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Abstract. In the frame of the ABC (Age, Beginning and 
Course) Schizophrenia Project we studied the influence 
of age and sex on first-ever onset, symptom manifesta- 
tion and early course up to first admission in schizo- 
phrenia by using a large, representative sample of first- 
admitted schizophrenic patients. The results showed that 
the two variables had suprisingly little bearing upon the 
core symptoms, particularly on negative and other most 
frequent symptoms and on first-rank symptoms. In 70% 
of the cases schizophrenia started solely with negative 
symptoms, in 20% with negative and positive and in 
10% with positive symptoms only. In most of the cases 
symptoms accumulated exponentially up to the first 
acute episode with positive symptoms appearing con- 
siderably later. The age differences observed concerned 
secondary phenomena associated with developmental 
factors. Such phenomena, i.e. anxiety, depression and 
the cognitive formation of delusions, can be interpreted 
as responses to the psychosis. Also the sex differences, 
which culminated in far more frequent socially negative 
disease behaviour in males, were limited to secondary 
phenomena. This positive and negative core sympto- 
matology of schizophrenia seems to be astonishingly uni- 
form and fairly independent of age and sex at this early 
stage of the disease. The only remarkable difference was 
a three to four years higher mean age of onset in 
females. We were able to show in animal experiments 
and to confirm in a clinical study that this finding is 
attributable to a neuromodulatory effect of estrogens on 
the sensitivity of D2 receptors in the brain. Apparently, 
estrogens raise the vulnerability threshold until meno- 
pause and have a slight neuroleptic-like effect on the 
symptomatology in acute schizophrenic episodes. 
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Introduction 

The investigation of age and sex in connection with 
schizophrenia offers some advantages. Unlike complex 
and mutable variables such as social status and family 
atmosphere, they are simple and immutable so that we 
can assess or measure them precisely, understand what 
we are examining and interpret our findings. We also 
have to test causal relationships in one direction only: 
from age and sex to the disease and not vice versa. 

We will concentrate on the beginning of schizophre- 
nia, because at this early stage symptomatology and 
course are likely to be determined mainly by the disease 
process itself, whereas the effect of external factors like 
personality and environment will become stronger with 
increasing duration of the disease. 

Two age-related topics are of particular relevance, 
i.e. 1. The influence of the definition of onset, e.g. by first 
onset of symptoms, on the age distribution and mean age 
at onset and 2. the influence of age at onset on symptoms 
and on the time pattern of their manifestation. 

It has been known for a long time that the maximum 
number of onsets of schizophrenia is observed during 
early adult age. Kraepelin (1909-1915) already reported 
that in Bavaria among 644 first admissions with a diag- 
nosis of dementia praecox women had been admitted on 
average 5 to 10 years later than men. 

Since then the gender difference in age at first ad- 
mission was validated in more than 50 studies (Anger- 
meyer and Kfihn 1988). Together with E. Str6mgren and 
P. Munk-J0rgensen (Hfifner et al. 1989) we replicated 
this result in a systematic transnational comparison of 
case register data from Denmark and Mannheim and 
demonstrated a significant age difference of 4 to 5 years. 
Further evidence for the transnational stability of this 
finding was provided also by an analysis of the transna- 
tional WHO Determinants of Outcome data, recently 
carried out by Hambrecht et al. (1992) from our research 
group. 
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Table 1. Mean age at onset - 4 different 
definitions - based on the assessments of 
patient, relative and research psychiatrist 

Patient 

(years) 

Relative 

(years) 

Research 
psychiatrist 
(years) 

Earliest sign of mental disorder 
First psychotic symptom 
Beginning of index episode 
First admission for schizophrenia 

25.4 
27.9 
29.4 
30.0 

25.4 
28.8 
29.0 
30.0 

25.9 
28.9 
29.4 
30.0 

Source: H~fner et al. 1992a 

P 

0.85 
0.30 
0.61 

Methodological Requirements 

Our first step was to test the hypothesis that the gender 
difference in age at first admission is due to a gender dif- 
ference in real age at onset, but this topic needs some 
methodological considerations: A valid analysis of the 
impact of age has to fulfil some requirements, 1. a suffi- 
ciently large sample of all new cases covering the whole 
age range of onsets from a truly representative popula- 
tion and 2. a clear definition and reliable assessment of 
symptoms in temporal  order from their first occurrence 
until first hospitalization. 

Because of the low incidence rate of approximately 
10 per 100,000 annually, large onset samples of schizo- 
phrenics cannot be collected in population studies, but 
only by means of enrichment and screening of presumed 
cases from large populations. The usual way to do this is 
to take all hospital admissions in a given period of time 
with a clinical diagnosis of schizophrenia or non-affec- 
tive functional psychoses from a defined population. 
Precondition to this method is that schizophrenics have a 
nearly 100% lifetime chance of being hospitalized, as 
Weyerer  and Dilling (1978) found in a population study 
for southern Germany.  This result, however, depending 
as it is on a particular cultural pattern of helpseeking 
behaviour and free access to a well-developed system 
of mental health care, is certainly not applicable to all 
countries and cultures. 

In first admission samples the systematic assessment 
of first onset and course prior to first admission has to be 
carried out retrospectively. For  this purpose we develop- 
ed a standardized, semi-structured interview, IRAOS,  
on the basis of internationally approved instruments for 
measuring psychopathology, social disability and indi- 
cators of psychosocial changes (H~ifner et al. 1992b). 
The IRAOS was administered by experienced psychia- 
trists and psychologists. The timing of each piece of in- 
formation is ascertained by means of anchor events. We 
used three independent sources of information, 1. the 
patient, 2. a close relative, and 3. case notes and other 
records. The interrater reliability was found to be satis- 
factory with kappa values varying between 0.62 and 1.0. 
A comparison of the age values at three different defini- 
tions of onset from these three sources (Table 1) shows 
no significant differences but remarkable similarity of 
the values. The mean differences to the patients' estima- 
tions were 5 months at most, except for the first psycho- 
tic symptom, which was noticed by the relatives and doc- 
umented in the case records some twelve months later 
than by patients. The reason for this is presumably that 

whereas 90% of cases begin with negative and thus so- 
cially perceptible first signs of the disorder, the first 
psychotic symptoms, e.g. hallucinations or delusions, 
are subjectively experienced symptoms and hence not 
easily perceived by others. 

The ABC Study Sample 

We interviewed a comprehensive sample of 276 first ad- 
missions with a broad diagnosis of schizophrenia (ICD- 
9: 295,297,298.3 ,298.4)  out of a population of 1.5 mil- 
lion in West Germany (Rhine-Neckar-District,  cities of 
Heidelberg and Mannheim, eastern Palatinate) with the 
PSE during the first two weeks after first admission. 
Exclusion criteria were organic brain disease and severe 
mental retardation. 267 patients (127 men and 140 wo- 
men) were able to perform the complete IRAOS inter- 
view (for details see H~ifner et al. 1992a), which was ad- 
ministered about 4 to 6 weeks after admission when the 
acute symptoms had remitted. 

Results 

Age at First Onset 

Based on our interview sample of 267 cases Fig. 1 shows 
the mean ages for four different definitions of onset. The 
age difference by sex, which varies between 3.2 and 4.1 
years, is significant at least at the 0.05 level for each de- 
finition. Under  these conditions, the gender difference 
in age at first admission must therefore be almost com- 
pletely due to a real age difference at the onset of the 
disease. 

The mean period of time elapsing between the first 
sign of a mental disorder and first admission was 4.5 
years (4.2 years in females and 4.9 years in males). The 
maximum time difference between first sign and first ad- 
mission was 31.5 years in one case. 

Manifestation of  Symptoms Prior to First Admission 

To examine the influence of age on patterns of the early 
course of schizophrenia, we chose the two most fre- 
quently used symptom dimensions of schizophrenia. We 
selected from the IRAOS based on PSE symptoms 13 
items attributed to the negative and 17 items of the posi- 
tive syndrome and recorded the mean values of the first 
manifestation by months prior to first admission. With 
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m a l e s  
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Fig. 1. Mean age for various operationalized definitions of first-ever 
onset of the disorder (ICD 9-295,297, 298.3, 298.4)�9 Mannheim, 
Heidelberg, Rhine-Neckar-County, Eastern Palatinate (Source: 
Hgfner et al. 1991a) 
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Fig. 2. Cumulative values of positive and negative symptoms until 
first hospital admission for schizophrenia by age group (Source: 
H~ifner et al. 1991b) 

the exception of disturbed speech, which contains a posi- 
tive as well as a negative component, the mean values of 
the first occurrence for all positive symptoms were ob- 
served within two years, those of the negative symptoms, 
however, more than two years prior to first admission. 
In 70% of cases schizophrenia began with only negative, 
in 20% with both negative as well as positive symptoms. 
Only in 10% of all cases positive symptoms clearly oc- 
curred first. 

Modelling the Early Course 

To model the early course of schizophrenia we divided 
the 236 patients who reported at least one positive and 
one negative symptom since onset into three age groups 
fairly equal in size, i.e. 12-24, 25-34 and 35-59 years of 
age, and listed the mean number of symptoms across all 
patients over a period of 15 years up to 1 year and sepa- 
rately over the last 12 months preceding first admission. 
Figure 2 shows an exponential increase in both symptom 
measures with a clear time lag of the positive syndrome. 
The comparison between the three age groups produced 
hardly any differences (Fig. 2). 

An examination of the patterns of course for males 
and females separately yielded no essential differences 
in the total group, and the medium-age group (25 to 34 
years) had a similar pattern as the total group. When the 
youngest group was contrasted with the oldest, reverse 
patterns of course emerged for males and females. In the 
youngest group negative symptoms started to increase 
disproportionately 8 years prior to first admission in 
males but in females only 5 years later (Fig. 3). In the 
oldest group, however, females showed a similar in- 

crease in negative symptoms 8 years prior to first admis- 
sion whereas males did so only 4 years later. 

In the youngest group the delayed increase in both 
negative and positive symptoms in females reflects the 
later but then slightly more acute onset of the disease 
as compared to males (Hfifner et al. 1991b). Late-onset 
cases in females are in fact frequently characterized by 
an early accumulation and persistence of negative symp- 
toms. This result fails to support Murray's model (Mur- 
ray and Lewis 1987, Castle and Murray, 1991) of female 
late-onset schizophrenia as a benign, mainly affective 
disease without insidious outbreak and negative symp- 
tomatology. The early course of late-onset schizophrenia 
in women is very similar to the predominant course of 
schizophrenia at an early age. 

We tested associations between the four variables 
age, sex, development of earliest positive and develop- 
ment of earliest negative symptoms by means of a log- 
linear model and found significant associations: 

1. between positive and negative symptomatology. This 
finding indicates that the two syndromes are closely con- 
nected in the early stage of the disease and suggests that 
they might at least partly be of common origin (H~ifner 
and Maurer 1991, Maurer and Hfifner 1991). 

2. between sex and age of onset. It is reflected in the sig- 
nificant sex difference in the mean age at onset; 

3. between negative symptomatology and age of first 
onset. It is accounted for by a slightly increasing duration 
of the accumulation of negative symptoms before first 
admission with rising age. 



112 

Table 2. Symptoms showing significant 
differences between age groups, listed 
according to age-group maximum 

Syndrome dimension Symptom Cases (%) with 
a positive rating 
of items 

Age group 12-24 (n = 90): 

Anxiety Anxiety on meeting people 31.2 
Specific phobias 19.0 
Avoidance of anxiety-provoking situations 38.3 
Situational anxiety a 43.0 

Unspecific positive Derealisation 42.4 
Depersonalisation a 51.2 
Simple delusions concerning appearance 17.4 

Negative Reduction of facial movements b 63.5 
Reduced quantity of expressive movements b 73.8 
Unchanging facial expression c 54.2 

Age group 25-34 (n = 110): 

Depression Early waking 35.9 
Delusions of guilt 16.3 

Negative Poor concentration 86.0 

Positive Visual hallucination 28.8 
Delusions of reference 74.3 
Delusions of reference a 84.1 
Delusional misinterpretation 64.4 

Age group 35-59 (n = 76): 

Positive (paranoid) Delusions of persecution 70.4 
Delusions of persecution a 68.7 

Negative Lack of humour b 32.1 
Relationship with friends and peers ~ 65.3 
Inattentiveness during testing 38.1 

Items not marked are from the PSE, otherwise 
a CATEGO-syndromes (derived from PSE-symptoms) 
b Behavioural items (PIRS) 
c Negative symptoms (SANS) 

For  positive symptoms neither a significant association 
was found between age at onset and the pattern of 
course nor any three-way interaction. 

Cross Sectional  A g e  Di f ferences  in S y m p t o m a t o l o g y  
at First A d m i s s i o n  

We compared the three age groups at 4 levels of psycho- 
pathology at first admission: diagnoses, 4 C A T E G O  
subscores, 38 C A T E G O  syndromes (Wing et al. 1974), 
234 signs and symptoms including 15 social disability 
items assessed by PSE, PIRS, SANS and DAS. 

We found hardly any differences with regard to the 
ICD diagnoses and the proport ion of C A T E G O  class 
S+,  which corresponds to the core syndrome. Regarding 
the four C A T E G O  subscores a significant difference was 
observed between subscore D A H  (delusions and halluci- 
nations), which showed a maximum in the medium-age 
group and a minimum in the youngest. 

When the presence of 38 PSE syndromes was com- 
pared by age, the profiles of the three age groups were 
astonishingly similar (Fig. 4). Significant differences were 

found for 6 syndromes only. Whereas four unspecific 
syndromes had maximum values in the youngest age 
group, the two productive syndromes mainly appeared 
in the older groups, namely delusions of reference in the 
medium and delusions of persecution in the oldest group. 
The negative syndromes show almost no difference among 
the age groups. 

Turning to the item level, i.e. comparing the items 
from the PSE, PIRS, SANS and DAS additionally to the 
38 C A T E G O  syndromes by age, in total 272 compari- 
sons resulted. Thirty-five (=  12.9%) showed differences 
reaching a significance level of at least 0.05. For  c~-cor- 
rection we split the sample into two random halves and 
weighted the two subsamples by 2. Our criteria of valid- 
ity were an age difference at a significance level of at 
least P-<0.05 in the total and in one subsample and 
an age difference of at least P-< 0.10 in the other sub- 
sample. Twenty-two items fulfilled these criteria. 

There were significant age differences in negative 
symptomatology in the item of poor  concentration - a 
symptom of little specificity - showing its maximum 
value in the medium age group, and in the items for re- 
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Fig. 3. Cumulative values of positive and negative symptoms until 
first hospital admission for schizophrenia: age groups 12-24 and 
35-59 compared (n = negative, p = positive) (Source: Hfifner et 
al. 1991b) 

duced mimic and facial expression with maximum values 
in the youngest age group. Anxiety and depressive syn- 
dromes reach their maximum values in those age groups 
where the highest incidence rates are found in popula- 
tion studies as well. The maxima of positive symptoms 
across the three age groups reveal a tendency from sim- 
ple, undifferentiated delusions in the youngest group, 
via structured delusions and hallucinations in the medium 
to systematized paranoid delusions in the oldest age 
group. 

To assess whether the observed age differences were 
mediated by sex differences, the percentages of positive- 
ly rated items showing significant age differences were 
compared between males and females. Surprisingly, only 
for 1 of the 22 reported age-specific items also significant 
gender differences appeared. This means that for nearly 
all age-specific items a mediating effect of gender on age 
clearly can be excluded. Otherwise, most of the age dif- 
ferences applied to both males and females. After con- 
trolling for reduced sample size for the male and female 
subgroups, age differences were present at least as a ten- 
dency (P _< 0.10) for 18 of these items in males and for 20 
items in females. 

The Influence of  Sex: 
Comparison of Diagnoses, Syndromes, and Symptoms 
at the Time of First Admission 

The comparison of clinical and operationalized diag- 
noses and diagnostic scores between men and women at 
the time of first admission yielded no significant differ- 
ence between the two sexes. When the ratings of the 
PSE items grouped in 38 CATEGO syndromes were 
compared,  the profiles also showed little difference 
(Fig. 5). 

Turning now to the item level, for the control of ~- 
error split-half-technique was used again. For the deter- 
mination of gender-specific symptoms, eighteen (= 6.6%) 
of the 272 comparisons fulfilled the criteria already de- 
fined (P ___ 0.05 in the total sample and in one subsample; 
P ~ 0.10 in the other subsample). Three groups of differ- 
ences emerged (Table 3): 

1. Positive symptoms: Delusions of sexual content and of 
pregnancy were slightly more frequent in women. 

2. Unspecific symptoms: obsessional symptoms were 
more frequently observed in males with a relative risk 
around 1.6 and delusions of guilt more often in females 
with a relative risk of 0.4. 

3. Disease behaviour: the largest group of differences 
refers to behavioural items: self-neglect, social with- 
drawal, social inattentiveness, low social adjustment and 
so forth were more frequent in males, social overadapta- 
tion in females. 

The Influence of  Gender on Early Course 

In order to compare the patterns of early course of the 
disease between the sexes we used again the 13 negative 
and 17 positive items of the IRAOS as measures of the 
two symptom dimensions. The sex differences in the ac- 
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Fig. 5. Male and female profiles of 38 
CATEGO syndromes at first ad- 
mission for schizophrenia broad 
definition (ICD-9 295,297, 298.3, 
298.4) (male: n = 133; female: 
n = 143) (Source: Hfifner et al. 
1991d) 

cumulation of symptoms from onset until first admission 
were minimal and disappeared at the onset of acute 
psychosis. 

Onset of the Disease and Social Biography 

In order  to test the old hypothesis "social causation ver- 
sus social drift" by individual biographies we focused on 
three life events with negative social consequences: loss 
of partner,  of job, and of income and set them in a tem- 
poral relation to the three definitions of onset (Fig. 6). 
The first sign of mental disorder precedes the first social- 
ly negative life event by approximately 1 year on aver- 
age. Apart  from the difference in age of onset between 
males and females we did not observe any significant sex 
differences. But the discontinuation of a social role 
means that it has actually been performed or adopted. 

Social role adoption usually takes place in the period 
of age characterized by a maximum of schizophrenic on- 
sets. A comparison between males and females regard- 
ing the average number of social roles (e.g. professional 
qualification, employment,  income and partnership) ac- 
tually performed prior to first admission revealed signifi- 
cant differences (P_<0.05) (F~itkenheuer et al. 1992). 
Despite a lower number of roles performed,  males had 
significantly more breaks in the performance of these 
roles prior to first admission. The size of the male- 
female differences in the various areas of social function- 
ing is depicted in Fig. 7. 

Age Distribution at First Onset of Males and Females 

If the population-related incidence rates for both sexes 
are depicted in 5-year age groups over the entire age 
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Table 3. Significant gender differences established in 18 out of 272 items, validated according to split-half test, at time of firsf admission 

n = 276 Positive ratings Significance test Relative risk 

Males Females PT PI Pn mT: fx 
(%) (%) 

Positive symptomatology 

PSE 86 Sexual delusions 
PSE 85 Delusion of pregnancy 
CATEGO 22 Non-specific psychosis 

Unspecific symptoms 

3.8 14.8 ** * *** 0.26 
0.0 7.7 * * ** 0 

97.7 91.6 * * * 1.07 

CATEGO 7 Obsessional neurosis 
PSE 44 Obsessional checking, repeating 
PSE 88 Delusions of guilt 

Behavioural items 

CATEGO 26 Self-neglect 33.8 18.2 
PIRS 72 Self-neglect 34.9 18.4 
DAS 44 Global evaluation of social adjustment 84.9 66.7 
DAS 13 Social withdrawal 77.9 56.5 
SANS 22 Anhedonia/asociality 76.6 62.6 
SANS 23 Social inattentiveness 47.6 32.6 
PIRS 85 Overadaptation 4.8 15.2 

PSE 98 Drugs taken in past month 14.8 4.2 
PIRS 31 Reclined or closed posture 13.3 3.6 
DAS 40 Lack of interest in job 69.4 34.3 
DAS 06 Underactivity during past month 83.7 59.3 
SANS 12 Increased latency of response 24.6 13.7 

43.6 30.1 * * * 1.45 
25.2 14.9 , e , 1.69 
7.0 16.1 * ** * 0.43 

** *** * 1.86 
** *** * 1.90 
** *** o 1.27 

** ** ** 1.38 
, ** o 1.22 

* ** * 1.46 
** o *** 1.80 

** o *** 3.52 

** * *** 3.69 
** ** *** 2.02 
*** *** ** 1.41 
* * * 1.80 

Px = total sample, PI = first splibhalf sample, Pit = second split-half sample 
Significance by chi2-tests 
Pvalues: o = p_< 0.10; * = P ~< 0.05; ** = P ~< 0.01; *** = P_< 0.001 

Social biography loss of job loss of income 

12, ........ ,,~ Io~ of partner 

male 

female 

~0 2, / ~ctlir / / psfior/30 / ~5 

Onsets first sign of symptom index- 
0 , 0 mental disorder admission 

Fig. 6. Social biography and onset of schizophrenia 

r ange  of  12 to 59 yea r s  for  a r e s t r i c t ed  d iagnos is  ( I C D  
295) on the basis  o f  ou r  A B C  sample ,  then  a resul t  is 
con f i rmed ,  which we had  a l r e a d y  found  on  the  first ad- 
miss ion  da t a  on  the D a n i s h  and  the  M a n n h e i m  case re-  
gisters:  The  cumula t ive  inc idence  for  s ch i zophren ia  by  
the  age of  60, a r e l i ab le  ind ica to r  of  the  l i fe t ime m o r b i d -  
i ty r isk,  is equa l  for  bo th  sexes wi th  13.1 and 13.2 respec-  

t ive ly  (ca lcu la ted  on the  basis  of  the  h igh-r i sk  p o p u l a t i o n  
aged  12 to 59, it is 16.4 for  males  and  16.6 for  females) .  
H o w e v e r ,  the  f igure also d e m o n s t r a t e s  tha t  males  con- 
sume the r isk fas ter  than  females  unt i l  the  age of  30. 
A f t e r  tha t  the  t r end  is r eversed :  By the age of  60 w o m e n  
have  caught  up reach ing  the same  final value.  

F ina l ly  we g r o u p e d  the  age d i s t r ibu t ions  for  the  th ree  
def in i t ions  of  onse t ,  first sign o f  a m e n t a l  d i so rder ,  first 
psychot ic  s y m p t o m  and  first  admiss ion ,  in to  f ive-year  
age groups  (Fig.  8). B a s e d  on the ear l ies t  i nd ica to r  of  
onse t ,  i .e .  the  first sign of  a men ta l  d i so rde r  the  248 
pa t i en t s  were  able  to r epo r t ,  the  curve of  onse t  for  males  
depic ts  an ear ly  beg inn ing  and  s teep  increase  with a p e a k  
a l r eady  be tw e e n  15 and 24 years  fo l lowed  by  a fair ly 
s t eady  decrease .  F e m a l e s  show a less s t eep  increase  and 
a lower  p e a k  b e t w e e n  20 and  29 years  o f  age.  A f t e r  a 
first dec rease  a second  lower ,  bu t  still s ignif icant  p e a k  
(P  -< 0.05, c o m p a r e d  with ma les  and  the  p r o j e c t e d  t r end)  
a ppe a r s  in the  age g roup  45 to 54 where  t i le  f emale  
n u m b e r  of  onsets  is a p p r o x i m a t e l y  t h ree  t imes  h igher  
than  tha t  of  males .  In  62% of  males  bu t  on ly  47% of  
females  the  o u t b r e a k  of  the  d i sease  is s i tua ted  be fo re  the  
age of  25 years .  In  10.3% of  males  and  in 9.2% of  
females  the  first  signs of  a men ta l  d i s o r d e r  occur red  be-  
fore  the  age o f  15. B e y o n d  50 years  of  age howeve r ,  the  
ra te  of  onse t  is be low 2%.  



116 

percentage of males (n=127) ~ % .  
and females (n=140) with r - -p 

(ever) adequate role performance 

social area Un (%) 

69 
x(Icx~ 8 S ~  partnership 

occupation 

e 
own Income 

81 

69 
* ~ *  living conditions 

88 

100 90 80 70 60 50 40 30 20 10 0 
a:kn-abb2b 

percentage of males and females 
with breaks in social roles 

(related to pat[ents 
with adequate roles) 

in (%) 

~ 6 4 x <  

~ 1 4 7  

~ 56 

�9 males 

~ 35 �9 females 

sex differences (chl =) 

~ 1 1  24 0 p<.lO �9 p<.05 
* = n  p<,O01 

o 1'o :~o ~o 4:o go 8o ;~o 8o ~o Ibo 
% 

Fig. 7. Sex differences in social roles 
(Source: F~itkenheuer et al. 1992) 
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Fig. 8. Sex-specific age distribution at different points in time in 
the early course of schizophrenia broad definition (ICD 9-295, 
297, 298.3, 298.4). Mannheim, Heidelberg, Rhine-Neckar Dis- 
trict, Eastern Palatinate (Source: Hgfner et al. 1991 a) 

1 0  

D i s c u s s i o n  

Our findings suggest that in the early symptomatology 
and course schizophrenia represents a rather uniform 
and fairly robust clinical picture. Except for some minor 
differences in a few non-specific symptoms (e.g. two 
compulsive symptoms in males, which may be the ex- 
pression of different reaction patterns of the two sexes to 
the basic symptomatology of the disease, and delusions 
of guilt in females) and almost trivial differences in some 
delusional contents schizophrenic males and females 

differ mainly in their disease behaviour. The more fre- 
quent pathoplastic phenomenon (Birnbaum 1923) of de- 
lusions of sexual content in women is presumably due to 
psychological and in the case of delusions of pregnancy 
to trivial differences between the two sexes. 

The higher frequency of socially negative behaviour 
in schizophrenic men compared with women also re- 
ported in many other studies (e.g. The WHO Determi- 
nants of Outcome Study, Hambrecht et al., 1992) is pre- 
sumably a result of gender differences in disease be- 
haviour rather than an effect of the disease itself. As in 
normal life, males show negative social attitudes and be- 
haviour far more often than females. Together with the 
earlier irruption of the disease in the social career of 
males the differences in disease behaviour probably in- 
fluence the social outcome of the disease in males and 
females. 

The influence of age seems to be largely restricted not 
to disease-specific but to age-specific developmental fac- 
tors producing for example a maximum of anxiety and 
depression at the time of first admission mainly in the 
age groups of maximum risk for the first occurrence of 
these symptoms in the general population. Age-specific 
factors of the cognitive development seem to influence 
the formation or differentiation of the positive symp- 
toms, delusional symptoms in particular. This age trend 
is likely not to be due to the psychosis itself, but to 
the influence of cognitive maturity on the formation or 
differentiation of delusional symptoms. Moreover, the 
growing tendency with age of externalisation or a more 
projective coping style can provide an explanation for 
the steeply increasing frequency of paranoid delusions in 
old age independent of their cause. 

In all age groups and in both sexes the onset of schizo- 
phrenia is characterized mainly by negative symptoms 
followed by positive symptoms with a considerable time 
lag. At the time of first admission we found no age and 
sex differences in the negative symptomatology. We as- 
sume that the negative symptomatology is more closely 
connected with the disease process itself than the posi- 
tive symptomatology. The tendency towards uniformity 
of the early course of the disease, however, does not 



infer a homogeneous etiology as can be shown by the 
example of the reaction pattern of "mental retardation", 
which is also fairly uniform despite the manifold causes. 
The attempts of isolating differential diseases in the core 
of schizophrenic symptomatology - such as T. Crow's 
Type ! - Type II schizophrenia, Murray and Castle's 
male Kraepelinian and female affective or Leonhard's 
12 types schizophrenia - are not supported by these 
results. 

The early stage of schizophrenia prior to first admis- 
sion is an essential part of the entire course of the dis- 
ease. It has some consequences for predictor studies of 
schizophrenia. If in these studies first admission is de- 
fined as onset, insufficient premorbid social adjustment 
and work performance, which are consistently found to 
be powerful predictors of an unfavourable course, may 
often be caused by the early course of the disease. 

A major social corollary of the earlier onset of male 
schizophrenia thus consists in a "non-starter" effect, i.e. 
the outbreak of the psychosis prior to a significant up- 
ward movement in the social career, as suggested by 
Dunham (1965) back in the 1960's. 

The steps of social decline as demonstrated seem to 
be more often a consequence of the beginning disease 
rather than a precipitating factor for the first schizo- 
phrenic episode, which is in accordance with what B. 
Dohrenwend (1990) showed in a study of life events pre- 
ceding the first episode. The irruption of the disease into 
the social biography, which occurs 3 to 4 years earlier in 
males, obviously leads to an earlier disruption of the 
latters' social career. Together with the more frequent 
socially negative disease behaviour in males this fact 
is bound to lead to a less favourable social course in 
comparison with females independently of the symptom- 
related course. This sex difference was demonstrated 
in the methodologically sophisticated follow-up studies 
conducted by Shepherd et al. (1989) and Salokangas et 
al. (1987). 

The most important age difference is that of age at 
first onset: in females the onset of schizophrenia is 3-4 
years later on average than in males, and a second peak 
of onsets in observed in the age group 45 to 54. The 
reason probably is a stronger structural and weaker func- 
tional effect of estrogen fading out around menopause. 
It probably results in an elevation of the vulnerability 
threshold for schizophrenia and in a weak antipsychotic 
effect in the acute psychosis by reducing the D2 receptor 
sensitivity. This pathophysiological mechanism has no 
etiological importance, but it may open up interesting 
perspectives for preventive and therapeutic strategies. 

The parallel shift of the age values for successive 
milestones in the early history of the psychosis is a first 
indicator of a fairly equal early course of schizophrenia 
in males and females. Together with the transnational 
stability of the gender differences in age at onset this 
suggests a biological rather than psychosocial explana- 
tion for the difference in age at onset. 

Also the finding of an equal cumulative risk for males 
and females seems to be transnationally replicable not 
only between Denmark and Germany but also on the 
pooled data of the WHO Determinants of Outcome 
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Study (Jablensky 1987, Hambrecht et al. 1992). An iden- 
tical lifetime risk suggests that sex has no influence on the 
etiology of  schizophrenia. Rather, factors associated with 
the female sex seem to delay the outbreak of  the disease, 
and factors associated with the male sex seem to accelerate 
the outbreak of the disease. 

On the basis of these epidemiological findings - the 
distribution of onsets over the female life cycle, the 
transnational stability of this finding and the animal 
experiments (Labrie et al. 1978; Raymond et al. 1978, 
Fields and Gordon 1982, DiPaolo and Falardeau 1985, 
Hruska 1986), which proved a neuroleptic-like effect of 
17-~-estradiol, we generate d three causal hypotheses re- 
lated with the hypotheses put forward earlier by Seeman 
(1982), Lewine (1988) and Seeman and Lang (1990): 

1. An early effect of estrogen acting already during brain 
maturation enhances the vulnerability threshold for schizo- 
phrenia and thus causes a delay of first manifestation in 
females. 

2. From puberty on this structural effect is reinforced by 
a functional effect. 

3. Both effects seem to fade out with subsiding estrogen 
secretion around menopause leading to the late onset of 
those genetically predisposed women who had until then 
not fallen ill because of the protective effect of estro- 
gens. 

Together with Gattaz and Behrens (Hfifner et al. 1991a) 
we tested these hypotheses on the classical paradigms of 
dopamine-induced behaviour in animal experiments and 
found that chronic application of 17-13-E2 reduced both 
effects clearly and significantly with the effect being 
stronger in newborn than in adult animals. Post mortem 
conducted striatal binding experiments with (3H) sul- 
piride confirmed that the underlying neurohormonal 
mechanism consists in the reduction of the D2 receptor 
sensitivity in the brain through estradiol. 

We suppose that this neuromodulatory effect of 
estrogen on D2 receptors in the brain accounts for the 
delayed onset of schizophrenia in women by enhancing 
the vulnerability threshold. 

In order to test the applicability of this model gained 
from animal experiments to human schizophrenia, A. 
Riecher-R6ssler and our research group examined the 
temporal associations between phases of the menstrual 
cycle and plasma estrogen levels on the one hand, mea- 
sures of schizophrenic and unspecific symptomatology 
on the other hand, in 32 women with normal menstrual 
cycle diagnosed as acute schizophrenics (Riecher-R6ss- 
ler et al. 1992). There was a significant excess of acute 
hospitalization during the low estrogen phase as com- 
pared with other phases of the cycle (P _< 0.01). Negative 
correlations were found between plasma estrogen level 
on the one hand and measures of schizophrenic and un- 
specific symptoms on the other hand. 

This confirms our assumption that the neuromodulat- 
ory effect of estrogen on D2 receptors in the brain traced 
in animal experiments is also effective in human schizo- 
phrenics. 
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