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Age at Puberty and Mental Illness
Towards a Neurodevelopmental Aetiology of

Kraepelin's Endogenous Psychoses*

LETTEN F. SAUGSTAD

The hypothesisof a neurodevelopmentalaetiology of manicâ€”depressivepsychosisand
schizophreniaisbasedonthe relationbetweenonsetof pubertyandthe finalregressiveevents
inthe centralnervoussystem(eliminationof 40% of neuronalsynapses),andthe discrepancy
in body buildin the two disorderswhich is similarto that between early- and late-maturing
individuals.The markedrise in manicâ€”depressivepsychosesand decline in schizophrenia,
particularlythe non-paranoidcategories,accompanyingthe declinein meanpubertalage by
somefour yearsduringthe pasthundredyearsaretaken as evidencethat manicâ€”depressive
psychosisaffects earlymaturersandschizophreniaparticularlyaffects late maturers.Gender
differencesandsocialdifferentialsaccordwith thistheory.Redundancyof neuronalsynapses
characterisesmanic-depressivepsychosis,andreduceddensityof synapsesisa characteristic
of schizophrenia,whereas â€˜¿�normality',with optimal synapticdensity, is in between.

The hypothesis is presented that the aetiology of
manic-depressive psychosis (MDP) and schizophrenia
is neurodevelopmental, arising from maturational
irregularities in the central nervous system (CNS) in
individuals with very early and extremely late puberty.
This hypothesis is based on the relation between onset
of puberty and the last major step in brain develop
ment, and the discrepancyin body build in MDP and
schizophrenia which is similar to that between very
early and extremely late maturing individuals.

In the humanspecies,onset of pubertyis considered
to coincide with the fmal regressive event in the CNS
(elimination of about 40Â°loof neuronal synapses)
(Huttenlocker, 1984; Ribchester, 1986; Goldman
Rakie, 1988: Raki@, 1989). Any irregularity at this
stage will alter later brain function; such maturational
irregularities are most likely to occur at the extremes
of very early or extremely late puberty.
Early maturers (early puberty) tend to be pyknic

(stocky), and late maturers tend to be leptosomic
(slender) (Marshall & Tanner, 1986). According to
Kretschmer (1921), pyknic body build predominated
in MDP (90% of cases) and leptosomic in schizo
phrenia (80'lo of cases) at a time when only around
20Â°loof the general population was of true pykmc
or leptosomic build and mean age at menarche was
around 15 years.

Age at puberty is only partly genetically determined.
The decline in mean age at menarchefrom just below

17 years 100 years ago to around 13 years today in
Western industrialised countries (Marshall & Tanner,
1986) is usually considered a phenotypic response to
improved living conditions. Late maturers (mean + 2
s.d.) now experience menarche at about the same age
(15 years) as early maturers (mean minus 2 s.d.) a
century ago. Concomitantly, there has been a shift
from a predominanceof leptosomic-athletic and true
leptosomic build to pyknicâ€”athleticand true pyknic
build. Following this decline in pubertal age, a
significant rise in MDP is expected concomitant with
a decline in schizophrenia,if MDP does indeed affect
very early maturers and schizophrenia extremely late
maturing individuals.

Trends in MDP

The Norwegian National Case Register of Serious
Mental Disorder comprises all first admissions to
psychiatric hospitals and clinics by diagnosis since
1916 (@)degÃ¢rd,1971; Saugstad & 9)degÃ¡rd, 1980,
1983, 1985). First admissions classified MDP or
reactivedepressivepsychosis (ICDâ€”9category 298.0;
World Health Organization, 1978)increasedby more
than 50Â¾between 1926and 1%5. A majority of the
latter is diagnosed MDP on readmission. In addition,
an increasing proportion of hospital admissions was
being classified as non-psychotic, particularly as
depression (300.4), which has increased from less

* The hypothesis was first presented at the Annual Meeting of the Royal College of Psychiatrists, Brighton, 1-7 July 1988.
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than 5Â¾in the 1940s to above 10Â¾in the â€˜¿�60sand
now exceeds 20Â¾.A great number of these patients
arc involuntarily admitted. Similarly in Denmark,
where the Danish National Psychiatric Register
covers admissions to psychiatric hospitals and clinics,
the studies (Weeke et a!, 1975; Nielsen & BjÃ¸rn
Henriksen, 1979) agree that MDP and depressive
psychosis (298.0) occur with increasing frequency.
In Iceland, Helgason (1979) in his follow-up study
observed a lifetime risk of MDP of 3.34Â°loas
against 2.72% in 1947, and there was also a marked
increase in depressive psychosis (298.0) and in
non-psychotic depression (300.4). In the Lundby
study from Sweden (Hagnell et al, 1982) of in
patients, out-patients, and untreated cases, the
probability of suffering a depression increased
significantly in both sexes over the period 1947-72,
and the risk was highest among those aged 20-30
years. Similar observations have been made in the
USA (Kierman, 1978), where there is an alarming
increase of depression.

Trends in schizophrenia

Almost all cases of schizophrenia were admitted, and
the admission rate probably approached 90% during
1921-40, and around 80Â¾in the following 26 years
in Norway (@)degÃ¡rd,1971; Saugstad & @)degÃ£rd,
1980, 1983; Saugstad, 1986). The narrowing of
the concept of schizophrenia to a disorder with a
necessarily poor prognosis, combined with a rising
preference for diagnosing intermediate functional
psychosis (ICD-9 297, 298, 299), and postponement
of a diagnosis of schizophrenia until readmission
complicate an assessment of its decline. However,
taking into consideration Kretschmer's observation
(1921) that the most severe subgroups of schizo
phrenics such as the non-paranoid (hebephrenia,
catatonia, dementia simplex), were the most markedly
leptosomic (dysplastic), suggesting that they represent
extremely late maturers, a decline is probably mainly
recordedincountrieswitha narrowconceptof
schizophrenia, such as Norway, Denmark, and
Britain, among others.

In Norway, the lifetime risk of schizophrenia
(including paranoid psychosis (297)) decreased in
the male sex over 1926â€”65,and the decline is
considerable in recent years, although it is not as
marked as the reduction in schizophrenia diagnosed
on first admission, which fell from more than 60'/o in
1926 to 19'!. in 1965, and to 5.5% in 1977â€”78(both
sexestogether).InDenmark,therewasaremarkable
decline in first admissions for schizophrenia for both
sexes over 1970â€”84(StrÃ¸mgren, 1987). We may
question to what extent this reflects a true decline,

since, of first admissions in 1972 who received the
diagnosis that year or in the following 10years, only
50Â¾of the male and 40Â°!.of the female patients
received the diagnosis on first admission (Munk
JÃ¸rgensen, 1985). A most remarkable feature was,
however, the decreased proportion of resident
schizophrenics, particularly women. In Scotland,
first-admission rates dropped by as much as 40%
between 1969and 1978(Eagles& Whalley, 1985),and
in England and Wales (Saugstad & @)degÃ£rd,1983)
the proportion of schizophrenic first admissions
(induding paranoid psychosis)decreased slightly over
1970â€”77(from 13.5'!. to 11.3%).

In contrast, the prevalence of schizophrenia is
persistently high in poorer populations (e.g. in the
Istrian region of Yugoslavia, in certain parts of rural
Ireland, the Australian aborigines, the Cree Indians
and the Salteauxof Northern Saskatchewan(Crocetti
etal, 1964, 1971; Roy eta!, 1971; Warner, 1985)).
An excessive prevalence of schizophrenia (and
extremely low prevalence of MDP) has repeatedly
been observed in an isolated region of northern
Sweden, where according to BÃ˜k (1953), as late as
1949, poverty was widespread and death rates
were high. Moreover, BÃ˜Ã˜kcommented upon the
uniformity of the clinical picture (a particular type
of catatonia). Similar harsh conditions prevailed in
the neighbouring regions of Finland, where the
prevalence rates of schizophrenia are similarly
elevated (Vaisanen, 1975; Lehtinen & Vaisanen,
1981).

Sex differences in age at onset and
incidence of MDP

There is a markedly higher lifetime risk of MDP in
women than men in most investigations (by 1.5-2.0
times) (@)degÃ¢rd, 1972a; StrÃ¸mgren, 1976;
Rawnsley, 1982), in agreement with expectation from
the hypothesis. Onset of MDP in women is also
earlier than in men (maximum age-specific rates
30â€”40years v. 40â€”50years) (Lundquist, 1945).

Sex differences in age at onset and
incidence of schizophrenia

it is usually believed that there is no sex difference
in the incidence of schizophrenia, but a higher male
incidence has been observed. In the USA, Babigan
(1980) found higher male rates, and in Norway over
1926â€”65,9)degÃ£rd(1971) found 19Â°!.to 36Â°!ohigher
male admission rates. Higher male admission rates
have also been recorded in Denmark (StrÃ¸mgren,
1987), and in the Third World (Sartorius eta!, 1986,
1987).

https://doi.org/10.1192/bjp.155.4.536 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.155.4.536


538 SAUGSTAD

Onset of schizophrenia in men is, as expected,
earlier than in women, with a difference in maximum
age-specific rates of about ten years (Noreik &

@degÃ¡rd,1967; @degÃ£rd,1971). Earlier onset in
men is distinguished by being more insidious, with
greater chronic defects, and on the whole a less
favourable course (Saugstad & @)degÃ£rd,1980, 1986;
Watt et a!, 1983; StrÃ˜mgren,1987; HÃ¤fner,1987).

With an earlier puberty (lower proportion of
extremely late maturers)the female sex is â€˜¿�protected'
against schizophrenia with later, more acute onset,
and a more favourable course. Being older at
onset, there is relatively good preservation of the
personality, which at that stage is alreadymatureand
fully developed, and female schizophrenics stay a
shorter time in hospital, and spend longer out of
hospital (StrÃ¸mgren,1987). This might explain the
decrease of resident schizophrenics since 1953 in
Denmark being much more pronounced for women.
A more intensive study of the limited population of
Bornhohn in 1935 and in 1983 revealed a considerably
decreased prevalence of female schizophrenics
compared with a little-changed prevalence in men
(StrÃ¸mgren,1987).

Trends in subgroups of schizophrenics

In Norway, over 1977â€”78,when 5.5% of the total
6255 first admissionswere classifiedas schizophrenic,
catatonia was diagnosed in only two women and four
men, and dementia simplex and hebephrenia in 11
women and 21 men respectively. Whereaspreviously
there had been a predominance of non-paranoid
schizophrenia in the men, non-paranoid and
paranoid schizophreniawere now about equally rare.
In women paranoid schizophrenia predominated,
whereas an equal proportion of non-paranoid and
paranoid schizophrenics had been found in previous
investigations (Saugstad & @degÃ¢rd,1980).

This decline in the most severe subgroups such as
the non-paranoid (hebephrenia, catatonia, dementia
simplex) has often been accepted as due to drug
treatment. The drugs cannot affect age at onset.
The non-paranoid, with their most pronounced
leptosomic (dysplastic) body build and particularly
early and insidious onset, probably belong to the most
extreme categories of late maturers. The marked
reduction in these cases is therefore more likely a
result of their significant reduction in the population.
This is illustrated by the fact that Kretschmer's
observation of leptosomicâ€”dysplasticbody build
(acromegaloidism, eunuchoidism, infantilism,
virilism in females, femininity in males, etc.) in
l7.5Â°/o of schizophrenics(as against 0.4Â°lo in MDP)
has received no attention lately. It might simply

be due to a reduction in the numbers of these
cases.

The relation between maturational rate and
subgroup of schizophrenia is also illustrated from
Asia and Africa, where ethnic groups are more
mature throughout growth, with more weight for
height than whites, and mature earlier (earlier
age at puberty) (Marshall& Tanner, 1986). A greater
predominance of paranoid over non-paranoid
schizophrenia is observed, and onset is more acute
and the course of the disease more favourable, with
less chronic defects, than in the European countries
included in the WHO study (Sartorius et al, 1986,
1987).

Trends in body build

Kretschmer's (1921) observations have been con
firmed. There is a persistent discrepancy in body
build in MDP and schizophrenia (Langfeldt, 1937).
The association is now not so clear, because a
rising proportion of cases of schizophrenia are
unclassifiable (mixed type) (Astrup et a!, 1962;
Astrup & Noreik, 1966; Price, 1969; Singer, 1972).
This has led to the opinion that Kretschmer himself
overestimated the strength of the association. With
considerably lower mean pubertal age and near
disappearance of the extremes of body build in late
maturers such as true leptosomic and considerable
reduction in leptosomicâ€”athietics,the association
between body build and schizophrenia is apt to be
less clear. The association has always been most
pronounced in males, with puberty on average two
years later than in females. The relation between
body build and MDP is unaffected. Moreover, when
MDP occurs in non-pyknic individuals, the course
and prognosis are atypical (Mauz, 1930; StrÃ¸mgren,
1976). The relation between body build and mental
illness has also been confirmed in other ethnic groups
(Verghese et a!, 1978).

Concomitant with the decline in pubertal age,
there is an increase in mean adult height of 13 cm
and more weight for height. Weight for height
has no Gaussian distribution, but the distribution
is skewed toward the heavier weights, confirming
a change in predominant body build toward the
pyknic (stocky) type (Central Bureau of Statistics,
1988).

The social distributionof manic-depressives

Information relating social class to age at puberty
is rarely available. A significantly higher rate of
MDP in social class I than in the lower social classes
has been observed in Finland (StenbÃ¤ck & AchtÃ©,
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1966), in Iceland (Helgason, 1979), and in other
countries (Rawnsley, 1982).

In Norway, the social differentials are negligible
(Brundtland et al, 1980). @degÃ¢rd(1963, 1976b)
followed all students leaving secondary schools in
Norway between 1916and 1929until 1974, by means
of the National Case Register: the female rate for
MDP was 2.3 times higher than that in the general
population, the male rate 1.7 times higher. The
students represented only a few percent (< 5%) of
the relevant birth cohorts (1895â€”1910),in largely
upper-middle-class families.

The social distributionof schizophrenics

An excess of schizophrenia in the lowest social classes
(V) is one of the most consistent and debated fmdings
in psychiatric epidemiology (frlegÃ£rd, 1972!,, 1975a).
The discrepancy concerns to what extent schizo
phrenics drift down to or were born and reared in
social class V. In America, Hoffingshead & Redlich
(1958) maintained that the great majority were born
and reared there, whereas in Britain Goldberg &
Morrison (1963) found that the social distribution
of the fathers of schizophrenics equalled that of
the general population, and therefore that the
schizophrenics drifted down either before or after
onset of the disease. The studies are however not
comparable, because the British social classification
includes only occupation, whereas the Americans
used weighted scores for place of residence, level of
education, and occupation, which lowers the social
class of previous generations. Further, the Americans
included mainly chronic in-patients (10â€”15years in
hospital) adding to a probable social bias towards
the lowest socio-economic class. In contrast, the
British series could be biased towards the middle
classes. This is because only 52Â¾(351/672) of the
series drawn by the Registrar General was considered.
Among the 321 missing, 163 were excluded because
â€œ¿�alargeproportion of the patientswhose entrycould
not be found had foreign names and were probably
born abroadâ€•.The remaining 158 excluded (20â€”24
years old) were â€œ¿�difficultto interpret, they do not
resemble the general population as closely as the
fathers of patients aged 25â€”34yearsâ€•(Goldberg &
Morrison, 1963). Most likely, therefore, an excess
of schizophrenics are born and reared in the lowest
socio-economic class, although not a majority
(Saugstad, 1989a,b). The lack of excess of schizo
phrenics in the lowest class in the Hagerstown study
(Clausen&Kohn, 1959)is not convincing. Therewere
several confounding factors, such as the opening of a
new private hospital in the middle of the study, with
its effect on admission rates, selection of patients,

and diagnoses. The number of cases was small, and
therewas no information on the proportion of single/
married, male/female, distribution by occupation,
or diagnostic criteria (Saugstad, 1989a).

The present minor social differentials in Norway,
where no social classification has been constructed
that differentiates significantly in mortality, led

@degÃ¢rd(l975a) to use occupations. The total of
34 457 gainfully employed first admissions aged
20â€”69years during 1926â€”50 were divided into
13 occupations. The highest admission rates for
schizophrenia were observed in occupations with
the lowest standard of training, income and social
prestige. More particularly, in these occupations
with a decreasing population (farm labourers,
seamen) the rates increased inthe last decade, whereas
they declined in expanding occupations such as
technicians.

Discussion

The rise in MDP, including depressive psychosis
(ICD-9 298.0) and the decline in schizophrenia,
particularly the non-paranoid categories (295.0,
295.1, 295.2), accompanying the significant decline
in mean pubertalage in this century, have been taken
as evidence suggesting that MDP affects very early
maturers and schizophrenia late-maturing individuals,
as have the sex differences in incidence and age at
onsetinMDP andschizophrenia.Thedifferentsocial
distribution of MDP and schizophrenia, with an
excess of MDP in the highest strata of society and
of schizophrenia in the lowest, further strengthens
the evidence for a neurodevelopmental aetiology
involving maturational irregularities.

A frequentargumentto account for the strikingrise
in depression has been increased social psychological
strain. However, the mentaldisordersmost associated
with stress and life events are non-psychotic con
ditions such as the multiple depressive reactions
(ICDâ€”9301.1, 308.1, 308.4, 311, 312, 313, 300.4).
It is not usually possible to predict an outbreak of
MDP, or relate it to a particularevent. The â€œ¿�reactive
or psychogenicâ€•depressive psychoses (298.0) are by
definition restricted to those which are â€œ¿�largelyor
entirely attributable to a recent life experienceâ€•
(ICD-9). In practice, the diagnosis is frequentlyused
without this requirement being fulfilled because of
the reluctanceto diagnose MDP or schizophrenia on
first admission to hospital.

The growing reluctanceto diagnose schizophrenia,
the predominance of different concepts of the
disease, changing diagnostic practice, as well as
insufficient information, complicate an assessment
of its decline (Saugstad & @)degÃ£rd,1980, 1983,
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1985).Furthermore,in countrieswith high unemploy
ment, a number of schizophrenics are probably living
in the community (Wiersma et a!, 1983), receiving
social benefits without ever having had a psychiatric
examination. The striking decline in admissions
classified as non-paranoid schizophrenia in Norway
and Denmark is, however, accepted as reflecting a true
decline, which is also illustrated from Denmark in
the decrease in schizophrenic in-patients (StrÃ¸mgren,
1987). There is no information from Britain concern
ing the decline in schizophrenia by subgroup.

Experienced psychiatrists like @)degÃ¡rd(l972a)
and StrÃ˜mgren (1982) agree that the clinical picture of
schizophrenia has changed continuously during the last
40-50 years, and that severe deterioration is now not
often seen. We seem to observe an increasing number
of acute, latent, schizoaffective and borderline
psychotic conditions. These conditions have probably
always been included in the concept of schizophrenia
in the USA (until the introduction of DSM-III in
1980). They were possibly becoming increasingly
frequent. This led Kasanin (1933) to introduce the
concept of schizoaffective disorder, Hoch & Polatin
(1949) latent or pseudoneurotic schizophrenia, Kety
et al(1968) the spectrum schizophrenia, and Knight
(1954) borderline schizophrenia. Subgroups of
schizophrenics had already been described by French
and German psychiatrists in the last century or
the beginning of this century (Pichot, 1983). The
unchanged, high proportion of first admissions
classified schizophrenic in the USA in 1969 and
1975 (46.6%), without breakdown by subgroup, is
therefore no argument against a decline in the most
severe (least treatable) subgroups such as catatonia,
hebephrenia and simple schizophrenia.

The non-paranoidschizophrenicswith theirextreme
body build are probably those with the most delayed
puberty, whereas puberty is possibly less delayed in
paranoid schizophrenia and in subgroups with a
favourableprognosis. In view of the relationbetween
mean pubertal age and standard of living, we might
speculatethat the reason for the earlyintroductionof
the conceptof intermediatefunctionalpsychoses(reac
tive or psychogenic) in Norway (1911) and Denmark
(1916), for clinicalconditions which in othercountries
would have beendiagnosedas schizophreniaor MDP,
was simply that these clinical pictures were compara
tively more frequent because of the comparatively
high standard of living (lower mean pubertal age).

Why is schizophreniaof early onset,
particularly in the male sex?

A neurodevelopmental aetiology involving matu
rational irregularities in the CNS in extremely

late-maturingschizophrenics implies that the attenu
ation of synaptic density goes beyond the optimal,
and reduced synaptic density results. This reduction
in density of synapses is invariably most pronounced
in males, because of their later puberty. An earlier
onset and more severe course is therefore to be
expected.

The synapses that die are dispersed among those
that survive, and we would therefore expect only
subtle, unspecific structural cerebral deficits. Because
regions ofthe neocortex, particularly the anterior and
superior frontal cortex, are probably the last to reach
adult levels of synaptic density (Raki@,1989; Phelps
et a!, 1989), maximum reduction in density of
synapses is expected in these regions. Verification of
brain pathology specific to schizophrenia has not
been easy. There is invariably considerable overlap
between schizophrenicsand controls. Several studies
have had to rely on statistical comparisons of means
in order to observe differences. However, there
is agreement that the brain in schizophrenia is
structurally abnormal. It manifests, in accordance
with expectation, a condition of subtle structural
deficits, often with a frontocortical maximum
(Andreasen et a!, 1982; Shelton & Weinberger,
1986). When cerebral atrophy is found, there is a
high frequency of pre- and peri-natal morbidity
(Shelton & Weinberger, 1986).

Clinically, it seems reasonable to consider the
dependency of schizophrenics on their social
environment (inability to choose their own suitable
environment), because of theirexcessivevulnerability
to overstimulation(highexpressedemotions, noisome
occupations, etc.) as well as to understimulation
(social isolation), as reflecting their neurodevel
opmental disorder. The detrimental effect of low IQ
on the course and prognosis of the disease (Jones
& Offord, 1975) is also in accord with the hypothesis
if the neurodevelopmentaldisorderhas this particular
characteristic.

Why does MDP occur at any age,
and particularlyin females?

A certain shortening of the pre-pubertal growth
period is probably accompanied by higher rates of
elimination of synapses. In very early maturing MDP
with a marked reduction in this final stage of
brain reorganisation, irregularities and insufficient
elimination of synapses could occur. It is suggested
that incomplete final adjustment and a persistency
of supernumerary synapses characterise MDP. The
redundancy is most pronounced in the female sex
with an earlier average puberty, and MDP is also
more common. A redundancy of synapses is not
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verifiable, even with our refined neuroradiological
methods. The reports of â€œ¿�nodefinite pathological
changes in the CNSâ€•in the main group of MDP
(Ashcroft, 1982) is therefore in agreement with
expectation, as is the return of the personality to
normal between the psychotic episodes. A psychotic
breakdown can occur at any age, in the young
(under 20 years) as well as in the old (over 70 years)
(Stenstedt, 1952; Helgason, 1979), but the maximum
age-specific rate is about 10 years earlier in women.

The insufficiency of genetics in MDP

The suggestionthat MDP mightbe â€˜¿�caused'by a single
heterozygous genotype on chromosome 11 (Egeland
et al, 1987), or in some cases by an allele on the
X chromosome (Baron et a!, 1987), is not contrary
to the view that very early puberty is the necessary
factor for the development of MDP. The allele by
itself is not necessarily causative: less than 70Â°loof
those who inherit the allele develop the disorder.

The insufficiency of genetics in schizophrenia

Although a genetic aetiology for schizophrenia is
highly convincing in studies of multiplex families,
the low proportion of such multiply affected families
and the great number of sporadic cases underline
the uncertainty about a genetic component. The
high discordance rate (>50%) in monozygotic
twins stresses the insufficiency of a genetic factor.
We (Saugstad & @.)degÃ¡rd,1986a) were unable to
demonstrate any significant correlation between
inbreeding in rural communities in Norway in 1891
(mean 8.3%, range 4â€”3lÂ°!o)and first-admission
rates to psychiatric hospitals over 1921â€”40(>80%
schizophrenic). Psychiatric morbidity as measured
by first admission to psychiatric hospitals in Norway
over 1926-55 (22 000 admissions) was also lower
than expected among offspring of consanguineous
parentage in comparison with the general population.
In Helgason's (1979) investigation of all first-cousin
marriages in Iceland during 1916â€”64,only the rates
of mentalretardationandorganicsyndromeswere
higher than in the controls.
Sherringtoneta!(1988)suggestedasusceptibility

locus for schizophrenia on chromosome 5. However,
Kennedy et a! (1988), in their investigation of the
geneticallyhomogeneous populationoftheisolated
region in Northern Sweden (BÃ˜Ã˜k,1953), have
produced strong evidence against such linkage. This
is of particular interest since the population in question
was traced back to three Finnish families settling
in the region. The authors commented upon the
predominance of severe subgroups of schizophrenia,

in accordance with BÃ˜Ã˜k's description from 1953.
In this particular region where harsh conditions
prevailed as late as 1949, mean pubertal age was
probably well above the mean for Sweden, and the
proportion of late-maturers considerably increased.
Very late puberty as the necessary factor for the
development of schizophrenia with its high prevalence
in this area is clearly supported.

MDP and schizophreniahave existed
as long as mankind

If MDP and schizophrenia are caused by maturational
irregularities in the CNS of those maturing very early
and extremely late respectively, then Kraepein's
endogenous psychoses have probably existed as long
as mankind. Improvements in living conditions,
which increase rate of maturation, increase the
incidence of early maturers and thereby that of
MDP, concomitantly with a decreasein late maturers
and schizophrenia.

With this relation between standard of living,
age at puberty, and the two mental disorders, the
question arises as to whether standard of living in
the last century in Europe was a recent achievement
or of longer duration. That is to say, was the
incidence of schizophrenia declining or stable? In
Norway, with its late industrialrevolution (latterhalf
of the last century), a decline in living standard was
preventedby massiveoverseasmigration(second only
to Ireland) (Saugstad, 1979). The living conditions
in the above-mentioned northern Swedish area were
probably not much different from those in Norway,
and we would therefore imagine a similarly high
prevalance of schizophrenia and an extremely low
prevalence of MDP. This cannot be confirmed,
despite the fact that Norwegian admission statistics go
back to 1850.Attempts to conceptualise schizophrenia
were first developed in the latter half of the century.
Moreover, depressions were explicitly excluded from
the census on insanity in 1835. In Norway as well
as in England, the last century and the beginning of
this were devoted to the immense social task of
building mental hospitals. With inadequate hospital
facilities, the most severe cases and new cases of
schizophrenia were selected for admission. The last
century was also a period of therapeutic optimism
(moral treatment), an attitude which was essential
in filling up the new hospitals, but which prevents
any estimate of secular changes.

Anorexia nervosa- a disorder
of early maturation?

The effect of gender and social class on maturational
rate makes it reasonable to ask whether there are
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other disorders, more common in the female sex and
upper-middle classes, and increasing in the population,
in which early maturation could be involved. Anorexia
nervosa and bulimia nervosa affect the female sex
in particular and the upper-middle classes (Russel,
1983). They are steadily increasing, and they affect
maturational rate. Moreover, there is clinical and
experimental evidence of hypothalamic dysfunction
in these disorders. There are also reports of the
coexistence of MDP in some cases, and lithium has
sometimes proved a successful treatment (Cantwell
et a!, 1977; Stein et a!, 1982; Dc Vries, 1985).

No continuum of psychosisfrom
MDP to schizophrenia

A continuum of psychosis from MDP to schizophrenia
is unlikely if we accept a neurodevelopmental
aetiology of Kraepein's endogenous psychoses.
This is because normality, with optimal density of
synapses, is between the early-maturing MDP, with
redundancy of synapses, and the late-maturing
schizophrenia, with reduced synaptic density.

Schizophrenic disturbance of thinking is usually
readily distinguished from manicâ€”depressivemood
swings. They are clearly different and specific
psychopathological dimensions. However, the two
disorders have also several symptoms in common,
and we would expect similar areas and structures of
the brain to be involved â€”¿�those fundamental to
emotional and cognitive behaviour(neocortex, limbic
system, hypothalamus, etc.).

It seems reasonable to ask how it is possible to
explain that a redundancy of synapses can result in
excessive mood swings, whereas the attenuation of
synaptic density is associated with cognitive defects.
The hierarchical order of maturation in the CNS is
probablycrucialin this connection, becauseit implies
that the sites of change differ in the two disorders.
The phylogenetically oldest structures, such as the
brainstem,thalamus,hypothalamus,etc.,arethe
first to mature. The neocortex, particularly the
anterior and superior part of the frontal cortex, is
the last. So only in very early maturers could
synaptogenesis be prevented in some of the phylo
genetically oldest structures. In contrast we would
expect maximum reduction in synaptic density to
involve the anterior and superior part of the frontal
cortex in late-maturing schizophremcs, such as has
repeatedly been observed (Andreasen et a!, 1982).

Schizophrenia- the final common path

is unique: no single similar disease or injury has been
identified. When MDP occurs in non-pyknic
individuals, the course and prognosis are atypical
(Mauz, 1930). In contrast, classic endogenous
schizophrenia with its subtle non-specific structural
deficits, although the most common, is but one of
several schizophrenias. Several diseases (inherited
and other) may present as schizophrenia. In these
cases there are usually neurological signs and
symptoms, and cerebral atrophy is often found
(Propping, 1983; Saugstad & Ã˜degÃ¡rd, 1986b).
Schizophrenia can also result from an early brain
lesion affecting first and/or second regressive event
in the CNS (at 4-5 months of pregnancy, or 1â€”2
years of life), which remains clinically unnoticed until
around puberty when it interacts with the
developmental regression of excessive interneuronal
contacts (the final regressive event in the CNS)
leading to the later onset of psychosis. Depending
upon the site and extent of the primary lesion
and rate of maturation, a variety of psychopatho
logical conditions is observed in these cases,
ranging from non-paranoid and paranoid, to the
more favourable subgroups of schizophrenia,
borderline conditions, and schizoaffective. Some
times one has the impression of a continuum of
psychosis, without, however, the inclusion of classic
MDP. Finally, we observe cases of childhood
psychoses (childhood schizophrenia, infantile autism)
where the primary lesion prenatally and/or pen
natally is in itself sufficient to affect early infant
behaviour to such an extent. In such cases, onset
of puberty is usually accompanied by an increase
in EEG abnormalities, grand mal seizures, the
mental defect often seems more severe, and a
changing psychopathology is often observed which
requires a change in medication. Because the early
onset basically disturbs development, these psychoses
are not directly comparable to adult schizophrenia.
However, the characteristicperceptualdisturbances,
hypo- and hyper-responsiveness to stimuli as well
as their fluctuating nature and the detrimental
effect of low IQ, are comparable (Saugstad,
l989a).

Schizophrenia is therefore a final common path:
a brain reaction to a variety of adverse factors
acting pre-, pen- and post-natally. In contrast
to MDP, personality does not return to normal
between the psychotic episodes in schizophrenia.
We observe personality change, and a longer stay
in hospital is often needed, as well as chronic
neuroleptic treatment. A reduction in these cases
is therefore particularly desirable. Through our
improvementin livingconditionsin thiscentury,andin
particular the reduction in the proportion of very late

Classic MDP, with its excessive mood swings and
return of the normal personality between relapses,
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maturers(latepuberty)in thepopulation, we haveseen
a reduction in the most severe, least treatable forms
oftheendogenous neurodevelopmental schizophrenia,
the non-paranoid. Consideringthe exogenous schizo
phrenias, whether with onset in childhood or after
puberty, but where a brain lesion pre- and/or pen
natally is essential in the development of the disorder,
we may ask whether a reduction in the sequelae of
pre-and peninatalmorbidity is in sight. Factorskilling
infantsat onaround birth are similar to those operating
in pre- and/or perinatal morbidity (Saugstad, 1981).
The significant reduction in infant mortalityinthis cen
tury is therefore probably also reflected in a reduction
in the sequelae of pre- and perinatal morbidity. We
may therefore already be experiencing a reduction in
these schizophrenias with an exogenous aetiology. To
gain more insight into these matters, and to enable
comparison between different series of schizophrenics
from different countries, we need to establish
standardised criteria for optimal conditions, pre-,
pen- and post-natally (Saugstad, 1981, 1985).
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