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Abstract

The initial prodromal symptoms in schizophrenia were
studied in 100 DSM-diagnosed patients and 100 con-
trols. The median number of symptoms in the patients
and the controls was 8 (range 2-13) and 0 (range 0-5),
respectively. Patients developed symptoms indicating
social, occupational, and affective dysfunction,
whereas the controls' symptoms included magical con-
tent and disturbance in mood. There were significant
differences in the frequency of several symptoms
appearing in the subtypes. Initial prodromal symp-
toms were classified into negative, positive-prepsy-
chotic, and positive-disorganization categories.
Patients with the disorganized subtype were more
likely to have had negative symptoms in the prodro-
mal state, and patients with the paranoid subtype were
more likely to have had positive symptoms in the pro-
dromal state. Observation of the course of symptoms
from the prodromal to the psychotic state revealed
that 58 percent of the symptoms showed increased
intensity, 21 percent remained unchanged, 5 percent
decreased, 3 percent evolved into other affective diffi-
culties, 9 percent progressed into delusions, 1 percent
progressed into hallucinations, and 3 percent disap-
peared. The Global Assessment of Functioning Scale
showed that functioning is differentially affected
among the subtypes even in the prodromal phase.
These findings provide a better understanding of the
initial prodromal state of schizophrenia, the signs and
symptoms that best define it, and their prognostic sig-
nificance.
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areas of functioning and may continue for weeks to years
without prominent psychotic symptoms (Keith and
Matthews 1991; Malla and Norman 1994; Lipton and
Cancro 1995). The study of the emerging symptoms and
their course during the prodromal phase of the schizophre-
nia disorders is of interest because (1) there is a temporal
and possibly nosological association between the prodro-
mal phase and the full psychotic state (Herz 1985) that
needs to be further investigated and clarified for possible
clinical use in early intervention; (2) knowledge of the
presence and duration of specific prodromal symptoms
might contribute to a better understanding of the etiology,
psychopathology, and prognosis of schizophrenia; and (3)
the variability and multidimensionality of the clinical phe-
nomenology of the prodromal phase might help to clarify
issues regarding the heterogeneity of schizophrenia, to
which the subtypes of the disease and the predominance of
the positive or negative syndromes could be related.

The following problem areas, however, have been
identified in describing the initial prodromal symptoms of
any psychotic disorder: (1) the concept of the prodrome is
retrospective and cannot be defined prospectively, and,
when it occurs, it does not predict onset of psychosis with
certainty (Eaton et al. 1995; Yung and McGorry 1996); (2)
the base rates of the symptoms defined as prodromal in
subjects of the same age with no disorder are unknown
(Yung et al. 1996); (3) several prodromal symptoms can-
not be reliably measured and are too nonspecific (Keith
and Matthews 1991); and (4) it is not always possible to
differentiate between a prodromal symptom and the true
onset of psychosis (Keshavan and Schooler 1992).

There are several studies focusing on prodromal
symptoms appearing before a relapse of psychosis (Herz
and Melville 1980; Herz et al. 1982; Heinrichs and Car-
penter 1985; Subotnik and Nuechterlein 1988; Malla and
Norman 1994). However, little research has been con-

The prodromal period of schizophrenia, temporally related
to the onset of psychosis, is characterized by the presence
of a heterogeneous group of behaviors involving several
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ducted into the initial prodromal symptomatology—that
is, the prodromal symptoms of the first schizophrenic
episode. The symptoms of this phase of the disease—in
which various factors, such as chronicity, long-term med-
ication, and institutionalization, are not involved—may
differ from the prodromal symptoms of relapse.

Hafner et al. (1992, 1993) reported on the early symp-
tomatology of schizophrenia and observed that in the vast
majority of cases the disease started solely with negative
symptoms. Subsequently, symptoms accumulated expo-
nentially, with positive symptoms appearing later in the
disease. A limitation of the study is that the transition from
the prodromal to the frank psychotic phase is not evident.
Huber et al. (1980) followed for 6 years patients who had
been hospitalized for schizophrenia some years earlier
and, in comparing patients in the prodromal state to those
same patients at relapse, concluded that phenomenologi-
cally the initial prodromes are, to a great extent, identical
to the pure residues. The study contributes to the under-
standing of the clinical phenomenology and the course of
schizophrenia, but the long time interval of 8 to 28 years
between the initial hospital admission and the initiation of
the study raises questions about the accuracy of the
description of the initial prodromal symptoms.

The symptoms most commonly said to precede a first
psychotic episode are reduced concentration and attention,
reduced drive and motivation, anergia, depressive mood,
sleep disturbance, anxiety, social withdrawal, suspicious-
ness, deterioration in role functioning, and irritability
(Yung et al. 1996; Yung and McGorry 1996). These symp-
toms are characterized by their lack of specificity. Another
group of prodromal features is closer to the psychotic state
and includes cenesthetic symptoms (Huber et al. 1980),
obsessional perseveration of thought and intrusion of
thought (Gross and Huber 1985; Gross 1989), magical
ideation (Chapman and Chapman 1987), increased acuity
(De Lisi et al. 1986), and perceptual aberration that pri-
marily manifests itself as distortion in the perception of
one's own body and of other objects (De Lisi et al. 1986;
Chapman and Chapman 1987).

A number of studies have emphasized the subjective
experiences of the patients' reports of initial prodromes.
Conrad (1958) described in detail the onset of schizophre-
nia in 117 patients. During the initial period he found a
longstanding elevation of tension that was experienced as
an unavoidable future event coming to the present. Also,
he observed in preschizophrenia subjects a feeling of
being put in an unknown test situation, which might indi-
cate the future theme of delusion. Gross and Huber (1985)
reported on subjective cognitive thought disorders, the
most common of which was disturbance of concentration.
Also, Cutting and Dunne (1986) reported that there were
early qualitative changes in visual perception, particularly

affecting the way colors, people, space, and facial expres-
sion were viewed, and a sense of indefinable strangeness.

DSM-II1 (American Psychiatric Association 1980)
and DSM-IH-R (American Psychiatric Association 1987)
provided a list of symptoms, mainly observable behavioral
changes, that appear in the prodromal phase of schizophre-
nia. Two or more of the listed symptoms were necessary to
establish the presence of the schizophrenia prodromal
period. However, criticism has been raised related to the
lack of specificity of these symptoms and to the omission
from the list of several other features observed before the
official onset of the schizophrenia disorder (McGorry et
al. 1995; Yung et al. 1996). Because of these concerns, the
list of prodromal symptoms was dropped from DSM-IV
(American Psychiatric Association 1994), in spite of the
well-recognized value in identifying the prodromal phase
of schizophrenia.

First episode psychotic patients were investigated in
a study of the prodromal symptoms listed in DSM-III, and
it was found that the levels of reliability in the diagnosis of
the symptoms were generally acceptable (Jackson et al.
1994). In another study of 313 first episode psychotic
patients, it was found that the frequency of DSM-III-R
schizophrenia prodromal symptoms was significantly
higher in schizophrenia than in other psychotic disorders.
Individual prodromal symptoms, however, were relatively
poor at distinguishing between diagnoses, and they cannot
be considered as pathognomonic of schizophrenia.
According to this study, the most frequently reported pro-
dromal symptom for schizophrenia was social isolation or
withdrawal (Jackson et al. 1995).

In a community survey of 657 Australian high school
students based on questionnaires administered to the
youngsters on a computer, 50 percent of them reported the
presence of two or more prodromal symptoms (McGorry
et al. 1995). However, because of methodological weak-
nesses, these findings should be interpreted with caution.
In two recent reports, initial prodromal symptoms of
schizophrenia have been explored. McGorry et al. (2000)
studied 61 schizophrenia patients and found that predic-
tion of schizophrenia was likely when from the list of
DSM-III—R prodromal symptoms the individual exhibited
either marked impairment in role functioning or odd-
bizarre behavior/magical thinking in conjunction with
socially isolative behavior/withdrawal. M0ller and Husby
(2000) studied 19 first episode patients and observed that,
during the initial prodromal phase, the three most frequent
experiential dimensions were disturbances of perception
of self, withdrawal from the external world, and extreme
preoccupation by overvalued ideas. The most common
behavioral dimensions were quitting studies or jobs, major
shift of interest, marked social passivity/withdrawal/isola-
tion, and marked change in appearance or behavior.
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Focusing on the onset of the first episode of schizo-
phrenia, the present study investigates (1) the constellation
of symptoms appearing during the initial prodromal phase
of the schizophrenia subtypes and the existing quantitative
and qualitative differences in the symptomatology
between patients and control subjects from the general
population; (2) the frequency and diagnostic power of
each symptom; (3) the course of symptoms from the initial
prodromal phase into the psychotic state; and (4) the rela-
tionship between the symptomatology of the initial pro-
dromal state and the symptomatology of the psychotic
state.

Methods

Subjects and Procedure. Subjects in this study consisted
of 100 patients (64 of them male) hospitalized for schizo-
phrenia in the Department of Psychiatry of the University
of Patras Medical School, Patras, Greece, from December
1992 through May 1997. Patras is located in southwestern
Greece and is the center of a larger administrative area of
approximately 1 million people. The Department of
Psychiatry is the only inpatient service in the area and
admits acute cases for a 3-month maximum hospitaliza-
tion period. Of the 100 patients studied, 50 (37 of them
male) had the paranoid, 26 (13 males) the disorganized,
20 (11 males) the undifferentiated, and 4 (3 males) the
catatonic subtype. The mean age of the patients was 25.6
(standard deviation [SD] = 5.2), with a range from 15 to
39 years. Ninety-one of the patients were unmarried, 5
married, 3 divorced, and 1 separated. In urban areas were
living 63 patients, in semiurban 10, and in rural 27.
Eleven of the patients had completed university educa-
tion, 68 high school education, and 20 elementary school
education; 1 was uneducated. All patients investigated
were in their first psychotic episode or had disease onset
within the preceding 2 years. Specifically, 75 patients
were in their first psychotic episode, 14 had had two
episodes, 8 had had three episodes, and 3 had had four
episodes. In all patients the number of hospital admissions
was the same as the number of psychotic episodes. The
mean length of the index episode (psychotic state) was 2.2
(SD = 0.87) months, with a range from 1 to 5.1 months.
The original diagnosis of schizophrenia according to
DSM-IH-R (American Psychiatric Association 1987) and
DSM-FV (American Psychiatric Association 1994) criteria
was made by staff psychiatrists during the patients' hospi-
tal stay, after assessment of their history, clinical sympto-
matology, and overall behavior.

In addition, all patients underwent two independent
diagnostic interviews with the Structured Clinical Inter-
view for DSA/-///-fl-Patient Edition (Spitzer et al. 1990),

given by two of the authors (P.G. and A.K.). The patients
were interviewed during symptomatically stable periods of
their hospitalization. Supplemental information was
obtained from family members by the same interviewers
(Keshavan and Schooler 1992). In the patient assessment
the initial prodromal symptoms investigated were those
included in DSM-HI-R as well as additional less specific
prodromal symptoms that have been described in the liter-
ature on the prodromal phase of schizophrenia (DeLisi et
al. 1986; Yung et al. 1996; Yung and McGorry 1996). Sub-
sequently, the data of each case were reviewed by the third
project psychiatrist (S.B.), who was unaware of the con-
clusions of the two interviewers. For each case a consen-
sus conference was carried out in which there was agree-
ment by at least two of the authors on the diagnosis of the
schizophrenia subtype, the nature of the initial prodromal
symptoms, and the time of the prodromal phase onset and
its duration. The onset of the prodromal phase was defined
by the appearance of the first noticeable symptom or
symptoms considered to indicate the appearance of the
disease. The onset of the psychotic phase was defined as
the appearance of active phase symptoms (American Psy-
chiatric Association 1994).

The Global Assessment of Functioning (GAP) Scale
(American Psychiatric Association 1987) was used to
describe general functioning at the time of the hospital
admission, as well as retrospectively, for a 1 -month period
with the highest level of functioning during the prodromal
phase. The mean of the two examiners' scores was used in
the study. The mean overall difference between the exam-
iners' scores in the GAF for the psychotic state was 2.0
(SD = 1.3), range 0 to 6, and for the prodromal phase 2.1
(SD= 1.0), range 0 to 4.

All patients included in the study were free of any
neuroleptic medications during the prodromal phase.

In addition, 100 control subjects closely matched with
the patients for age (24.4 [SD = 5.1], range 16 to 34), gen-
der (64 of them were male), residence (urban 63, semiur-
ban 10, rural 27), and educational level (university educa-
tion 12, high school 70, elementary school 18) were
interviewed by two of the authors (P.G. and A.K.) for the
presence of any of the prodromal symptoms investigated
in the patients. The data were examined by the third proj-
ect psychiatrist (S.B.) as described for the patients.

Prodromal Symptoms. The prodromal symptoms inves-
tigated were those reported in DSM-HI-R. Also, in keep-
ing with the previous literature, the following additional
symptoms and types of behavior were chosen as repre-
senting less specific initial prodromal symptoms: impair-
ment in concentration, depressive mood, sleep distur-
bance, anxiety, irritability/anger, suspiciousness, quarrels,
aggressiveness, hyperacousia, restlessness, suicidal ideas,
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mood swings, preoccupation, somatic/cenesthetic symp-
toms, lack of appetite, and compulsive behavior.

We have classified the DSM-HI-R prodromal symp-
toms into categories of negative, positive-prepsychotic,
and positive-disorganization symptoms, similar to the
three dimensions described for the symptomatology of
schizophrenia (Andreasen and Olsen 1982; Bilder et al.
1985; Liddle 1987a, 1987*; Arndt et al. 1991; McGlashan
and Fenton 1992; Hafner et al. 1993; American Psychiatric
Association 1994; Liddle et al. 1994; Andreasen et al.
1995; Arndt et al. 1995; McGorry et al. 1995). To those
have been added suspiciousness and impairment in con-
centration, classified with the positive and negative symp-
toms, respectively. The latter was classified with the nega-
tive symptoms because it correlates more strongly with the
negative factor (Andreasen et al. 1995). Table 1 lists the
categories of prodromal symptoms studied.

Statistical Analyses. Data were analyzed with the FAS-
TAT for the Macintosh, Version 2 (Systat, Inc., Evanston,
IL). For numerical data the 2-tailed t test was applied.
Differences in the GAF score between two groups (pro-
dromal and psychotic phase) were compared by paired t
test. Differences in the frequency of symptoms between
groups were compared by unpaired / test. For determining
the diagnostic power of the symptoms, the sensitivity (the
proportion of patients who had the particular symptom),
specificity (the proportion of patients who did not have
the particular symptom), positive predictive value (the
possibility that a patient with a particular symptom will
develop the disease), and negative predictive value (the
possibility that a patient without a particular symptom
will not develop the disease) were estimated. One-way
analysis of variance (ANOVA), with Tukey's post hoc
tests, was applied to analyze the differences in the number

of prodromal symptoms among the subtypes observed in
the patients, as well as in the GAF score among the sub-
types in the prodromal or the psychotic phase. ANOVA
with repeated measures with two grouping factors was
used to compare the GAF score of the subtypes between
the prodromal phase and the psychotic state. The Kruskal-
Wallis H nonparametric equivalent to one-way ANOVA,
with Mann-Whitney U comparisons, was applied to com-
pare the frequencies of prodromal symptoms among the
subtypes (Statistical Package for the Social Sciences for
Windows, version 10). To test reliability among the three
diagnosticians, the unweighted K for three raters was used
(Bartko and Carpenter 1976). Because of the small num-
ber of cases with the catatonic subtype studied, the nature,
frequencies, and course of symptoms are reported but
with the exception of the GAF scores no other statistical
analyses were made for this subtype.

Results

Interrater Agreement. The unweighted K for interrater
agreement among the three diagnosticians was highly sig-
nificant for the identification of the schizophrenia sub-
types (K = 0.99, z = 13.227, p < 0.0001). Among the three
diagnosticians, there was complete agreement in 24 of the
39 prodromal symptoms, one discordance in 11 of the
symptoms (K = 0.98, z = 8.219, p < 0.0001), two discor-
dances in 3 of the symptoms (K = 0.97, z = 6.624, p <
0.0001), and three discordances in 1 of the symptoms (K =
0.84, z = 1.367, p = 0.087). Regarding the length of the
prodromal phase, there was agreement among the three
diagnosticians for the month of the prodromal phase onset
in 92 patients, for 6 patients there was disagreement of 1
month (one diagnostician), and for 2 patients there was

Table 1. Prodromal symptoms of schizophrenia subtypes characterized as negative, positive-prepsy-
chotic, and positive-disorganization

Negative symptoms Positive-prepsychotic Positive-disorganization

Marked isolation

Marked withdrawal

Marked impairment in role functioning

Marked impairment in personal
hygiene and grooming

Blunted affect

Flat affect

Poverty of speech

Marked lack of initiative, interests, or energy

Impairment in concentration

Odd beliefs/magical thinking

Suspiciousness

Belief in clairvoyance

Telepathy

Sixth sense

Belief that others can feel one's feelings

Overvalued ideas

Ideas of reference

Unusual perceptual experiences/
perceptual aberration/body
image aberration

Marked peculiar behavior

Inappropriate affect

Digressive speech

Vague speech

Overelaborate speech

Circumstantial speech

Poverty of content of speech
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disagreement of 2 months (one diagnostician). For the
onset of the psychotic phase there was agreement among
the three diagnosticians in 97 cases; for 3 patients there
was disagreement of 1, 1.5, and 2 months by one of the
diagnosticians. Among the three diagnosticians there was
agreement in all 76 control subjects in which no prodro-
mal symptoms were identified. Of the 46 symptoms found
in 24 subjects, there was disagreement by one of the diag-
nosticians in 6 symptoms.

Frequency of Prodromal Symptoms in Patients and
Controls. In the 100 patients studied, the median number
of initial prodromal symptoms was 8, with a range from 2
to 13. Of the 100 control subjects, 24 had one or more of
the prodromal symptoms identified in the patients: 1 con-
trol had five symptoms, 1 had four symptoms, 5 had three
symptoms, 14 had two symptoms, and 3 had one symp-
tom. The median number of symptoms in the control sub-
jects was 0. The difference between patients and controls
was significant (U = 67.5, p < 0.0001). The symptoms
most commonly recorded in the control subjects were odd
beliefs/magical thinking, belief in clairvoyance, and
depressive mood (in five individuals each). These symp-
toms were followed by impairment in concentration,
telepathy, sixth sense, and anxiety, which were found in
four subjects; suspiciousness, found in three subjects;
marked isolation, marked impairment in role functioning,
ideas of reference, irritability/anger, sleep disturbance,
and lack of appetite, each found in two individuals; and
poverty of speech, marked lack of initiative, interests, or
energy, overvalued ideas, marked peculiar behavior,
overelaborate speech, circumstantial speech, suicidal
ideas, restlessness, and quarrels, each found in one indi-
vidual.

Individual Symptoms in Subtypes. Table 2 lists the ini-
tial prodromal symptoms of paranoid, disorganized, and
undifferentiated subtypes, with a frequency greater than
or equal to 10 percent in any of the subtypes. The two
most common symptoms in the paranoid subtype were
marked isolation and suspiciousness; in the disorganized
subtype, marked impairment in role functioning and
marked lack of initiative, interests, or energy; and in the
undifferentiated subtype, marked impairment in role func-
tioning and blunted affect. The frequency of these symp-
toms ranged from 64 percent to 92 percent. Among the
four patients with the catatonic subtype studied, all of
them in the prodromal phase manifested impairment in
role functioning; three showed marked isolation, irritabil-
ity/anger, blunted affect, and marked impairment in per-
sonal hygiene and grooming; and two had quarrels,
marked withdrawal, marked lack of initiative, interests, or
energy, and sleep disturbance. Thirteen other symptoms

were recorded only once in the group of catatonic
patients.

The statistical differences among the initial prodromal
symptoms of the three most common schizophrenia sub-
types are listed in table 2. The symptoms that better differ-
entiated the paranoid from the disorganized and the undif-
ferentiated subtypes were suspiciousness (more common
in the paranoid subtype) and marked impairment in role
functioning, marked lack of initiative, interests, or energy,
blunted affect, and poverty of content of speech (all more
common in the disorganized and undifferentiated sub-
types). The disorganized and the undifferentiated subtypes
exhibited greater similarity in the symptomatology of the
prodromal phase. Symptoms that showed the greatest dif-
ferences between these subtypes were impairment in con-
centration, aggressiveness, and marked impairment in per-
sonal hygiene and grooming (all more common in the
disorganized subtype) and digressive speech (more com-
mon in the undifferentiated subtype).

Diagnostic Power of Initial Prodromal Symptoms. The
sensitivity, specificity, positive predictive value, and nega-
tive predictive value of the 10 most common initial pro-
dromal symptoms for each of the three most common
schizophrenia subtypes are listed in table 3. Prodromal
symptoms with a sensitivity of 0.90 or greater were
marked isolation for the paranoid subtype, and marked
impairment in role functioning and marked lack of initia-
tive, interests, or energy for the disorganized subtype.
Blunted affect and marked impairment in role functioning
had the greatest sensitivity (0.80) for the undifferentiated
subtype. Symptoms with a specificity of 0.90 or greater
were suspiciousness and odd beliefs/magical thinking for
the paranoid subtype, and poverty of content of speech,
and marked impairment in personal hygiene and groom-
ing for the disorganized subtype. For the undifferentiated
subtype, the greatest specificity was shown by sleep dis-
turbance (0.82) and poverty of content of speech (0.81).
Initial prodromal symptoms with the greatest positive pre-
dictive value were suspiciousness for the paranoid sub-
type, poverty of content of speech for the disorganized
subtype, and blunted affect for the undifferentiated sub-
type. Several initial prodromal symptoms displayed a high
negative predictive value, particularly for the disorganized
and the undifferentiated subtype.

Negative and Positive Initial Prodromal Symptoms.
The relative frequency of the negative and positive initial
prodromal symptoms varied significantly among the sub-
types, whereas the less specific symptoms constituted
approximately one-third of the total number of symptoms
in each subtype. In the paranoid, the disorganized, the
undifferentiated, and the catatonic subtypes, the mean
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Table 3. Sensitivity, specificity, positive
predictive value, and negative predictive value of
the 10 most frequent prodromal symptoms for
different schizophrenia subtypes

Symptom

Marked isolation

Paranoid
Disorganized
Undifferentiated

Sn

0.92
0.30
0.60

Sp

0.54
0.33
0.28

Marked impairment in role functioning
Paranoid
Disorganized
Undifferentiated

PreoccuDationI 1 X^ * ^ \f \S %0t m^ %*• »• ^ ^ • •

Paranoid
Disorganized
Undifferentiated

Marked lack of initiative,

Paranoid
Disorganized
Undifferentiated

Irritability/anger

Paranoid
Disorganized
Undifferentiated

Blunted affect

Paranoid
Disorganized
Undifferentiated

Poverty of speech

Paranoid
Disorganized
Undifferentiated

0.30
0.92
0.80

0.32
0.61
0.55

interests,

0.12
0.92
0.65

0.48
0.23
0.45

0.02
0.65
0.80

0.24
0.62
0.35

Impairment in concentration
Paranoid
Disorganized
Undifferentiated

Marked withdrawal

Paranoid
Disorganized
Undifferentiated

0.14
0.73
0.35

0.12
0.69
0.40

Unusual perceptual experiences/

0.12
0.53
0.46

0.44
0.63
0.58

PPV

0.67
0.12
0.17

0.25
0.41
0.27

0.36
0.36
0.25

or energy

0.22
0.72
0.60

0.64
0.51
0.58

0.30
0.73
0.74

0.52
0.73
0.64

0.48
0.81
0.68

0.44
0.78
0.67

0.13
0.53
0.29

0.57
0.14
0.21

0.03
0.46
0.43

0.33
0.44
0.19

0.21
0.58
0.21

0.18
0.52
0.24

perceptual aberration/body image aberration

Paranoid
Disorganized
Undifferentiated

0.28
0.30
0.60

0.58
0.63
0.71

0.40
0.23
0.34

NPV

0.87
0.63
0.74

0.14
0.95
0.90

0.39
0.82
0.84

0.20
0.96
0.87

0.55
0.65
0.81

0.22
0.96
0.94

0.41
0.84
0.79

0.64
0.90
0.80

0.33
0.87
0.82

0.45
0.72
0.87

Symptom

Idea^ nf rpfprpnpp
1 vWGLO ^/l 1 Wlwl 5̂1 I w

Paranoid
Disorganized

Undifferentiated
Suspiciousness

Paranoid
Disorganized
Undifferentiated

Anxiety

Paranoid
Disorganized
Undifferentiated

Quarrels

Paranoid
Disorganized
Undifferentiated

Sleep disturbance

Paranoid
Disorganized
Undifferentiated

Sn

0.50
0.08
A OC
0.35

0.64
0.00
0.05

0.22
0.30
0.60

0.32
0.08
0.15

0.10
0.27
0.35

Poverty of content of speech

Paranoid
Disorganized
Undifferentiated

Aggressiveness

Paranoid
Disorganized
Undifferentiated

0.00
0.58
0.25

0.16
0.35
0.05

Odd beliefs/magical thinking

Paranoid
Disorganized
Undifferentiated

0.28
0.00
0.15

Marked impairment in personal
hygiene and grooming

Paranoid
Disorganized
Undifferentiated

0.08
0.35
0.05

Note.—NPV = negative predictive value
value; Sn = sensitivity; Sp == specificity.

Sp

0.82
0.65
ft CC
0.66

0.96
0.54
0.58

0.58
0.67
0.75

0.86
0.71
0.75

0.68
0.81
0.82

0.60
0.93
0.81

0.80
0.86
0.77

0.92
0.64
0.81

0.07
0.90
0.80

;PPV =

PPV

0.74
0.05
A on
0.20

0.94
0.00
0.03

0.34
0.25
0.38

0.69
0.09
0.13

0.24
0.33
0.33

0.00
0.75
0.25

0.42
0.47
0.05

0.78
0.00
0.17

0.24
0.53
0.06

NPV

0.62
0.63
ft Oft
0.80

0.73
0.60
0.71

0.43
0.73
0.88

0.55
0.67
0.77

0.43
0.76
0.83

0.38
0.86
0.81

0.48
0.80
0.76

0.56
0.39
0.79

0.45
0.81
0.77

positive predictive
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number of negative symptoms per patient was 2.0 (SD =
1.2), 5.4 (SD = 1.2), 4.0 (SD = 1.3), and 4.3 (SD = 1.3),
respectively; of positive symptoms, 2.1 (SD = 1.0) (2.0
[SD =1.1] prepsychotic, 0.1 [SD = 0.4] disorganization),
1.2 (SD = 0.9) (0.4 [SD = 0.6] prepsychotic, 0.9 [SD =
0.8] disorganization), 2.0 (SD = 1.1) (1.2 [SD = 0.9]
prepsychotic, 0.8 [SD = 0.8] disorganization), and 1.0
(SD = 0.8) (0.8 [SD = 0.9] prepsychotic, 0.3 [SD = 0.5]
disorganization), respectively. A significant difference
between the frequencies of the negative and the positive
symptoms was observed in the disorganized (t = 13.814,
df= 25, p < 0.0001) and the undifferentiated subtype (/ =
5.305, df= 19, p < 0.0001). Although there was no signifi-
cant difference between negative and positive symptoms
in the paranoid subtype, the positive-prepsychotic symp-
toms were significantly more common than the positive-
disorganization symptoms (f = 11.980, df = 49, p <
0.0001). Conversely, in the disorganized subtype the posi-
tive-disorganization symptoms were significantly more
common than the positive-prepsychotic symptoms (t =
2.328, df= 25, p = 0.02). In the undifferentiated subtype,
the positive-prepsychotic symptoms were more common
than the positive-disorganization symptoms, but the dif-
ference was not significant.

One-way ANOVA showed that there was a significant
difference in the frequency of the negative symptoms
across the three most common subtypes (F = 71.58, p <
0.0001). Tukey's post hoc comparisons showed that the
negative symptoms were significantly more common in
the disorganized and undifferentiated subtypes than in the
paranoid subtype (p = 0.001). Also, negative symptoms
were significantly more common in the disorganized sub-
type than in the undifferentiated subtype (p = 0.0008).
One-way ANOVA of all positive symptoms showed that
there was a significant difference across the three most
common subtypes (F = 6.353, p = 0.006). Tukey's post
hoc tests showed that the positive symptoms were more
common in the paranoid and undifferentiated subtypes
than in the disorganized subtype (p = 0.002 and 0.04,
respectively). There was no significant difference between
the paranoid and the undifferentiated subtype. Also, there
was a significant difference across the subtypes in the fre-
quency of the positive-prepsychotic symptoms (F = 24.48,
p < 0.0001). Post hoc comparisons showed that the fre-
quency of the positive-prepsychotic symptoms was signif-
icantly greater in the paranoid subtype than in the disorga-
nized (p = 0.0001) or the undifferentiated (p = 0.007)
subtype; also, it was significantly greater in the undifferen-
tiated than in the disorganized subtype (p = 0.01). A signif-
icant difference across the subtypes was also present in the
frequency of the positive-disorganization symptoms (F =
15.52, p < 0.0001). These symptoms were significantly
more common in the disorganized and undifferentiated

subtypes than in the paranoid subtype (p = 0.001 and 0.01,
respectively).

The frequency of the less specific symptoms in the
paranoid, the disorganized, the undifferentiated, and the
catatonic subtypes was 33 percent, 31 percent, 33 percent,
and 40 percent, respectively.

Duration of Prodromal Phase and Appearance of
Symptoms. The mean duration of the prodromal phase in
the paranoid subtype was 14.6 (SD = 11.8), with a range
from 1 to 48 months; in the disorganized it was 18.2 (SD
= 11.8), range 0.5 to 30 months; in the undifferentiated it
was 12.7 (SD = 10.7), range 0.5 to 36 months; and in the
catatonic it was 13.8 (SD = 7.5), range 6 to 24 months.
One-way ANOVA of the duration of the prodromal phase
across the three most common subtypes did not show a
significant difference among the subtypes.

In the paranoid subtype, initially only one first prodro-
mal symptom appeared in 17 (34%) patients, and a combi-
nation of two first symptoms appeared in 16 (32%), of
three first symptoms in 11 (22%), and of more than three
symptoms in 6 (12%). In the disorganized subtype there
was no patient in which the prodromal phase started with
one symptom, whereas a combination of two, three, or
more than three symptoms appeared in 1 (4%), 4 (15%),
and 21 (81%) patients, respectively. The corresponding
numbers in the undifferentiated subtype were 1 (5%), 0
(0%), 3 (15%), and 16 (80%) patients, respectively.

The prodromal symptom that most often appeared first,
as the only symptom, in the paranoid subtype was marked
isolation, followed by irritability/anger, which was recorded
in nine and three of the patients, respectively. Marked isola-
tion was also the most common first prodromal symptom,
appearing alone or in combination with other symptoms,
among patients with the paranoid subtype. Of the 47
patients with the paranoid subtype, 35 developed this symp-
tom at some time during the prodromal phase. This symp-
tom was followed by irritability/anger (13/24), poverty of
speech (9/12), and ideas of reference (9/25). In the disorga-
nized subtype, the prodromal symptoms that most often
appeared first, although always in combination with other
symptoms, were marked lack of initiative, interests, or
energy (20/25), impairment in concentration (18/20),
marked withdrawal (17/18), and marked impairment in role
functioning (17/25). In the undifferentiated subtype, the
most common first prodromal symptoms were marked
impairment in role functioning (13/16), blunted affect
(13/17), and marked isolation (12/12). In the catatonic sub-
type, the initial prodromal symptom that most often
appeared first, always combined with other symptoms, was
marked impairment in role functioning (4/4).

The mean number of initial prodromal symptoms
found in the paranoid, the disorganized, and the undiffer-
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entiated subtypes was 6.0 (SD = 2.6), 9.6 (SD = 1.8), and
8.9 (SD = 2.0), respectively. One-way ANOVA showed
that the three subtypes differed significantly in the total
number of symptoms that appeared during the prodromal
phase (F = 24.68, p < 0.0001). Tukey's post hoc tests
showed that there was a significantly lower number of
symptoms in the paranoid than in the disorganized or the
undifferentiated subtype (p < 0.0001). The difference
between the disorganized and the undifferentiated sub-
types was not significant.

Course of Prodromal Symptoms. The course of the
recorded symptoms from the prodromal phase to the
development of the psychotic state of the disease in the
paranoid, the disorganized, and the undifferentiated sub-
type is listed in tables 4-6. In the 50 patients with the
paranoid subtype, the intensity increased in 148 symp-
toms, decreased in 17, and remained unchanged in 59, and

11 symptoms disappeared. Also, 46 symptoms developed
into delusions when the patients became psychotic. In the
26 patients with the disorganized subtype, increase was
found in 144 symptoms, decrease in 5, the same intensity
in 59, disappearance in 5, and evolution into another
symptom in 23. Of these 23 symptoms, in 6 patients flat
affect evolved into grossly inappropriate affect, whereas
in 17 patients blunted affect evolved on 12 occasions into
grossly inappropriate affect and in 5 into flat affect. In
addition, 5 symptoms progressed into delusions and 4 into
hallucinations. In the 20 patients with the undifferentiated
subtype, increase was found in 107 symptoms, decrease in
12, no change in 30, disappearance in 8, and progress into
delusions or hallucinations in 14 and 2, respectively. In
the four patients with the catatonic subtype, there was
increase in 20 symptoms, no change in 5, evolution into
another affective difficulty in 2, and progress into delu-
sions or hallucinations in 2 and 1, respectively. The symp-

Table 4. Course of symptoms with a frequency > 10 percent from prodromal to psychotic phase in 50
patients with the paranoid subtype

Intensity of Symptoms

Symptom Increase Stay same Decrease Disappear Delusions

Marked isolation
Suspiciousness

Ideas of reference

Irritability/an9er

Quarrels

Preoccupation

Marked impairment in role
functioning

Odd beliefs/magical thinking

Unusual perceptual experiences/
perceptual aberration/
body image aberration

Poverty of speech

Anxiety

Aggressiveness

Impairment in concentration

Marked withdrawal

Overvalued ideas

Marked lack of initiative,
interests, or energy

Somatic/cenesthetic symptoms

Sleep disturbance

Restlessness

Depressive mood

26
27

—

21

15

7

14

—

1

2

9

6

4

4

—

3

—

4

4

1

11
5

2

2

1

7

1

2

5

7

1

1

3

2

3

1

1

1

1

2

9

1

1

1

1

1

2

1

23

12
2
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Table 5. Course of symptoms with a frequency > 10 percent from prodromal to psychotic phase in 26
patients with the disorganized subtype

Intensity of Symptoms

Symptom
Evolve/ Delusions/

Increase Stay same Decrease disappear hallucinations

Marked impairment in
role functioning

Marked lack of initiative,
interests, or energy

Impairment in concentration

Marked withdrawal

Blunted affect

Poverty of speech

Preoccupation

Poverty of content of speech

Marked impairment in personal
hygiene and grooming

Aggressiveness

Marked isolation

Unusual perceptual experiences/
perceptual aberration/body
image aberration

Anxiety

Sleep disturbance

Flat affect

Restlessness

Depressive mood

Irritability/anger

Somatic/cenesthetic symptoms

Marked peculiar behavior

Compulsiveness

Suicidal ideas

Mood swings

22

20

13

14

—

5

9

5

9

9

7
—

5

6

—

5

—

5

—

5

1

3

1

2

4

6

2

11

7

9

1

2

3

1

1

3

1

2

1

171

4/1

6 2

3

1/3

1 In 12 cases replaced by grossly inappropriate affect and in 5 by flat affect.
2 Replaced by inappropriate affect.

torn that evolved was blunted affect; it was replaced by
inappropriate affect in one patient and by flat affect in the
other. Specifically, in the total sample of the 100 patients
studied, ideas of reference observed in 34 patients during
the prodromal phase evolved into delusions of reference
in 32 of them during the psychotic phase. Of the 18
patients with odd beliefs/magical thinking during the pro-
dromal phase, 7 developed delusions of magical influ-
ence, 7 bizarre delusions, 1 delusions of control, and 1
delusions of both magical influence and thought with-
drawal during the psychotic state. Of the 35 patients with
prodromal unusual perceptual experiences, 2 developed

auditory hallucinations and 13 developed delusions (6
bizarre, 6 of body image change, and 1 of control). Of the
15 patients with initial prodromal somatic/cenesthetic
symptoms, 6 developed cenesthetic hallucinations, 3 delu-
sions of body image change, and 1 delusions of control.
Of the nine patients with overvalued ideas in the prodro-
mal phase, six developed delusions, all of which were
grandiose. Of the four patients with belief in clairvoyance,
one developed bizarre delusions and one delusions of con-
trol. The initial prodromal symptom "others can feel my
feelings" observed in one patient evolved into delusions
of control during the psychotic phase.
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Table 6. Course of symptoms with a frequency > 10 percent from prodromal to psychotic phase in 20
patients with the undifferentiated subtype

Symptom

Intensity of Symptoms
Delusions/

Increase Stay same Decrease Disappear hallucinations

Marked impairment in
role functioning

Blunted affect

Marked lack of initiative,
interests, or energy

Marked isolation

Unusual perceptual experiences/
perceptual aberration/body
image aberration

Anxiety

Preoccupation

Irritability/anger

Marked withdrawal

Poverty of speech

Ideas of reference

Impairment in concentration

Sleep disturbance

Vague speech

Poverty of content of speech

Restlessness

Digressive speech

Mood swings

Odd beliefs/magical thinking

Depressive mood

Quarrels

Marked peculiar behavior

Somatic/cenesthetic symptoms

15

9

12

11
—

7

8

8

6

1

—

7

7

1

2

5

2

1

—

—

3

2
—

1

7

1

1

3

4

3

—

2

1

—

—

—

3

3

—

1

—

—

—

—

—
—

1

1

5

1

1

3

4/0

7/0

3/0

0/2

GAF Score. In the patients with the paranoid, the disor-
ganized, the undifferentiated, and the catatonic subtypes,
the mean GAF score at the time of examination, during
the psychotic state, was 40.4 (SD = 9.5), 29.4 (SD = 7.6),
35.7 (SD = 6.2), and 16.3 (SD = 4.3), respectively. One-
way ANOVA with Tukey's post hoc tests showed a signif-
icant difference in the GAF score among the subtypes (F
= 17.735, p < 0.0001). The difference was significant
between paranoid and disorganized (p < 0.0001), paranoid
and catatonic (p < 0.0001), undifferentiated and catatonic
(p < 0.0001), and disorganized and catatonic (p = 0.021).
The difference just failed to reach the level of significance
between the disorganized and undifferentiated subtypes (p
= 0.06).

The mean retrospective GAF score in the same
patients for the 1-month period with the highest level of
functioning during the prodromal phase was 56.9 (SD =
8.9), 46.3 (SD = 8.4), 51.8 (SD = 8.4), and 28.3 (SD =
5.4), respectively. The difference among the subtypes was
significant (F = 19.402, p < 0.0001). Post hoc tests showed
a significant difference between the paranoid and disorga-
nized subtypes (p < 0.0001), the paranoid and catatonic
subtypes (p < 0.0001), the undifferentiated and catatonic
subtypes (p < 0.0001), and the disorganized and catatonic
subtypes (p = 0.001).

ANOVA with repeated measures, with two grouping
factors applied to the GAF scores, obtained in the four
schizophrenia subtypes, showed a significant difference
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between the prodromal phase and the psychotic state of
the disease (F = 15.784, p < 0.0001). Paired t tests showed
a significant difference between the GAF scores of the
prodromal and the psychotic phase in the paranoid (t =
19.297, df= 49, p < 0.0001), the disorganized (t = 10.491,
df= 25, p < 0.0001), the undifferentiated (r = 16.455, df=
19, p < 0.0001), and the catatonic subtypes (/ = 14.697, df
= 3,p = 0.001).

Psychotic and Other Symptoms of Index Episode.
During the index episode (active phase) of the 100
patients, 97 experienced at least one delusion, organized
or fragmentary. The median number of delusions was two,
with a range from one to six. Also, 62 of the patients had
hallucinations: 51 had only auditory, 4 had only visual,
and 7 had both auditory and visual. Disorganized speech
was observed in 36 patients, significantly disorganized or
catatonic behavior in 50 patients, and negative symptoms
in all patients. The mean number of negative symptoms
was 3.4 (SD = 1.6), with a range from 1 to 8.

Discussion

This study investigates the initial prodromal phase of
schizophrenia, with particular emphasis on the subtypes as
well as the positive and negative dimensions of the initial
prodromal symptoms. Clearly, schizophrenia patients dur-
ing the prodromal phase were different from control sub-
jects derived from the general population. The patients had
a significantly greater number of prodromal symptoms
than did the controls. Actually, the frequency of the pro-
dromal symptoms in the patients was 14-fold greater than
in the controls. Also, patients and control subjects differed
in the nature of the most common symptoms. In the
patients, marked isolation, marked impairment in role
functioning, preoccupation, marked lack of initiative,
interests, or energy, irritability/anger, and blunted affect
were the most common symptoms. In the control subjects,
the most frequently recorded symptoms were odd
beliefs/magical thinking, belief in clairvoyance, depres-
sive mood, impairment in concentration, telepathy, sixth
sense, and anxiety. Thus, it appears that schizophrenia
patients during the initial prodromal phase tended to
develop symptoms indicating social, occupational, and
affective dysfunction, whereas in the control subjects,
symptoms involving magical content and disturbance in
mood predominated. These observations appear to be of
clinical importance because they may lead to the develop-
ment of quantitative and qualitative criteria that could
identify schizophrenia patients before the development of
florid psychosis. Future studies with a combined behav-
ioral-phenomenological and subjective-experiential

approach may provide an even more refined approach to
early diagnosis of schizophrenia.

In the paranoid subtype, 20 prodromal symptoms
were identified with a frequency of 10 percent or greater.
The most common symptom was marked isolation,
appearing in 92 percent of the patients; it was followed by
suspiciousness and ideas of reference in 64 percent and 50
percent of the patients, respectively. On the other hand, the
specificity was high for suspiciousness (0.96) and odd
beliefs/magical thinking (0.92). However, odd
beliefs/magical thinking had a low sensitivity, and, there-
fore, its diagnostic usefulness is limited. Suspiciousness,
when present, has a significant diagnostic power, because
this symptom has a high specificity, high positive predic-
tive value, and high negative predictive value. Also,
marked isolation appears to be a useful prodromal symp-
tom for early diagnosis because it combines high sensitiv-
ity with helpful, for diagnostic purposes, values of speci-
ficity, positive predictive value, and negative predictive
value.

The disorganized subtype had 23 initial prodromal
symptoms with a frequency greater than 10 percent. Both
marked impairment in role functioning and marked lack of
initiative, interests, or energy were recorded with a fre-
quency of 92 percent among the patients who developed
this subtype. Impairment in concentration and marked
withdrawal followed with a frequency of 73 percent and
69 percent, respectively. However, marked lack of initia-
tive, interests, or energy appears to have a better prognos-
tic value than marked impairment in role functioning
because it has a greater specificity, positive predictive
value, and negative predictive value. Nonetheless, the pro-
dromal symptoms with the greater specificity for the disor-
ganized subtype were poverty of content of speech and
marked impairment in personal hygiene and grooming.

In patients who later developed the undifferentiated
subtype, 23 initial prodromal symptoms were observed
with a frequency of 10 percent or greater. The most com-
mon symptoms were marked impairment in role function-
ing and blunted affect, both appearing with a frequency of
80 percent, followed by marked lack of initiative, inter-
ests, or energy. However, blunted affect seems to have a
greater diagnostic value than marked impairment in role
functioning because it had a greater specificity, positive
predictive value, and negative predictive value. The pro-
dromal symptoms with the greater specificity for the
undifferentiated subtype were sleep disturbance, poverty
of content of speech, and odd beliefs/magical thinking,
which symptoms, however, had a low sensitivity.

It is noteworthy that during the initial prodromal
phase, similar to the psychotic state (American Psychiatric
Association 1994), the negative symptoms were more com-
mon in the disorganized and the undifferentiated subtypes
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than in the paranoid subtype. On the contrary, the fre-
quency of the positive symptoms was greater in the para-
noid than in the disorganized and the undifferentiated sub-
types. This finding indicates that the development of a
subtype is already programmed from the prodromal phase
of the psychosis. Additional support for this concept is pro-
vided by the observations that (1) the frequency of the vari-
ous initial prodromal symptoms differs significantly among
the three most common subtypes; and (2) the total number
of the initial prodromal symptoms as well as the combina-
tions of the first prodromal symptoms differs significantly
between the paranoid subtype on the one hand and the dis-
organized and undifferentiated subtypes on the other.

Certain initial prodromal symptoms frequently devel-
oped to related delusions when the patients became psy-
chotic. The fact that in these patients the specific delusions
substituted for the particular prodromal symptoms is indi-
cated by the observation mat in all cases in which these
delusions developed in the psychotic state, the correspond-
ing prodromal symptoms disappeared. Similarly, earlier
reports proposed that nearly all single cognitive and cenes-
thetic symptoms appearing earlier in the disease evolve
into hallucinations and delusions (Huber 1966; Gross
1989).

It is of interest that the GAF score of the prodromal
phase was already reduced in the subtypes in a degree par-
allel to that of the psychotic state. Thus, the order of the
subtypes, from the lowest to the highest GAF score, in
both the prodromal and the psychotic phase, was cata-
tonic, disorganized, undifferentiated, and paranoid. In the
three most common subtypes, the decrease of the GAF
score from the prodromal phase to the psychotic state was
unexpectedly stable, ranging between 16.1 and 16.9.
These findings indicate that the functioning of the patients
in the subtypes differs even when the patients are still in
the prodromal phase.

A limitation of the present study is the difficulties
inherent in obtaining retrospective data from patients (dis-
tortion or incomplete reporting because of cognitive dete-
rioration) and family members (emphasis on negative
symptoms). To minimize the introduction of possible
errors into the results, we took a number of precautions:
(1) assessment was based on personal interviews and not
on medical chart information or questionnaires; (2) only
patients with a recent onset of the disease were studied,
and 75 percent of them were in their first psychotic
episode; (3) patients and family members were inter-
viewed by two independent interviewers, and the data
were reviewed by the third author, who was unaware of
the conclusions of the interviewers; and (4) the K statistics
for interrater agreement were applied on the results, and
highly significant agreement among the reviewers was
observed.

Although transition from one subtype to another may
occur (Fenton and McGlashan 1991), it appears that the
subtypes are more distinct than is frequently thought. In
addition to previous reports from our group indicating dif-
ferences in the age at onset among the subtypes (Beratis et
al. 1994) and gender differences in the frequency of the
schizophrenia subtypes (Beratis et al. 1997), the findings
of this study extend the differences in the clinical phenom-
enology of the subtypes into the prodromal phase of the
disease.

The type and the constellation of the prodromal symp-
toms provide clues to the schizophrenia subtype that will
develop, in cases where prodromal symptoms evolve into
a psychotic state. Of particular clinical importance is the
observation that the GAF score of the psychotic phase is
related to the GAF score of the prodromal state, regardless
of the subtype. Thus, a reasonable prediction of the
patients' subsequent functioning can be made from the
prodromal phase. Also, the information provided improves
our understanding of the prodromal state of schizophrenia,
the onset of the disease, the signs and symptoms that best
define it, and their prognostic significance. Such system-
atic characterization of the earliest manifestation of schiz-
ophrenia may aid other studies in identifying individuals
at risk for the disease and raises the possibility of develop-
ing a clearer rationale for stage-appropriate treatment.
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