant.

The variance explained by the factors was less than
50 %, which indicates that there is substantial hetero-
geneity among subjects. The low factor/item ratio
should, however, be kept in mind, where 46 items were
represented by only 4 factors.

Our results are of importance both for the clinician
and the researcher. In clinical terms we demonstrated
how the same symptomatology may be present in dif-
ferent diagnoses, which is of importance for targeted
therapies. The identification of subpopulations of sub-
jects defined by homogeneous symptomatology may be
also of particular importance in genetic research or
pharmacological studies where homogeneity is crucial.
The usefulness of such procedures has already been well
established: we were able to detect associations of the
dopamine receptors D4 and D2 with a subsample of psy-
chotic subjects that presented psychotic features, while
the analysis of the whole sample only yielded negative
results (Serretti et al., 2000, 1999 a, 1999 b).

A limitation of the current analysis is that not every
psychopathologic symptom has been included and
therefore symptom factors reflect the composition of
the checklist. In particular, a number of items relating to
anxiety symptoms and some negative symptoms were
not included. Moreover, as already pointed out in several
previous reports, the use of drugs could bias our ability
to detect naive symptomatology, but it has been shown
that this should not constitute a major obstacle in de-
tecting valid latent structures (Lindenmayer et al.,
1995 b; Peralta et al., 1994; Serretti et al., 1996). In partic-
ular, studies investigating symptom structures before
and after treatment demonstrated that there were no
differences in symptom structure across medication sta-
tus (Harvey et al., 1996). Thus, while most subjects were
admitted assuming neuroleptic, lithium, antidepressant
or benzodiazepine treatments,we applied a lifetime per-
spective to rate the OPCRIT checklist, also using com-
plementary sources of information like previous records
and family informants. This strategy allowed us to de-
scribe early drug-free illness phases, when needed. In-
deed factors have been described as quite stable over

Table 2 Factor loadings of the 46 symptoms extracted from the OPCRIT checklist.
Loadings greater than 0.4 are printed in bold

Symptoms Excitement Delusion Depression Disorganization

Excessive activity 0.87 –0.17 0.08 –0.05
Elevated mood 0.85 –0.16 0.12 –0.08
Reduced need 0.84 –0.17 0.11 –0.07

for sleep
Pressured speech 0.84 –0.15 0.04 –0.05
Thoughts racing 0.81 –0.10 0.10 –0.02
Increased sociability 0.77 –0.07 0.11 –0.02
Increased self-esteem 0.74 0.03 0.05 –0.13
Distractibility 0.71 –0.02 0.08 0.19
Irritable mood 0.67 0.01 0.09 0.06
Reckless activity 0.62 –0.05 0.13 0.06
Agitated activity 0.58 0.09 0.09 0.16
Grandiose delusions 0.52 0.25 –0.03 –0.06
Dysphoria 0.50 –0.02 0.37 0.08
Persecutory/jealous –0.08 0.70 –0.15 0.13

delusions &
hallucinationg

Delusions & –0.01 0.70 –0.11 0.16
hallucinations
last for one week

Delusions of influence –0.01 0.68 –0.07 0.12
Persecutory delusions 0.030 0.66 –0.11 0.03
Widespread delusions –0.03 0.63 –0.06 0.01
Abusive/accusatory/ –0.13 0.62 –0.11 0.18

persecutory voices
Third person auditory –0.09 0.61 –0.10 0.21

hallucinations
Primary delusional –0.00 0.57 0.03 0.17

perception
Well-organized 0.06 0.57 0.03 –0.19

delusions
Thought insertion –0.06 0.50 –0.06 0.16
Bizarre delusions –0.04 0.50 –0.09 0.33
Thought broadcast –0.02 0.49 0.03 0.08
Thought withdrawal –0.06 0.44 –0.02 0.17
Loss of pleasure 0.06 –0.10 0.81 0.00
Loss of energy/ 0.02 –0.07 0.76 0.06

tiredness
Slowed activity 0.11 –0.04 0.69 0.09
Excessive self-reproach 0.10 –0.14 0.68 –0.24
Diminished libido 0.02 –0.15 0.68 –0.08
Poor appetite 0.07 –0.17 0.67 –0.15
Diurnal variation 0.21 –0.16 0.61 –0.22

(mood worse
mornings)

Suicidal ideation 0.11 0.08 0.59 –0.08
Poor concentration 0.14 0.04 0.58 0.19
Weight loss 0.07 –0.14 0.58 –0.10
Early morning waking 0.30 –0.21 0.55 –0.21
Delusions of guilt 0.01 0.19 0.36 –0.14
Incoherent 0.12 0.14 –0.13 0.66
Speech difficult to 0.08 0.08 0.07 0.63

understand
Inappropriate affect 0.03 0.14 –0.16 0.56
Positive formal 0.20 0.30 –0.10 0.54

thought disorder
Bizarre behavior 0.11 0.35 –0.12 0.53
Blunted affect –0.19 0.12 –0.05 0.49
Deterioration from –0.19 0.44 –0.18 0.49

premorbid level of
functioning

Negative formal –0.17 0.38 –0.01 0.47
thought disorder

Explained variance 7.35 5.69 5.39 3.24
Proportion of total 0.16 0.12 0.12 0.07

variance
Eigenvalue 9.58 6.20 3.92 1.96
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time (Addington and Addington,1991; Eaton et al.,1995;
Malla et al., 1993 a; Rey et al., 1994), even if mild changes
during the illness have also been described (Arndt et al.,
1995; Eaton et al., 1995; Salokangas, 1997). In particular
the two dimensions of positive symptoms, psychoticism
and disorganization tend to be less stable when com-
pared to negative symptoms (Arndt et al.,1995).We have
used the OPCRIT checklist while most studies used dif-
ferent instruments; this was necessary to cover a wide
psychopathology area. Thus, although the symptom
structures has been described as dependent from the in-
strument used (Silver et al., 1993), most items are the
same across instruments and the only other study using
the OPCRIT checklist on schizophrenia identified the
three classical factors (Cardno et al., 1996).

In conclusion, major psychoses symptomatology
proved to be composed of four factors, namely excite-
ment, depressive, delusion and disorganization symp-
toms. These factors allow the identification of homo-
geneous subpopulations of subjects.
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