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The Continuum of Psychosis and its Implication for the Structure of
the Gene

T.J. CROW

Three observations challenge Kraepelin’s binary view of the functional psychoses: a bimoda!
distribution of the clinical features of manic-depressive iliness and schizophrenia has not
been demonstrated; affective iliness appears to predispose to schizophrenia in later gener-
ations; and ‘schizoaffective’ ilinesses cannot be separated in family studies from either of the
prototypical psychoses. The alternative concept is that psychosis is a continuum extending
from unipolar, through bipolar affective iliness and schizoaffective psychosis, to typical
schizophrenia, with increasing degrees of defect. According to this concept the genes
predisposing to psychosis have a degree of stability that ensures that the form of the psy-
chosis tends to remain the same within families, but there is also the possibility of change,
implying that the genetic mechanisms themselves are variable. It is proposed that quantal
changes in the ‘virogene’ are due to replications within the genome (e.g. the generation of
tandem repeats of the element or a component of it); that such replications occur at a critical
stage (e.g. gametogenesis, fertilisation, very early embryogenesis) in the course of
reproduction; and that the ‘season of birth effect’ reflects the operation of the mechanism

responsible for these replications.

Contemporary classifications of psychiatric disease
owe much to Kraepelin (1899). At the end of the
last century he distinguished the organic from the
functional psychoses' and, in the latter category,
separated manic-depressive insanity from dementia
praecox (schizophrenia). The separation was
achieved on the basis of outcome—an episodic course
with recovery from individual episodes was regarded
as characteristic of manic-depressive illness, while in
dementia praecox an element of persistence and even
progression was to be expected. Although exceptions
are recognised, this generalisation on outcome has
survived relatively unchallenged.

Kraepelin’s ‘binary’ view has dominated subse-
quent work to the extent that the entities of
schizophrenia and manic-depressive illness are
widely regarded as separate diseases, each with a
different genetic background, treatment and outcome
(Gershon & Rieder, 1980; Loranger, 1981). The
earlier view (Guislain, 1833; Neumann, 1859;
Griesinger, 1861) that there is a unity in the
psychoses (the ‘einheit-psychose’) has yielded to
common observation that typical cases of manic-
depressive illness and schizophrenia have distinct
psychopathological features, usually follow their
predicted courses, and are associated with an inci-
dence of similar illnesses in first degree relatives.

This paper presents an alternative to Kraepelin’s
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binary concept. Doubts about the binary hypothesis
arise firstly from the failure of Kendell and co-
workers (Kendell & Gourlay, 1970; Kendell &
Brockington, 1980) to achieve a bimodal separation
of the two conditions on the basis of symptoms or
outcome. Secondly, the similarity of season of
birth and season of onset effects suggests that the
psychoses share aetiological determinants. Thirdly,
in family studies two findings indicate that the
conditions are more closely related genetically than is
generally believed: several investigations have shown
an excess of children with schizophrenia among the
offspring of parents with affective disorder, and
studies of ‘schizoaffective psychosis’ have failed to
separate this entity from either affective disorder or
schizophrenia.

The alternative concept is that there is a continuum
of psychosis extending from pure affective disorder
to schizophrenia with the defect state. The existence
of such a continuum would imply that the genetic
mechanisms postulated to underlie it are subject to
more rapid change than is associated with most
human genes.

Limitations of the binary concept

A persistent problem for the binary view has been the
undoubted occurrence of psychoses with both manic-
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depressive and schizophrenic symptoms. Kasanin
(1933) introduced the concept of ‘schizoaffective
psychosis’ and initiated discussion as to whether such
illnesses are variants of one or other of the prototypes,
or constitute a ‘third psychosis’.

It is generally assumed that ‘true’ schizoaffective
psychoses, which cannot be placed in either category,
are relatively rare, and that the majority of psychotic
illnesses can be classified as either affective or schizo-
phrenic. It would thus be expected that a discriminant
function based on the characteristic features would
separate the two conditions with relatively few
intermediate cases. In testing this prediction on data
from the US/UK Diagnostic Project, collected using
the Present State Examination and a semi-structured
history schedule, Kendell & Gourlay (1970) on the
contrary found a distribution with a maximum of
cases at the mid-point between the two typical
pictures (Fig. 1). A discriminant function which
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FiG. 1 The distribution of the weighted scores of 146
patients with schizophrenia and 146 patients with affective
disorder from the US-UK study on the discriminant func-
tion derived by Kendell & Gourlay to maximise separation
of the conditions (redrawn with permission from Kendell &
Gourlay, 1970)

included all those items which best distinguished
patients with a project diagnosis of affective disorder
from those with a diagnosis of schizophrenia did not
separate two groups at either end of the distribution.

In further sample (n=217) Kendell & Gourlay
again failed to demonstrate bimodality—this time
the distribution on the discriminant function was
uni-modal rather than tri-modal. Such findings cast
doubt on the common clinical assumption that most
cases of psychosis can be relatively easily classified as
either affective or schizophrenic.

Returning to the attack, Kendell & Brockington
(1980) developed a method for ascertaining a non-
linear relationship between symptomatology and
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outcome, but were unable to demonstrate such rela-
tionships in samples of 127 unselected psychotic and
105 schizoaffective patients. They wrote: “no firm
conclusions can be drawn about the relationship
between schizophrenic and affective psychoses,
though it has to be noted that yet another attempt to
demonstrate discontinuity between them has failed.”

The diagnostic boundaries of schizophrenia have
for long been debated. Nuclear symptoms (e.g.
thoughts experienced as alien or as auditory halluci-
nations) were advanced by Schneider (1957) as
pathognomonic, but they define a restricted range of
illnesses, and are not directly related to poor outcome
(Bland & Orn, 1980). An alternative strategy
adopted in recent research criteria (e.g. the DSM-III
criteria (American Psychiatric Association, 1980),
and the earlier criteria of Feighner et al, 1972) is to
include duration as a defining feature. Such criteria
are successful in predicting outcome. Outcome for
the schizoaffective psychoses, whether studied before
(Hunt & Appel, 1936; Clark & Mallett, 1963) or after
(Croughan et al, 1974; Brockington et al, 1980) the
introduction of operational criteria, is found to be
intermediate between schizophrenia and affective
disorder. Thus, although bimodality of outcome has
been claimed in one study (Cloninger et al, 1985),
experience with schizoaffective iliness does not
appear to support it.

The two prototypical psychoses share some salient
features. Both show a tendency to recur, more
striking in the case of manic-depressive psychosis but
present also in schizophrenia. Onset before puberty
is rare in either case, but the disease can occur at any
point in adult life, the mean onset of schizophrenia
being earlier (by a decade or more) than affective
illness. The lifetime prevalence of both conditions
approaches 1%. In neither case have characteristic
histopathological changes in the brain been estab-
lished, although recent neuroradiological (Johnstone
et al, 1976) and post-mortem studies (Brown e al,
1986) suggest structural changes (e.g. cerebral
ventricular enlargement) which are more marked in
schizophrenia. Seasonality of onset and of date of
birth have been widely discussed as a lead to the
aetiology of schizophrenia; such illnesses are more
likely (by about 5-10%) to have an onset in the early
summer months than at other times of the year, and
patients with these illnesses are more likely to have
been born in the winter months (Dalen, 1975). These
trends follow the seasons in the north and south
hemispheres. Similar effects have been found for
manic-depressive illness (Hare & Walter, 1978)
(Fig. 2).

Two explanations of the similarity of these findings
in affective and schizophrenic psychoses suggest
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themselves: that a statistical artefact has an influence
on both sets of data, or that the conditions share a
fundamental relationship to the seasons. Such arte-
facts as have been suggested have been effectively
dismissed (Watson et al, 1982; Pulver et al, 1983), and

421

therefore the second possibility must be seriously
entertained.

The prophylactic value of medication s established
in both conditions—lithium in preventing relapse in
affective illness (Davis, 1976), and neuroleptic medi-
cation in schizophrenia (Davis, 1975). Although such
drug specificity suggests differences in the underlying
disease processes, some schizophrenic illnesses
respond to lithium (Biederman et al, 1979; Delva &
Letemendia, 1986), and in addition to their efficacy in
mania, neuroleptics may be of value in depression
(Hollister ez al, 1967). Thus no unequivocal
demarcation of the functional psychoses can be made
on the basis of symptoms, outcome or response to
treatment, and the seasonality effects suggest an
underlying aetiological unity.

Are schizophrenia and affective psychosis genetically
related?

Tt is widely held that the genetic factors which predis-
pose to the two typical psychoses are unrelated. Thus
according to Gershon & Rieder (1980), “evidence
from twin and family studies suggests that bipolar
manic depressive illness and chronic schizophrenia
are distinct entities”, and according to Reich et al
(1982) “the genetic diathesis for affective disorders is
independent of that for other psychiatric disorders™.
Several findings suggest that such conclusions are too
dogmatic. Rather, the two conditions appear to be
related in a way which reveals something about the
genetic mechanisms. Specifically, affective illness in
one generation may predispose to schizophrenia in
the next.

In a survey of the risk of other psychiatricillnessin
first-degree relatives of patients with affective dis-
order, Rosenthal (1970) noted an excess of schizo-
phrenia in children (a mean of 2.3% in $ studies),

TABLE ]
Psychotic offspring of psychotic parents classified by diagnosis

Offspring Parents

Penrose (1968 Affective Schizophrenia
disorder

Affective disorder 232 34

Schizophrenia 205 150

Powelletal (1973) Manic-depressive Schizophrenia
psychosis

Manic-depressive psychosis 10 0

Schizophrenia 15 9
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while the risk in parents and siblings remained within
the 0.8% lifetime prevalence for the general popula-
tion. He asked: *“From the genetic point of view, why
should schizophrenia have occurred at all in these
families?”

Two studies have examined parent—child pairs in
which both members suffered from psychosis (Table
I). Penrose (1968) identified 621 such pairs in a series
of 5456 pairs of relatives with psychiatric disease col-
lected over a period of 18 yearsin the Ontario Mental
Hospitals. Among the ill children of schizophrenic
parents a diagnosis of schizophrenia preponderated
over affective disorder in a ratio of almost 5:1.
Among the children of affectively ill parents the ratio
was a little less than 1; schizophrenia was almost as
common as affective disorder. In a similar study on
the Aberdeen case register Powell er a/ (1973) found
schizophreniain thechildren of schizophrenic parents
and affective illness among the children of parents
with affective disorder as expected. However, among
the latter they found that for 10 cases of affective
disorder, 15 cases of schizophrenia were also present.

These findings suggest an excess of schizophrenia
among the children of affectively ill parents?; this
seems unlikely to be due to a secular trend toward
diagnosing more schizophrenia, or to selective factors
(e.g. hospital admission) leading to over-inclusion of
patients with schizophrenia, as the two samples were
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collected 30 years apart on either side of the Atlantic,
one from in-patient records and the other from a case
contact register.

In a series of 25 children of two manic-depressive
parents, Schulz (1940) reported that 7 suffered from
affective illness but 3 suffered from schizophrenia.
In applying more restrictive diagnostic criteria to a
larger literature, Elsasser (1952) found that of 169
children of two parents with manic-depressive or
atypical psychoses (i.e. with schizophrenia excluded),
18 suffered from definite affective iliness and 6 from
definite schizophrenia.

Pollock & Malzberg (1940) collected family
histories of psychosis over three generations. In
relatives in preceding generations (parents, grand-
parents, uncles and aunts) of patients with schizo-
phrenia they found an excess of affective iliness:
15 cases of affective illness compared with 11 of
schizophrenia (Table II).

Slater (1953) reported similar findings. In his
study of twins he recorded psychiatric iliness in other
relatives, and found the ratio of affective disorder to
schizophrenia (4:3) particularly high in the parents of
patients with schizophrenia. The corresponding ratio
(3:5) for siblings similarly showed more affective dis-
order than would conventionally be expected (Table
I1). No excess of schizophrenia was found in the
parents or siblings of patients with affective disorder.

TasLE 11
Psychotic illness in the preceding generations and siblings of patients with affective
disorder or schizophrenia

Relative group Proband diagnosis
Affective disorder Schizophrenia
Pollock & Malzberg (1940) (n=155) (n=175)
Preceding generations
(parents, uncles, aunts,
grandparents)
Manic-depressive 7 15
psychosis
Schizophrenia 3 11
Siblings
Manic-depressive psychosis It 2
Schizophrenia 3 8
Slater (1953) (n=38) (n=156)
Parents
Affective disorder 9 16
Schizophrenia 0 12
Siblings
Affective disorder 12 1S
Schizophrenia 1 26
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TasLE I11
Risk of psychosis in the first-degree relatives of probands with schizoaffective illness: percentages of
relatives affected

Type of psychosis Angstetal, 1979 Tsuang et al, 1977 Baronetal, 1982
(n=150) (n=52) (n=50)
SA-A S4-S
Schizophrenia 5.26 0.9 0 4.1
Schizoaffective psychosis 297 — 32 14
Affective psychosis 6.70 11.8 28.1 10.9

1. Schizoaffective illness was subdivided into mainly affective (SA-A) and mainly schizophrenic (SA-S) subtypes

In an earlier study of manic-depressive illness
(Slater, 1936) “a surprising feature had been the
number of schizophrenics among the children . .. In
10 of the 15 cases where manic-depressive subjects
had been found by Dr Slater to have schizophrenic
children he had been unable to find schizophrenia in
other members of the patient’s family or that of the
husband or wife”.

Each of these observations, therefore, is consistent
with a one-way movement between generations from
affective disorder to schizophrenia. On the basis of
his own family studies Myerson (1925) summarised
what he believed to be the inheritance of mental
disease: “that the manic-melancholic diseases are in
the main followed by manic-melancholic diseases,
but in a certain number, especially of doubtful cases
by dementia praecox ... that the manic-depressive
states of involution trend toward manic-depressive
and dementia praecox, especially the latter ... that
dementia praecox in an ancestor trends toward
dementia praecox in the descendants with a certain
scattering incidence of imbecility.”

Such a notion is an echo of the concept of the
degeneration psychosis as formulated by Morel
(1860) and Magnan (1893). As a genetic theory it is
unorthodox, but on the accumulated literature
looked at from an intergenerational standpoint it
appears it cannot be easily dismissed.

The genetics of schizoaffective disorder

On account of the historical origins of the concept of
schizoaffective psychosis and its pivotal position in
nosology, particular interest attaches to the genetics
involved.

In the largest study to date, Angst er al (1979)
found the risk of schizophrenia and affective disorder
to be approximately equal in first degree relatives of
schizoaffective probands, and that of schizoaffective
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illness to be appreciably less than that of either of
the prototypical psychoses (Table III). Two other
surveys (Tsuang et al, 1977; Baron et al, 1982) found
schizoaffective disorder to be more closely related to
affective illness than to schizophrenia. Each group of
researchers inferred that schizoaffective illnesses are
not genetically separate from the major (particularly
affective) psychoses. The conclusion that schizo-
affective illness is not a genetic entity was also reached
by Tsuang (1979) in a study of pairs of siblings with
psychosis. When diagnoses were blindly allocated to
the categories of schizophrenia, affective disorder,
and schizoaffective disorder, a deficit of schizo-
affective x schizoaffective pairs was observed relative
to the number of such diagnoses in the sample. Eight
schizoaffective x affective, five schizoaffective x

schizophrenic, and two schizophrenic x affective
pairs were present in a sample of 35 pairs.

The relationship of schizoaffective illness to the
affective disorders is illuminated by Gershon et al’s
(1982) study with modified Research Diagnostic
Criteria of 1254 relatives of patients with major
affective disorder: “These data were compatible
with the different affective disorders representing
thresholds on a continuum of underlying multi-
factorial vulnerability. In this model schizoaffective
illness represents greatest vulnerability, followed by
bipolar ... then unipolar (affective) illness”. These
authors thus espouse a continuum concept which
extends up to schizoaffective illness but excludes
schizophrenia.3

If schizoaffective disorder does not breed true and
has a relationship (as suggested by Tsuang et al
(1977), Baron ez al (1982) and Gershon et al (1982))
to affective disorder, the question arises whether an
excess of schizoaffective illness (or affective disorder)
is seen amongst first degree relatives of patients
with schizophrenia when schizophrenia is narrowly
defined as in recent operational criteria. Kendler ez al
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TaBLEIV
Morbid risk of schizophrenia, affective disorder, schizoaffective disorder and
atypical psvchosis (determined by DSM-III criteria) in blindly assessed first
degree relatives of patients with schizophrenia and surgical controls (from
Kendler et al, 1985)

Diagnosis Relatives affected: % P
Schizophrenics Controls
(n=332) (n=318)
Schizophrenia 37 0.2 7.9x10°8
Schizoaffective disorder 1.4 0.1 0.008
Atypical psychosis 2.5 0.3 0.0006
Affective disorder
Unipolar 6.0 7.6 NS
Bipolar 1.2 03 NS

(1985) reanalysed a consecutive series of 510 patients
with a chart diagnosis of schizophrenia from the Iowa
Hospitals with the DSM-III criteria, and compared
rates of illness in the relatives of 332 patients with a
DSM-III diagnosis of schizophrenia with those in
relatives of 318 surgical controls. In their analysis of
personal interview or hospital records these authors
found that while the risk of affective disorder was not
significantly increased, the risk of schizoaffective
disorder and atypical psychosis was (Table IV). Even
with a restrictive definition of schizophrenia, there-
fore, no ‘genetically pure’ syndrome is isolated, and a
relationship with the schizoaffective spectrum
remains.*

Thus it seems that schizoaffective illness occurs in
the relatives of patients with both schizophrenia
and affective disorder even when these illnesses are
restrictively defined. Unless schizoaffective disorder
can be partitioned into schizophrenic and affective
types of illness (and since the concept originated in
the failure of such an enterprise, this seems unlikely),
parsimony requires the conclusion that schizo-
affective disorder is but the bridge between affective
disorders and schizophrenia.® The psychoses consti-
tute a genetic continuum rather than two unrelated
diatheses (Crow & Cooper, 1986).

The genetics of a continuum

However, there is also a degree of stability of clinical
picture within families; without this, the Kraepelinian
dichotomy could hardly have survived.® Within
families (perhaps particularly within generations) the
form of the psychosis tends to breed true. Such a
trend is accentuated when (as often in genetic studies)
cases which do not fit the two classical pictures
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are excluded from consideration. A more faithful
representation is obtained when the series of cases is
unselected and intermediate diagnoses of probands
and relatives are allowed. Thus in his series of con-
secutive admissions with psychosis @degaard (1972)
included schizophrenic psychoses of three grades of
defect, and the categories of schizophrenia without
defect, reactive psychosis and atypical affective
psychosis cover most of what would be described as
schizoaffective illness in other classifications. The
incidence and type of illness in relatives (Fig. 3) is
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Fig. 3 Relative risks of psychiatric disorder, classified

from case histories, in the first and second degree relatives of

a consecutive series of admissions of patients with psychosis
(data taken from Gdegaard, 1972)
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compatible with the concept of a genetic continuum
along which conditions are distributed with increas-
ing severity from typical manic-depressive psychosis
to schizophrenia with severe defect. Within this
continuum particular forms of illness are genetically
related to those nearby. The inter-relatedness of the
two ends of the continuum, however, is limited.

The hypothesis of a continuum of psychosis is a
development of the concept of the ‘unitary psychosis’
espoused in the last century by Guislain, Neumann,
and Griesinger and more recently by others (Llopis,
1954; Menninger et al, 1958; Karisson, 1974; Ren-
nert, 1982; Flor-Henry, 1983). The refinement is
that the psychoses are represented on a continuum
(Fig. 4) from pure affective illness to deteriorating
schizophrenia.’

~b
schizo- schizophrenia
affective

psychosis

bipotar
aAtective
illness

unipolar
alfective
iliness

, Mmood-incongruent
delusions/altucinations

L 4 nuclear sy

defect state
» type 1l syndrome
FiG. 4 The continuum concept. Brackets indicate the
range over which mood-incongruent psychotic phenomena
and nuclear symptoms may occur

That movement along this continuum occurs is
documented by Ddegaard’s study and the studies on
schizoaffective disorder; that such movements take
place in the course of reproduction is suggested by
the systematic trend in the intergenerational studies.
For the children of parents with one type of psychosis
the risk of an illness of greater severity is increased.
These phenomena cast some light on the nature of the
underlying genetic mechanisms. They intimate that
in the psychoses we observe the manifestations of
quantum changesina variable gene. One possibility is
that at some critical stage of the reproductive
process (e.g. meiosis, fertilisation) tandem repeats of
a mobile genetic element (or of some component of
that element) are generated.

The nature of the psychotic continuum

The persistence of the psychoses in spite of a fertility
disadvantage, well documented in the case of
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schizophrenia but possibly also associated with
manic-depressive psychosis (Stevens, 1969), raises
the question of whether the gene confers advantages
on relatives of patients with psychotic illness. In
Iceland, Karlsson (1984) noted that such relatives
were over-represented, as recorded in the Icelandic
Who's Who, in public life and the professions.
Karlsson (1978) also drew attention to the frequency
of a history of mental illness in compendia of those
distinguished in literature, mathematics and philoso-
phy. Others (Andreasen & Powers, 1975; Jamison,
1986) have documented the prevalence of significant
affective disturbance in writers and poets. The nature
of the relationship between the two typical psychoses
and achievement is illuminated by Noreik &
Bdegaard’s (1966) study of Norwegians with a
background of higher education. Among high school
graduates they found admissions increased with
respect to general population expectation for a diag-
nosis of manic-depressive psychosis in both sexes and
for schizophrenia in females. In studying admission
rates in relation to occupation, they found that the
group comprising the liberal professions, teaching
and higher officials had first admission rates for
manic-depressive psychosis twice those of the general
population (151, compared with 73), but admission
rates for schizophrenia were reduced (305, compared
with 357 for the general population).

Such associations suggest that the gene has bene-
ficial as well as adverse consequences, and that the
balance between them is seen only when the psychoses
are considered together. However, it remains to be
demonstrated that these effects are related to gene
survival. There appear to be two possibilities—that
the gene or a component element promotes fertility
in (as yet unidentified) relatives of psychotic indi-
viduals, or that the element is able to replicate
between haploid genomes, as suggested for mobile
genetic elements by Hickey (1982), and thus to persist
against a fertility disadvantage.

A clue to the nature and functional significance of
the variable underlying psychosis is Flor-Henry’s
(1969) observation that the psychoses associated with
temporal lobe epilepsy are commonly schizophrenic
when the lesion is on the left side and affective when it
is on the right side of the brain. Recent (and some
earlier) studies of brain structure support the view
that schizophrenia itself is a disease with a degree of
selectivity for the left hemisphere (Crow, 1986). Such
observations raise the possibility that the genetic
determinants of brain lateralisation and psychosis
are related.

Asymmetries in the human brain are now well
established (Galaburda et al, 1978): structures in
the superior temporal lobe, including the auditory
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asscciation cortex, are better developed on the left
than on the right side of the brain (at least in right-
handed individuals). These asymmetries are a rela-
tively recent evolutionary development being shared
by man with the gorilla (Groves & Humphrey, 1973)
the orang utan (Le May & Geschwind, 1975) and the
chimpanzee, but not the rhesus monkey (Yeni-
Komshian & Benson, 1976). Presumably they are
related to the cerebral mechanisms of communication
and speech. In man the asymmetries are associated
with cerebral dominance and handedness, a geneti-
cally determined attribute whose persistence as a
polymorphism is as yet unexplained.

Since differential brain growth occurs, one must
suppose that the genes involved code for one or more
growth factors. These genes, e.g. the ‘cerebral
dominance gene’ or ‘right shift factor’ (Annett, 1978,
1985), could be the location of the genetic changes
underlying psychotic illness. One possibility is that a
viral gene (e.g. a retrovirus or other type of mobile
genetic element or ‘transposon’) is integrated at this
site (Crow, 1984). If the presence of such a gene were
associated with increased growth but the gene was
sometimes expressed as viral particles this could
explain the postulated benefits as well as the disrup-
tive cercbral effects, and possibly the episodic nature
of the illness.

Conclusions

Itisconcluded that the affective psychoses and schizo-
phrenia are related to each other on a continuum,
and that this continuum has a genetic basis. This
concept is founded in the failure of Kendell &
Gourlay’s attempts to separate the conditions by
symptomatology and in the similarities in season of
birth and season of onset effects for the two proto-
type disorders. It is sustained by observations that
schizoaffective psychoses (states defined as inter-
mediate between the major psychoses) do not breed
true and cannot be excluded from the relatives of
patients with affective disorder or schizophrenia
when these are defined by stringent critena.
Therefore, by an inductive (in a mathematical sense)
argument as well as from the evidence of studies of
symptomatology and outcome, there is a case for a
continuum of psychosis which increases in severity
from unipolar through bipolar affective disorder to
schizoaffective disorders and schizophrenia with
increasing degrees of defect. The existence of such a
continuum and the excess of individuals with schizo-
phrenia among the descendants of patients with
affective disorder provide clues to the nature of the
genetic mechanisms. The genes responsible appear to
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be subject to quantum changes. Perhaps these genes
survive because they are closely related to growth
factors responsible for the development of cerebral
asymmetry and the mechanisms of dominance. Such
relatively late evolutionary developments may be
associated with a high degree of genetic variation.

Notes

1. According to G. E. Berrios (in preparation), the concept of
functional psychosis is unlikely to have originated with Kraepelin,
although it was adopted by him. It may have been introduced by
E. Mendel.

2. Cammer(1970)alsocommented on theincidence of schizophrenia
in the children of manic-depressive parents. In a personal case
record study he judged that 148 (26.6%) of 533 children of 273
manic-depressive parents were “‘schizophrenes”, but the diagnostic
criteria adopted are broad and the age structure and hospitalisation
histories of this series were not given.

3. Itis of interest that in Gershon er al's (1982) investigation there
was an excess (P <0.001) of schizophrenia among the relatives of
patients with schizoaffective illnesses in comparison with those
having other types of affective illness. Also of note with respect to
inter-generational effects is the finding that the risk of schizoaffective
illness in the siblings of the generation succeeding the proband is
increased (at 3.9% age-corrected lifetime risk) in comparison with
siblings of the proband (0.8%) and siblings of members of the
generation preceding the proband (0%).

4. Itisalso of interest that an earlier study (Tsuang et af, 1980) of the
lowa series, which did not allow schizoaffective diagnoses, supported
the distinction between schizophrenia and affective disorder
*“although the distinction between schizophrenia and mania was not
clear-cut™. Subtyping of paranoid and non-paranoid schizophrenia
and of unipolar and bipolar affective disorder on the basis of familial
associations was not supported. These conclusions do not appear to
rule out a continuum concept.

5. A number of studies have related outcome in schizophrenia to
incidence of atypical or affective psychoses in relatives. Thus Kant
(1942) studied family histories of 50 deteriorated and 50 recovered
schizophrenic patients and found that while overall rates of psy-
chosis were similar in the two groups, the ratio of schizophrenia
to affective disorder was 5:1 in the former and 1:5 in the latter.
However, he notes that “none of the manic-depressive patients
among the relatives of the recovered group actually belong to the
manic-depressive nucleus . . . there are several whose clinical pictures
remind one strongly of the corresponding atypical types in the
recovered schizophrenic group™. With a parallel strategy, Kendler &
Hays (1983) studied patients with schizophrenia diagnosed by
DSM-III criteria, and identified a group of 18 with a first-degree
relative with unipolar affective disorder and 10 with a relative with
bipolar affective disorder, whom they compared with a group of 98
with no affective disorder in first degree relatives. These authors
commented on their own and some other authors’ apparently high
rates of affective disorder in relatives as “*probably representative of
most families of schizophrenics”. Patients with a family history of
affective disorder were more likely to have suffered from affective
symptoms on follow-up. Kendler & Hays concluded that *‘even
when DSM-11I criteria are met, hesitation is indicated in diagnosing
schizophrenia in patients with a first degree relative with bipolar
illness™. Similarly, Pope & Lipinski (1978) review 1S studies of
good prognosis”, “‘remitting”, and “‘recovered™ schizophrenia and
“atypical”, *‘schizophreniform™ and *“’schizoaffective™ psychoses
and draw attention to the high frequencies of affective illness in
the relatives. They warn that **over-reliance on (clinical) symptoms
alone results in over-diagnosis of schizophrenia and under-diagnosis
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of affective disorder, particularly mania. This compromises both
clinical treatment and research™.

Underlying the views of Kendler & Hays and Pope & Lipinski is
the conviction that the binary concept iscorrect, but that the location
of the borderline has strayed from its position of Kraepelinian
rectitude; if this borderline were replaced, symptoms and outcome
would separate in the prescribed bimodal manner. The work of
Kendell & Gourlay (1970) and Kendell and Brockington (1980)
gives no support to this notion. Moreover, in the recent literature the
border has moved far in one direction and then far in the other
without finding a satisfactory resting place. It is clear from the work
of Kendler & Hays (1983) and Kendler e a/ (1985) that the DSM-III
criteria do not locate it. It has to be considered that no such natural
resting place exists.

6. A recent independent challenge to the Kraepelinian viewpoint is
the suggestion that the clinical picture in the individual patient is less
constant than is often thought. Thus Sheldrick (1975) and Sheldrick
et al (1977) draw attention to a group of patients who present with
apparently typical schizophrenic illnesses but later suffer from
episodes of illness which are affective in form. Conversely, Kendler
& Tsuang (1982) report a pair of monozygotic twins, each of whom
progressed from typical affective iliness to ‘process’ schizophrenia.
They suggest that the progression is genetically determined. Most
unexpected, from a Kraepelinian and a genetic viewpoint, is the
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report of McGuffin ez a/ (1982) of identical triplets discordant for
psychosis according to binary typology. Each of these findings
appears to be exceptional (although the precise frequency of such
exceptions is of considerable interest), as can be seen from the
findings of the major studies (¢.g. Tsuang et al, 1980; Gershon et al,
1982; Kendler et al, 1985), which document the relative stability of
clinical picture within families.

7. Odegaard’s (1963, 1972) conception of a “multifactorial” genetic
background was based on observations of overlap in family studies
in series of consecutive admissions. The notion was particularly well
developed in the 1972 paper, in which the range of diagnosis in the
proband was extended (Fig. 3). A ‘spectrum’ concept of the psy-
choses was also formulated by Beck (1972), without reference to
genetic studies. Beck considered that two variables were involved—
a schizophrenic variable linked to a poor prognosis, and an affective
variable linked to a good prognosis.

Acknowledgements
I am grateful to Drs S. J. Cooper, Eve C. Johnstone,
Rosalind M. Ridley, D. J. Done, G. R. Taylor, G. Winokur,
and K. S. Kendler for comments and drawing my attention
to aspects of the literature.

References

AMERICAN PSYCHIATRIC ASSOCIATION (1980) Diag ic and S

APA.

I M { of Mental Disorders (3rd ed.) (DSM-III). Washington DC:

ANDREASEN, N. C. & POWERSs, P. S. (1975) Creativity and psychosis. Archives of General Psychiatry, 32, 70-73.
ANGST, J., FELDER, W. & LOHMEYER, B. (1979) Schizo-affective disorders. I. Results of a genetic investigation. Journal of Affective Disorders,

1,139-153.
ANNETT, M. (1978). A4 Single Gene Explanation of Right and Left H

Ao b,

and Brained

Coventry: Lanchester Polytechnic.

—— (1985) Left, Right, Hand and Brain: The Right Shift Theory. London: Eribaum.
BARON, M., GRUEN, R., Asnis, L. & KANE, J. (1982) Schizo-affective illness, schizophrenia and affective disorders. Acta Psychxamca

Scandinavica, 65, 253-262.

BECK, A. T. (1972) Depression: Causes and Treatment. University of Pennsylvania, Philadelphia.
BIEDERMAN, J., LERNER, Y. & BELMAKER, R. H. (1979) Combination of lithium carbonate and haloperidol in schizo-affective disorder.

Archives of General Psychiatry, 36, 327-333.

BLAND, R. C. & ORN, H. (1980) Schizophrenia: Schneider’s first rank symptoms and outcome. Brmsh Journal of Psychiatry, 137, 63-68.
BROCKINGTON, I. F., KENDELL, R. E. & WAINWRIGHT, S. (1980) Depressed patients with schizophrenia or paranoid symptoms. Psychological

Medicine, 10, 665—675.

BrOWN, R., COLTER, N., CORSELLIS, J. A. N., Crow, T. J., FriTH, C. D., JAGOE, R., JOHNSTONE, E. C. & MaRsH, L. (1986) Post-mortem
evidence of structural brain changes in schizophrenia. Archives of General Psychiatry, 43, 36-42.

CAMMER, L. (1970) Schizophrenic children of manic-depressive parents. Diseases of the Nervous System, 31, 177-180.

CLARK, J. A. & MALLETT, B. L. (1963) A follow-up study of schizophrenia and depression in young adults. British Journal of Psychiatry, 109,

491499,

CLONINGER, C. R., MARTIN, R. L., Guzg, S. B. & CraYTON, P. J. (1985) Diagnosis and prognosis in schizophrenia. Archives of General

Psychiatry, 42, 15-25.

CROUGHAN, J. L., WELNER, A. & ROBINS, E. (1974) The group of schizo-affective and related psychoses—critique, record, follow-up and

family studies. Archives of General Psychiatry, 31,632-637.

Crow, T. J. (1984) A re-evaluation of the viral hypothesis: is psychosis the result of retroviral integration at a site close to the cerebral

dominance gene? British Journal of Psychiatry, 145, 243-253.

—— (1986) Left brain, retrotransposons and schizophrenia. British Medical Journal, 293, 3-4.
—— & CooPER, S. J. (1986) The genetics of the unitary psychosis. Proceedings of the IVth World Congress of Biological Psychiatry.

Amsterdam: Elsevier.

DALEN, P. (1975) Season of Birth: A Study of Schizophrenia and Other Mental Disorders. Am:

dam: North-Holland

Davis, J. M. (1975) Overview: maintenance therapy in psychiatry. 1. Schizophrenia. American Journal of P.rych:atry, 132, 1237-1245.
——(1976) Overview: maintenance therapy in psychiatry: I1. Affective disorders. American Journal of Psychiatry, 133, 1-13.

DELVA, N. J. & LETEMENDIA, F. J. J. (1986) Lithium treatment in schizophrenia and schizo-affective disord

Schizophrenia (eds A. Kerr & R. P. Snaith). Gaskell, London.

3. In C

...yls.me:in

ELSASSER, G. (1952) Die Nachkommen Geisteskranker Elternpaare. Stuttgart: G. Thieme.
FEIGHNER, J. P., RoBINs, E., GUZE, S. B.,, WOODRUFF, R. A., WINOKUR, G. & MuNoz, R. (1972) Diagnostic criteria for use in psychiatric

research. Archives of General Psychiatry, 26, 57-63.

FLOR-HENRY, P. (1969) Psychosis and temporal lobe epilepsy: a controlled investigation. Epilepsia, 10, 363-395.

——(1983) Cerebral Basis of Psychopathology. Boston: J. Wright.

https://doi.org/10.1192/bjp.149.4.419 Published online by Cambridge University Press


https://doi.org/10.1192/bjp.149.4.419

428 CROW

GALABURDA, A. M., SaNIDES, F. & GESCHWIND, N. (1978). Human brain—cyto architectonic left right asymmetries in the temporal speech
area. Archives of Neurology, 35,812-817.

GersHON, E. S. & RieDER, R. O. (1980) Are mania and schizophrenia genetically distinct? In Mania, An Evolving Concept{(eds R. H. Belmaker
& H. M. van Praag). New York: Spectrum.

——, Hamowvit, J., GUROFF, J. J., DiBBLE, E., LECKMANN, J. F., SCEERY, W, TARGUM, S. D., NURNBERGER, J. 1., GOLDIN, L. R. & BUNNEY,
W. E. (1982) A family study of schizo-affective, bipolar I, bipolar I1, unipolar and normal control patients. Archives of General Psychiatry,
39, 1157-1167.

GRIESINGER, W. (1861) Die Pathologie und Therapie der Psychischen Krankheiten. Stuttgart: Krabbe.

Groves, C. P. & HumpHrey, N. K. (1973) Asymmetry in gorilla skulls, evidence of lateralised brain function? Nature, 244, 53-54.

GUISLAIN, 1. (1833) Traité des Phrenopathies. Brussels: Etablissement Encyclographique.

HARE, E. H. & WaLTER, S. D. (1978) Seasonal variations in admission of psychiatric patients and its relation to seasonal variation in their
birth. Journal of Epidemiology and Community Health, 32,47-52.

Hickey, W. E. (1982) Selfish DNA: a sexually-transmitted nuclear parasite. Genetics, 101, 519-531.

HOLLISTER, L. E., OVERALL, J. E., SHELTON, J., PENNINGTON, V., KIMBELL, I. & JOHNSON, M. (1967) Drug therapy of depression: amitriptyline,
perphenazine and their combination in different syndromes. Archives of General Psychiatry, 17, 486-493.

Hunt, R. C. & ArpeL, K. E. (1936) Prognosis in the psychoses lying midway between schizophrenia and manic-depressive psychoses.
American Journal of Psychiatry, 93, 313-339.

Jamison, K. R. (1986) Manic-depressive illness and accomplishment: creativity, leadership, and social class. In Manic-Depressive lliness (eds
F. K. Goodwin & K. R. Jamison). Oxford: Oxford University Press.

JOHNSTONE, E. C., CrROW, T. 1., FrITH, C. D., HUsBAND, J. & KREEL, L. (1976) Cerebral ventricular size and cognitive impairment in chronic
schizophrenia. The Lancet, ii, 924-926.

KANT, O. (1942) The incidence of psychoses and other mental abnormalities in the families of recovered and deteriorated schizophrenic
patients. Psychiatric Quarterly, 16, 176-186.

KARLSSON, J. (1974) Inheritance of Schizophrenia. Acta Psychiatrica Scandinavica, Suppl. 247.

—— (1978) Inheritance of Creative Intelligence. Chicago: Nelson-Hall.

~— (1984) Creative intelligence in relatives of mental patients. Hereditas, 100, 83-86.

KasaniN, J. {1933) The acute schizo-affective psychoses. American Journal of Psychiatry, 90,97-126.

KenDELL, R. E. & Gourray, J. (1970} The clinical distinction between the affective psychoses and schizophrenia. British Journal of
Psychiatry, 117,261 -266.

—— & BROCKINGTON, I. F. (1980) The identification of disease entities and the relationship between schizophrenia and affective psychoses.
British Journal of Psychiatry, 137, 324-331.

KENDLER, K. S. & TsuanG, M. T. (1982) Identical twins concordant for the progression of affective illness to schizophrenia. British Journal of
Psychiatry, 141, 563-566.

—— & Hays, P. (1983) Schizophrenia subdivided by the family history of affective disorder. Archives of General Psychiatry, 48, 951-955.

——., GRUENBERG, A. M. & TsuanG, M. T. (1985) Psychiatriciliness in the first degree relatives of schizophrenic and surgical control patients:
a family study using DSM-II1 criteria. Archives of General Psychiatry, 42, 770-779.

KRAEPELIN, E. (1899) Psychiatrie (6th ed.) Leipzig: Barth.

LE MY, M. & GESCHWIND, N. (1975) Hemispheric differences in the brains of great apes. Brain Behaviour and Evolution, 11, 48-52.

Lroris, B. (1954) La psicosis unica. Archivos de Neurobiologia, 17, 1-39.

LORANGER, A. W. (1981) Genetic independence of manic-depression and schizophrenia. Acta Psychiatrica Scandinavica, 63, 444-452.

McGurrIN, P, REVELEY, A. M. & HoLLAND, A. (1982) Identical triplets: non-identical psychosis? British Journal of Psychiatry, 140, 1-6.

MAGNAN, V. (1893) Legons Clinique sur les Maladies Mentales. Paris: Battaile.

MYERSON, A. (1925) The Inheritance of Mental Diseases. Baltimore: Williams and Wilkins.

MENNINGER, K., ELLENBERGER, H., PRUYSER, P., & MAYMAN, M. (1958) The unitary concept of mental illness. Bulletin of the Menninger
Clinic, 22,4-12.

MOREL, B. A. (1860) Traité des Maladies Meniales. Paris: Masson.

NeuManN, H. (1859) Lehrbuch der Psychiatrie. Erlangen: F. Enke.

Noreik, K. & ODEGAARD, . (1966) Psychoses in Norwegians with a background of higher education. British Journal of Psychiatry, 112,
43-55.

ODEGAARD, . (1963) The psychiatric disease entities in the light of a genetic investigation. Acta Psychiatrica Neurologica Scandinavica, 39,
94-104.

—— (1972) The multifactorial inheritance of predisposition to schizophrenia. In Genetic Factors in *‘Schizophrenia” (ed. A. R. Kaplan).
Springfield: C. C. Thomas.

PENROSE, L. S. (1968) Critical survey of schizophrenia genetics. In Modern Perspectives in World Psychiatry (ed. J. G. Howells). Edinburgh:
Oliver and Boyd.

PoLrLock, H. M. & MALZBERG, B. (1940) Hereditary and environmental factors in the causation of manic-depressive psychosis and dementia
praecox. American Journal of Psychiatry, 96, 1227-1247.

Pore, H. G. & Lirinski, J. F. (1978) Diagnosis in schizophrenia and manic-depressive illness. A reassessment of the specificity of *schizo-
phrenic” symptoms in the light of current research. Archives of General Psychiatry, 35, 811-828.

PoweLL, A., THoMsoN, N., HaLL, D. J. & WiLsoN, L. (1973) Parent-child concordance with respect to sex and diagnosis in schizophrenia and
manic-depressive psychosis. British Journal of Psychiatry, 123, 653-658.

PuLVER, A. E., STEWART, W_, CARPENTER, W. T. & CHiLps, B. (1983) Risk factors in schizophrenia: season of birth in Maryland, U.S.A.
British Journal of Psychiatry, 143, 389-396.

REicH, T., CLONINGER, C. R., SUAREZ, B. & RICE, J. (1982) Genetics of the affective disorders. In Handbook of Psychiatry, 3. Psychoses of
Uncertain Aetiology (eds J. K. Wing & L. Wing). Cambridge: Cambridge University Press.

RENNERT, H. (1982) Zum Modell “Universaigenese der Psychosen™—Aspekte einer unkonventionellen Auffasung der psychische
Krankheiten. Forischritte der Neurologie und Psychiatrie, 80, 1-29.

ROSENTHAL, D. (1970) Genetic Theory and Abnormal Behaviour (p. 207). McGraw-Hill, New York.

https://doi.org/10.1192/bjp.149.4.419 Published online by Cambridge University Press


https://doi.org/10.1192/bjp.149.4.419

THE CONTINUUM OF PSYCHOSIS 429

SCHNEIDER, K. (1957) Primare and sekundare Symptome bei der Schizophrenie. Fortschritte der Neurologie und Psychiatrie, 28, 487-490.

ScHuLz, B. (1940) Kinder manische-depressiver und anderer affectiv psychotischer Elternpaare. Zeitschrift fiur die Gesamte Neurologie und
Psychiatrie, 169, 311-412.

SHELDRICK, C. (1975) The validity of the distinction between schizophrenia and manic-depressive psychosis. M Phil. thesis, University of
London.

——, JABLENSKY, A., SARTORIUS, N. & SHEPHERD, M. (1977) Schizophrenia succeeded by affective illness: catemnestic study and statistical
enquiry. Psychological Medicine, 7, 619-624.

SLATER, E. (1936) Inheritance of manic-depressive insanity. The Lancet, i, 429-431.

———(1953) Psychotic and Neurotic lliness in Twins. Medical Research Council Special Report series no. 278. London, HMSO.

STEVENS, B. C. (1969) Marriage and Fertility of Women Suffering from Schizophrenia or Affective Disorders. Maudsley Monograph no. 19.
Oxford: Oxford University Press.

TSUANG, M. T. (1979) Schizo-affective disorder: dead or alive? Archives of General Psychiatry, 36, 633-634.

——, DEMPSEY, G. M., DvOREDSKY, N. & STRUSS, A. (1977) A family history study of schizo-affective disorder. Biological Psychiatry, 12,
331-338.

——, WINOKUR, G., & CROWE, R. R. (1980) Morbidity risks of schizophrenia and affective disorders among first degree relatives of patients
with schizophrenia, mania, depression and surgical conditions. British Journal of Psychiatry, 137, 497-504.

WatsoN, G. C., KucaLa, T., ANGuULsKi, G. & BRUNN, C. (1982) Season of birth and schizophrenia: a response to the Lewis and Griffin
critique. Journal of Abnormal Psychology, 91, 120-125.

YENI-KOMSHIAN, G. H. & BENsoN, D. A. (1976) Anatomical study of cerebral asymmetry in the temporal lobe of humans, chimpanzees and
rhesus monkeys. Science, 192, 387-389.

T. J. Crow, PhD, FRCP, FRCPsych, Head of Division of Psychiatry, Clinical Research Centre, Northwick Park
Hospital, Watford Road, Harrow, Middlesex HA1 3UJ

(Accepted 12 May 1986)

https://doi.org/10.1192/bjp.149.4.419 Published online by Cambridge University Press


https://doi.org/10.1192/bjp.149.4.419



