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Abstract The ABC Schizophrenia Study, a large-scale
epidemiological and neurobiological research project
commenced in 1987, initially pursued two aims: (1) to
elucidate the possible causes of the sex difference in age
at first admission for schizophrenia and (2) to analyse
the early course of the disorder from onset until first
contact and its implications for further course and
outcome. First, transnational case-register data (for
Denmark and Germany) were compared, second, a
population-based sample of first-episode cases of
schizophrenia (n = 232) were selected and third, the
results obtained were compared with data from the
WHO Determinants of Outcome Study by using a sys-
tematic methodology. A consistent result was a 3-4
years higher age of onset for women by any definition of
onset, which was not explainable by social variables,
such as differences in the male-female societal roles. A
sensitivity-reducing effect of oestrogen on central D2
receptors was identified as the underlying neurobiolog-
ical mechanism in animal experiments. Applicability to
humans with schizophrenia was established in a con-
trolled clinical study. A comparison of familial and
sporadic cases showed that in cases with a high genetic
load, the sex difference in age of onset disappeared due
to a clearly reduced age of onset in women, whereas in
sporadic cases it increased. To analyse early course
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retrospectively, a semistructured interview, IRAOS, was
developed. The early stages of the disorder were recon-
structed in comparison with age- and sex-matched con-
trols from the same population of origin. The initial
signs consisted mainly of negative and affective symp-
toms, which accumulated exponentially until the first
episode, as did the later emerging positive symptoms.
Social disability appeared 2—4 years before first admis-
sion on average. In early-onset cases, social course and
outcome, studied prospectively over 5 years, was deter-
mined by the level of social development at onset
through social stagnation. In late-onset cases, decline
from initially high social statuses occurred. Socially
negative illness behaviour contributed to the poor social
outcome of young men. Symptomatology and other
proxy variables of the disorder showed stable courses
and no sex differences. Further aspects tested were the
sequence of onset and the influence of substance abuse
on the course of schizophrenia, primary and secondary
negative symptoms, structural models and symptom
clusters from onset until 5 years after first admission.

The objectives of the study

The ABC (Age, Beginning, Course) Schizophrenia Study
was planned in 1985/1986 with the aim of conducting a
12-year research project on topics of the general and
clinical epidemiology of schizophrenia. Its funding by
the German Research Association (Deutsche For-
schungsgemeinschaft) began on January 1 1987 and is
planned to terminate on December 31 1998. The project
was launched to pursue the following objectives:

1. To elucidate the possible causes of the sex difference
in age at first admission for schizophrenia, known
since Kraepelin (1909) and confirmed in 50 of the 53
studies reviewed by Angermeyer and Kiihn (1988)

2. A controlled study of the hidden course of schizo-
phrenia from first contact with the mental health ser-
vices back to true onset, hardly researched at that time.



Based on the results of the initial substudies, further
objectives were included; for example, to continue the
controlled retrospective study of the course of schizo-
phrenia from onset until first admission with a pro-
spective design covering six cross-sections over 5 years
after first admission. Meanwhile, the seventh cross-sec-
tional assessment of the ABC first-episode sample 10
years after first admission is underway.

Gender differences in age at first admission
(a comparative case-register study)

The research design of the project was based on a sys-
tematic methodology. Hypotheses were generated and
tested step by step on the basis of the results achieved by
taking artefacts into account and refuting alternative
explanations (Héfner et al. 1989). The project was
commenced in 1986 with the development of the in-
strument for the retrospective assessment of the onset of
schizophrenia (IRAOS; Héfner et al. 1992) — a semi-
structured interview based on internationally approved
instruments and expert ratings. The IRAOS provides
information on prodromal signs, symptoms, functional
impairment, social disability and the patient’s social
development by means of a time matrix based on an-
choring events from three sources: the patient, his/her
closest relative and case records. A retrospective ap-
proach is necessary in studying the onset and early
course of schizophrenia, because a prospective mode is
impractical due to the low annual incidence rates of
schizophrenia and the predominance of non-specific
symptoms at onset.

The first step of our analyses consisted of a transna-
tional replication of the sex difference in age of first
admission on data from the Danish national and the
Mannheim case register (Héfner et al. 1989). To avoid
diagnostic artefacts the analysis of first-admission age
was based on various diagnostic definitions. The defi-
nitions applied yielded, for both Denmark and
Mannheim, significant differences of 4-5 years in age of
first admission between men and women. Alternative
explanations, such as different periods of latency be-
tween onset and first contact due to a delayed perception
or greater tolerance of the disorder in women — as a
result of milder symptoms or a different social role —
were refuted by showing that the sex difference in age of
first admission also existed between employed and
nonemployed patients and by comparing the initial
symptoms of the psychosis between men and women
(Héafner et al. 1989).

Since the annual first-admission rates obtained on the
Danish data were about 50% lower than the Mannheim
rates, we conducted a validation study together with our
Danish colleagues by studying a representative case-reg-
ister sample of 116 first admissions for a diagnosis of
schizophrenia or related disorder (Loffler et al. 1994). On
the basis of the patients’ case notes provided by the
Danish mental hospitals, symptomatology was assessed
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with the IRAOS and the clinical case-register diagnoses
compared with operational diagnoses computed with the
CATEGO programme (Wing et al. 1994). First, the re-
sults confirmed that we were studying the same syndrome
in both Denmark and Mannheim. They also showed that
Danish psychiatrists were more cautious in giving a di-
agnosis of schizophrenia at first admission, especially to
women. Only 32% of the women and 51% of the men
qualifying for an operational diagnosis of CATEGO 295
had also been assigned a clinical diagnosis of schizo-
phrenia documented in the case register. When the op-
erational diagnosis of schizophrenia was compared
between Denmark and Mannheim, the annual first-ad-
mission rates for schizophrenia turned out to be the same.

The ABC study sample and subsamples

Having thus confirmed the transnational validity of the
sex difference in age of first admission, we tested to what
extent it was determined by an illness-related sex dif-
ference in age of first onset. To accomplish this we had
to move from secondary data to studying age at first
onset directly. For this purpose we studied a population-
based sample of 276 consecutive first admissions in the
years 1987-1989 to the ten mental hospitals serving a
semi-urban, semi-rural German population of about 1.5
million in the cities of Mannheim and Heidelberg and
surrounding regions. The patients had to be 12-59 years
old and qualify for a broad diagnosis of schizophrenia
(ICD-9: 295, 297, 298.3/4) to be included in the sample.
To assess symptoms in the psychotic episode the patients
were rated on a number of scales, including the PSE
(Wing et al. 1974), DAS-M (WHO 1988, Jung et al.
1989), PIRS (Biehl et al. 1989), SANS (Andreasen 1983),
the prognostic scale proposed by Strauss and Carpenter
(1974) and IRAOS (Héfner et al. 1992) immediately
upon hospital admission. The sample has been described
in detail elsewhere (Héfner et al. 1993).

To avoid psychotic distortions of memory, the
IRAOS interview was administered only after psychotic
symptoms had remitted, that is, within 3—5 weeks of first
admission. The interview was also performed with the
closest relative and applied to all available documents
(case notes etc.). In this way the onset and early course
of the disorder were reconstructed. A total of 232 pa-
tients (108 men, 124 women; 84% of the sample) were in
their first episodes at the time of the interview, that is,
had not had any previous psychotic episode. For pur-
poses of comparison (Hambrecht et al. 1992a, b) the
World Health Organization provided us with data of the
WHO transnational Determinants of Outcome Study
(Sartorius et al. 1986; Jablensky et al. 1992) and of the
Disability Study (Jablensky et al. 1980).

To study the course of schizophrenia we singled out a
representative cohort of 133 cases from the 276 first
admissions. Of these 133 cases 115 were first episodes.
As part of the entire first-episode sample, the cohort was
assessed retrospectively from first admission to onset by
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the IRAOS interview and, additionally, followed up
prospectively at five cross-sections, %, 1,2, 3 and 5 years
after first admission, by various instruments [PSE, FU-
HSD (WHO 1980), WHO-DAS, WHO-PIRS etc.].
Meanwhile, a 10-year follow-up of the total first-episode

sample is underway.

Sex difference in age of onset and how we explained it

The significant sex difference in first-admission age
(Table 1) turned out to be attributable to a significant
mean age difference of 34 years by any definition of
onset, ranging from the first sign of the disorder to the
climax of the first psychotic episode (operationalized by
a maximum of positive symptoms). These milestones of
the incipient disorder were parallel in men and women,
which we interpreted as indicating that the early course
of schizophrenia is similar in men and women. Studying
the distribution of onsets across the life cycle until age
55-59 we found, as based on the first sign of the disor-
der, an early and steep increase in incidence with a peak
between ages 15 and 25 years for men and a slightly
smaller increase with a somewhat lower and broader
peak between ages 15 and 30 years for women. After
that, male incidence decreased monotonously, whereas
female incidence showed a second peak significantly
different from the male incidence in the age group 45-49
years (Héfner et al. 1998a).

On the basis of the distribution of the incidence of
schizophrenia across the female life cycle and in view of
previous speculation about a protective effect of oestro-
gen (Lewine 1988; Seeman and Lang 1990), and animal
experiments actually showing dopamin-antagonistic
neuroleptic-like effects of oestrogen, we hypothesized
that either testosterone via agonistic effects on the do-
paminergic neurotransmission accelerates or oestrogen
via antagonistic effects delays the onset of schizophrenia.
Analogous effects have in the meantime also been
demonstrated on serotoninergic and glutamatergic ne-
urotransmission (Woolley and McEwen 1994; Sumner
and Fink 1995).

These neuroendocrine hypotheses were tested in ani-
mal experiments. A 4-week oestrogen treatment of
newborn and adult sterilized rats led to a significant
attenuation of apomorphine-induced dopaminergic be-
haviour, whereas an analogous testosterone treatment
had no significant effects. We were able to show by post

mortem studies that the underlying neurobiological
mechanism consisted in attenuation of the sensitivity of
central D2 receptors by oestrogen (Héifner et al. 1991).

The applicability of these results from animal exper-
iments to human schizophrenia was tested in a controlled
clinical study of 32 schizophrenic and 29 depressive
women with normal menstrual cycles (Riecher-Rossler
et al. 1994). We found a significant negative correlation
between plasma oestrogen levels and all measures of
schizophrenic and related symptoms, but no such cor-
relation for depressive symptoms either in the index or
the control patients. Meanwhile, the results of an §8-week
open pilot study on the substitution of neuroleptic
therapy in acute schizophrenic psychosis by oestrogen
have appeared (Kulkarni et al. 1996). They indicate a
more rapid and better response of psychotic symptoms,
but the effect lasts only for a few weeks. Our hypothesis
is being tested systematically in ongoing intervention
studies, for example, in a long-term double-blind study
taking relapse risk into account (Mundt in Heidelberg/
Germany, Kulkarni in Melbourne/Australia).

The oestrogen effect led us to the following hypoth-
eses: given the protective effect of oestrogen, lasting until
premenopause, there should be a greater incidence and
severity of schizophrenia in women after waning of the
protective effect. Men, in contrast, due to the missing
protective effect of oestrogen, should develop the most
severe illnesses at an early age, and increasingly fewer
cases and milder forms of the disorder with increasing
age. We were able to confirm both hypotheses: late-onset
schizophrenias turned out to be, as has long been rec-
ognised (Harris and Jeste 1988), significantly more fre-
quent in women than men. They were also more severe
in women in terms of negative symptoms. Late-onset
schizophrenias in men were significantly milder on al-
most all symptom dimensions than the most severe
early-onset schizophrenias.

Early course of schizophrenia

The IRAOS data of the first-episode sample enabled us
to reconstruct the early course of schizophrenia until the
climax of the first episode or first admission. In 73% of
the cases the disorder, based on a broad diagnostic
definition, began with a prodromal phase, which lasted
on average 5 years. The psychotic prephase, from the
appearance of the first psychotic symptom until the cli-

Table 1 Mean age (years) at
five milestones of early course
for men and women, in the

ABC first-episode sample
(N = 232) of broadly defined
schizophrenia

Definition of onset Men Women Male-female P-value
difference
First sign of the disorder 22.5 25.4 2.9 *
First negative symptom 24.1 26.7 2.6 i
First positive symptom 26.7 30.9 4.2 i
First episode 27.8 32.1 43 -
(max. of pos. symptoms)
First admission 28.2 32.2 4.0 -

P <0.05 "P<0.01



max of the episode, operationalized by the first maxi-
mum of the sum score for positive symptoms, lasted 1.1
years. The sum score for negative and non-specific
symptoms showed a slow, exponential increase. The sum
score for positive symptoms, which appeared several
years later, also increased exponentially and steeply,
exceeding negative and non-specific symptoms at the
height of the episode. The remission of symptoms after
the climax of the first episode led to decreases in both
symptom scores: the score for positive symptoms ap-
proached zero, and negative symptoms fell to a slightly
higher level with no significant increases, but a steady
state emerging at the following five follow-up assess-
ments until 5 years after first admission.

Data on the accumulation of symptoms and their
sequence of appearance also allowed us to empirically
test phase models of the onset of schizophrenia. Testing
Conrad’s phase model (1958), we obtained evidence for
the sequence of trema and apopheny, but none for the
sequence of the other phases.

Symptom structure and its stability over time

To identify subtypes of schizophrenia and to test the
stability of symptom patterns over time we put some of
the models described in the literature to an empirical
test. The models tested retrospectively on the early
course of schizophrenia and prospectively over 5 years
after first admission (Hafner and Maurer 1991; Maurer
and Héfner 1991) were those proposed by Crow (1985)
and Andreasen and Olsen (1982).

According to Crow’s ““dual process model” there are
two independent types of schizophrenia (type I and type
IT). Andreasen and Olsen (1982) view the positive and
the negative syndromes as two poles of a dimension and
presume the two syndromes to be negatively correlated.
We were able to show that in Crow’s model the sum
scores of positive and negative symptoms in the early
course and over 5 years after first admission were posi-
tively correlated at a medium level. Furthermore, not all
patients with pronounced negative symptoms also pre-
sented negative symptoms in the further course, as
postulated by Crow.

Andreasen and Olsen (1982) presumed a negative
association between the positive and the negative
syndrome. We, however, found positive correlations of
medium or small size between the two symptom
scores in both the early and the 5-year course. Most
patients presented symptoms of both categories si-
multaneously.

Unable to confirm the basic asumptions of Crow’s and
Andreasen and Olsen’s models, we continued our analysis
of the symptom structure by testing six different models in
a sample homogeneous in their stages of illness. The result
showed a slight superiority of the three-factor model
proposed by Liddle and Barnes (1990) which proved
stable from the beginning of the psychotic episode until
the follow-up assessment (Loffler and Hafner 1998).
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Our dimensional analyses of the course of schizo-
phrenia at the initial stages and over 5 years supported
the repeated finding of stability for negative symptoms
and of poor stability for positive symptoms.

Besides these dimensional approaches we examined
the psychotic prephase by way of cluster analysis among
the 232 first-episode cases and identified six subgroups
of symptoms on our retrospectively gathered data. These
categories, only partly identical with the classic ICD-10
subgroups of schizophrenia, play an important role in
predicting the course and outcome of the disorder. These
subgroups showed no stability in their core character-
istics over time either.

Within the frame of the multiple components model
of negative symptoms we tested the Carpenter-Kirk-
patric model of the deficit syndrome over time (Maurer
and Hifner 1996). Carpenter et al. (1985) divided neg-
ative symptoms into primary components, “deficit
symptoms” (disease inherent and irreversible), and sec-
ondary components, ‘‘non-deficit symptoms” (unstable,
amenable to exogenous factors). Unlike Carpenter et al.,
we found that secondary factors had no influence on the
group with “non-deficit symptoms”. In the group with
“deficit symptoms”, however, these factors correlated
with negative symptoms and, when the groups were
compared with each other, were more pronounced in
this group than in the one with “non-deficit symptoms”’.
The findings indicated that patients with stable negative
symptoms constitute a more severely ill group with a
greater vulnerability, which is reinforced by the sec-
ondary factors.

Predictor analysis showed that negative symptoms
correlated highly with social disability and social status
at the S-year follow-up, whereas disorganization and
positive symptoms proved to be dimensions without any
prognostic implications.

Symptomatology, iliness behaviour and social disability:
association with age and sex

Symptom structure (dimensions), symptomatology at
follow-up, as well as course and outcome, e.g. accumu-
lation of symptoms, acute, subacute and chronic type of
onset, were compared by age and sex. No significant sex
differences were found in the core symptoms or the other
proxy variables of the disorder.

An exception was significant sex differences in be-
havioural items (e.g. self-neglect, lack of interest in a job,
social withdrawal) in the first episode. The cumulative
prevalence of alcohol and substance abuse was signifi-
cantly higher for men than women in the early course of
the disorder. Proceeding from this finding we tested the
hypothesis that this sex-specific, age-dependent (the sex
difference in socially negative behaviour decreases lin-
early with age) illness behaviour might contribute to the
frequently reported finding of a poorer social outcome
of schizophrenic men than women (Salokangas 1983;
Shepherd et al. 1989).
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Among the ten most frequent initial symptoms of
schizophrenia, there were four indicators of functional
impairment. Studying at which point in incipient
schizophrenia social disabilities appear, we found that
the patients scored 2 or more on any of the DAS-M
items as early as 2—4 years before first admission. This
finding made it clear that (1) the onset of schizophrenia
is primarily characterized by a long prephase of per-
sisting negative and non-specific symptoms, and that (2)
disease-related social disabilities appear long before first
contact with the mental health services (Hdfner 1996).

Testing the implications of the level of social devel-
opment at onset for the further social course we ob-
tained differential results: the social development of
young and medium-aged patients stagnated after onset,
whereas late-onset patients with high social status at
onset experienced social decline. Despite the decline,
older patients showed better 5-year outcomes than the
younger patients.

To compare the patients’ social development with a
norm and to test whether the main predictor of social
outcome — poor premorbid social adjustment — was truly
premorbid or a consequence of incipient illness, we
conducted a case-control study among randomly se-
lected, age- and sex-matched controls drawn from the
Mannheim population register. First results achieved on
a subsample showed no significant differences in any of
the major social roles at onset between schizophrenics
and controls. The social disadvantage of schizophrenics
presumably appears in the prodromal phase, while
young healthy controls continue to move upwards
(Héfner 1996).

The influence of obstetric complications and genetic load
on the sex difference in age of onset

For Kirov and co-workers’ (1996) hypothesis that the
sex difference in age of onset might entirely be accounted
for by young schizophrenic men with versus without
obstetric complications at birth we found no more evi-
dence than for the schizophrenia model proposed by the
authors (Murray et al. 1992). According to Kirov et al.,
schizophrenia in young males is characterized by a low
degree of familiarity, an excess of obstetric complica-
tions and negative symptoms, as opposed to a high de-
gree of familiarity and an excess of positive and
emotional symptoms in older schizophrenic women.

DeLisi and co-workers’ (1994) and Albus and
Maier’s (1995) finding that the sex difference in age of
onset disappears in familial and increases in sporadic
cases was corroborated on our population-based ABC
sample.

We are currently testing whether the duration of
positive symptoms or prodromal signs before treatment
might be a negative prognostic indicator of course and
outcome (Bilder et al. 1985; Crow et al. 1986). The two
studies cited did not control confounding with type of
onset.

Schizophrenia and substance abuse

The availability of exact data on the time of illness onset
and the early course of schizophrenia was an opportu-
nity to address further important issues of schizophrenia
research, for example, the sequence of comorbidity with
alcohol and substance abuse. We demonstrated that
most patients developed alcohol and substance abuse
only after the onset of schizophrenia, but frequently
before first contact with the mental health services. We
therefore presume that schizophrenias precipitated by
substance abuse are of secondary importance. A more
important factor is improper self-medication, especially
since we found that negative symptoms were slightly
reduced and positive symptoms increased over time
(Hambrecht and Héfner 1996).

Age and sex

All the proxy variables of the disorder, initial symptoms,
pattern of symptom accumulation, type of onset and
core symptoms of the first episode showed no significant
sex differences. Since even methodologically sound
comparisons of neuropsychological test results between
men and women have failed to yield any differences
(Goldberg et al. 1995), we are confident that the disease
process is the same in both men and women. Significant
differences exist in age of onset and variables less closely
linked with the disorder — illness behaviour in particular.
Young age of onset as a result of a greater vulnerability,
lack of the protective effect of oestrogen and socially
negative behaviour as sex- and age-specific behavioural
patterns all have adverse effects on the social course of
schizophrenia in men. We have already discussed the
interaction of age and sex, in part explainable by oes-
trogen effects in the life cycle and producing more severe
illness in young men and milder illness in older men and
more frequent and more severe late-onset schizophrenias
in women (Héfner 1997).

The interaction between these determinants has
prompted us in our ongoing studies to focus increasingly
on generating and testing models of interaction between
specific biological factors (vulnerability to schizophre-
nia), non-specific biological factors (elevation of the
vulnerability threshold by oestrogen), developmental
factors (e.g. level of development at onset, influence of
cognitive maturity on symptom formation) and envi-
ronmental factors (not yet sufficiently operationalized
and studied). An unexpected recent finding of a com-
parison of symptomatology in the psychotic episode in
S-year age groups across the total age range, from under
15 to over 75 years, is encouraging us to pursue these
issues further. A sample of 1109 first-admission cases
with a diagnosis of schizophrenia and paranoid disor-
ders from successive first admissions to the Central In-
stitute of Mental Health (not a fully representative
sample!) predominantly yielded no significant differences



in the symptom profiles. An exception was systematized
and paranoid delusions, with a linear increase from very
low values over the age range, whereas disorders of the
self and thought disorders showed an opposite devel-
opment, from high values at early onset to values close
to zero in the highest age groups. The linearity attained
significance. This finding very likely reflects the influence
of developmental factors on symptom formation (Hif-
ner et al. 1998b). The project is planned to continue with
a controlled analysis of the course of schizophrenia from
onset until first admission and a 10-year follow up.

References

Albus M, Maier W (1995) Lack of gender differences in age at onset
in familial schizophrenia. Schizophr Res 18: 51-57

Andreasen NC (1983) The scale for the assessment of negative
symptoms (SANS). University of lowa, lowa City

Andreasen NC, Olsen SA (1982) Negative vs. positive schizo-
phrenia. Arch Gen Psychiatry 39: 789-794

Angemeyer MC, Kiihn L (1988) Gender differences in age at onset
of schizophrenia. Eur Arch Psychiatr Neurol Sci 237: 351-364

Biehl H, Maurer K, Jablensky A, Cooper JE, Tomov T (1989) The
WHO psychological impairments rating schedule (WHO/
PIRS). I. Introducing a new instrument for rating observed
behaviour and the rationale of the psychological impairment
concept. Br J Psychiatry 155 [Suppl 7]: 68-70

Bilder RM, Mukherjee S, Rieder RO (1985) Symptomatic and
neuropsychological components of defect status. Schizophr Bull
11: 409-419

Carpenter WT, Heinrichs DW, Wagman AMI (1985) On the het-
erogeneity of schizophrenia. In: Alpert M (ed) Controversies in
schizophrenia. Guilford Press, New York, pp 25-37

Conrad K (1958) Die beginnende Schizophrenie. Versuch einer
Gestaltanalyse des Wahns. Thieme, Stuttgart New York

Crow TJ (1985) The two-syndrome concept: origins and current
status. Schizophr Bull 11: 471-486

Crow TJ, MacMillan JF, Johnson AL, Johnstone EC (1986) A
randomised controlled trial of prophylactic neuroleptic treat-
ment. Br J Psychiatry 148: 120-127

DeLisi LE, Bass N, Boccio A, Shields G, Morganti C, Vita A
(1994) Age of onset in familial schizophrenia. Arch Gen Psy-
chiatry 51: 334-335

Goldberg TE, Gold JM, Torrey EF, Weinberger DR (1995) Lack
of sex differences in the neuropsychological performance of
patients with schizophrenia. Am J Psychiatry 152: 883-888

Héfner H (1996) The epidemiology of onset and early course of
schizophrenia. In: Hifner H, Wolpert EM (eds) New research in
psychiatry. Hogrefe and Huber, Seattle Toronto Bern, pp 33-60

Hifner H (1997) Sex differences in schizophrenia. In: Proceedings of
the 1997 Annual APPA Meeting, New York, February 26-30,
1997, American Psychiatric Press, Washington, D.C. (in press)

Hifner H, Maurer K (1991) Are there two types of schizophrenia?
True onset and sequence of positive and negative syndromes
prior to first admission. In: Marneros A, Andreasen NC,
Tsuang MT (eds) Negative versus positive schizophrenia.
Springer, Berlin Heidelberg New York, pp 134-159

Hifner H, Riecher A, Maurer K, Loffler W, Munk-Jergensen P,
Stromgren E (1989) How does gender influence age at first
hospitalization for schizophrenia? Psychol Med 19: 903-918

Hifner H, Behrens A, De Vry J, Gattaz WF (1991) An animal
model for the effects of estradiol on dopamine-mediated be-
haviour: implications for sex differences in schizophrenia. Psy-
chiatry Res 38: 125-134

Hiéfner H, Riecher-Rossler A, Hambrecht M, Maurer K, Meissner
S, Schmidtke A, Fitkenheuer B, Loffler W, an der Heiden W
(1992) IRAOS: an instrument for the assessment of onset and
early course of schizophrenia. Schizophr Res 6: 209-223

385

Héfner H, Maurer K, Loffler W, Riecher-Réssler A (1993) The
influence of age and sex on the onset and early course of
schizophrenia. Br J Psychiatry 162: 80-86

Héfner H, an der Heiden W, Behrens S, Gattaz WF, Hambrecht
M, Loffler W, Maurer K, Nowotny B, Riecher-Rdossler A, Stein
A, Munk-Joergensen P (1998a) Causes and consequences of the
gender difference in age of onset of schizophrenia. Schizophr
Bull 24: 99-113

Héfner H, Hambrecht M, Loffler W, Munk-Jergensen P, Riecher-
Rossler A (1998b) Is schizophrenia a disorder of all ages? An
analysis of first episodes and early course. Psychol Med 28: 351—
365

Hambrecht M, Héfner H (1993) ““Trema, Apophénie, Apokalypse”
— Ist Conrads Phasenmodell empirisch begriindbar? Fortschr
Neurol Psychiatrie 61: 418-423

Hambrecht M, Hifner H (1996) Substance abuse and the onset of
schizophrenia. Biol Psychiatry 40: 1155-1163

Hambrecht M, Maurer K, Héfner H, Sartorius N (1992a) Trans-
national stability of gender differences in schizophrenia. An
analysis based on the WHO study on determinants of outcome
of severe mental disorders. Eur Arch Psychiatry Clin Neurosci
242: 6-12

Hambrecht M, Maurer K, Héfner H (1992b) Gender differences in
schizophrenia in three cultures. Results of the WHO collabo-
rative study on psychiatric disability. Soc Psychiatry Psychiatr
Epidemiol 27: 117-121

Harris MJ, Jeste DV (1988) Late-onset schizophrenia: an overview.
Schizophr Bull 14: 39-55

Jablensky A, Schwarz R, Tomov T (1980) WHO collaborative
study on impairments and disabilities associated with schizo-
phrenic disorders. A preliminary communication: objectives
and methods. Acta Psychiatr Scand 62 [Suppl 285]: 152-163

Jablensky A, Sartorius N, Ernberg C, Anker M, Korten A, Cooper
JE, Day R, Bertelsen A (1992) Schizophrenia: manifestations,
incidence and course in different cultures. A World Health
Organization ten-country study. Psychol Med Monogr Suppl
20

Jung E, Krumm B, Biehl H, Maurer K, Bauer-Schubart C (1989)
DAS-M: Mannheimer Skala zur Einschidtzung sozialer Be-
hinderung. Beltz, Weinheim

Kirov G, Jones PB, Harvey I, Lewis SW, Toone BK, Rifkin L,
Sham P, Murray RM (1996) Do obstetric complications cause
the earlier age at onset in male than female schizophrenics?
Schizophr Res 20: 117-124

Kraepelin E (1909) Psychiatrie, 8. Aufl. Barth, Leipzig

Kulkarni J, de Castella A, Smith D, Taffe J, Keks N, Copolov DL
(1996) A clinical trial of the effects of estrogen in acutely psy-
chotic women. Schizophr Res 20: 247-252

Lewine RRJ (1988) Gender and schizophrenia. In: Nasrallah HA
(ed) Handbook of schizophrenia, vol 3. Elsevier, Amsterdam,
pp 379-397

Liddle PF, Barnes TRE (1990) Syndromes of chronic schizo-
phrenia. Br J Psychiatry 157: 558-561

Loffler W, Héfner H (1998) Replikation des Drei-Faktoren-Mo-
dells von Liddle an einem bevolkerungsbezogenen Erstepi-
sodensample schizophrener Patienten. Nervenarzt (accepted for
publication)

Loffler W, Héifner H, Fitkenheuer B, Maurer K, Riecher-Rossler
A, Liitzhoft J, Skadhede F, Munk-Jorgensen P, Stromgren E
(1994) Validation of Danish case-register diagnosis for schizo-
phrenia. Acta Psychiatr Scand 90: 196-203

Maurer K, Héfner H (1991) Dependence, independence or inter-
dependence of positive and negative symptoms. In: Marneros
A, Andreasen NC, Tsuang MT (eds) Negative versus positive
schizophrenia. Springer, Berlin Heidelberg New York, pp 160—
182

Maurer K, Hifner H (1996) Negativsymptomatik im Friithverlauf
der Schizophrenie und im Verlauf tber drei Jahre nach
Ersthospitalisation. In: Moller H-J, Engel RR, Hoff P (eds)
Befunderhebung in der Psychiatrie: Lebensqualitit, Negativ-
symptomatik und andere aktuelle Entwicklungen. Springer,
Vienna, pp 225-240



386

Murray RM, O’Callaghan E, Castle DJ, Lewis SW (1992) A ne-
urodevelopmental approach to the classification of schizo-
phrenia. Schizophr Bull 18: 319-332

Riecher-Rossler A, Hifner H, Diitsch-Strobel A, Oster M,
Stummbaum M, van Giilick-Bailer M, Loffer W (1994) Further
evidence for a specific role of estradiol in schizophrenia? Biol
Psychiatry 36: 492-495

Salokangas RKR (1983) Prognostic implications of the sex of
schizophrenic patients. Br J Psychiatry 142: 145-151

Sartorius N, Jablensky A, Korten A, Ernberg G, Anker M, Cooper
JE, Day R (1986) Early manifestations and first-contact inci-
dence of schizophrenia in different cultures. Psychol Med 16:
909-928

Seeman MV, Lang M (1990) The role of estrogens in schizophrenia
gender differences. Schizophr Bull 16: 185-194

Shepherd M, Watt D, Falloon I, Smeeton N (1989) The natural
history of schizophrenia: a five-year follow-up study of outcome
and prediction in a representative sample of schizophrenics.
Psychol Med Monograph Suppl 15

Strauss JS, Carpenter WT (1974) The prediction of outcome in
schizophrenia. Arch Gen Psychiatry 31: 37-42

Sumner BEH, Fink G (1995) Oestradiol-178 in its positive feed-
back mode significantly increases 5-HT,a receptor density in
the frontal, cingulate and piriform cortex of the female rat. J
Physiol 483: 52

WHO - World Health Organization (1980) Follow-up history and
sociodemographic description schedule (FU-HSD). WHO,
Geneva

WHO - World Health Organization (1988) Psychiatric disability
assessment schedule (WHO/DAS). WHO, Geneva

Wing JK, Cooper JE, Sartorius N (1974) Measurement and clas-
sification of psychiatric symptoms: an introduction manual for
the PSE and CATEGO program. Cambridge University Press,
Cambridge

Woolley CS, McEwen BS (1994) Estradiol regulates hippocampal
dendritic spine density via an N-methyl-D-aspartate receptor-
dependent mechanism. Neurosci 14: 7680-7687



