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Schizophrenia in Twins: i6 Years' Consecutive Admissions

to a Psychiatric Clinic*

By IRVING I. GOTFESMAN and JAMES SHIELDS

INTRODUCTION

Recent developments in the vexed questions
of the relative importance to be attributed to
genetic and environmental factors in the
aetiology of schizophrenia, and the manner in
which they interact to produce a phenotypic
psychosis, are highlighted by David Rosenthal's
series ofcritical papers (195gâ€”1962)on twin and
family studies and the book edited by him
chronicling the lives of a set of monozygotic
quadruplets all concordant for schizophrenia
(1963). In his thorough and open-minded
critique Rosenthal argues that previously re
ported concordance rates for monozygotic (MZ)
twins have been misleadingly high. To this

point we shall return in a moment. Rosenthal
finally concludes that â€œ¿�thebest information
we now have with respect to the whole broad
question of heredity and environment in
schizophrenia, is to be found mainly in the five
major studies of twins.â€• Unlike some who have
pointed out weaknesses in the studies, he believes
that â€œ¿�ourtask is to determine their source,
extent and implications, not to dismiss them
offhandedly because theycontain errorsâ€•(I962a,
p. 132).

Other developments we can only treat of
summarily in this paper are the first study of a
large sample of schizophrenic twins in a non
Western culture, by Inouye (ig6i) in Japan,
with results that are remarkably similar to those
of Kallmann (1946) and Slater (xg@@);a study
by Tienari (1963) in Finland, which reported a
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puzzling zero per cent. concordance for schizo
phrenia in a series of i6 pairs of male MZ
twins ; a study in Norway by Kringlen (1964)
showing only 2 of 8 MZ male pairs concordant
for schizophrenia; and finally, the establish
ment of a twin and sibling research section in
the National Institute of Mental Health
(Pollin, Stabenau, and Tupin, 1965). Elsewhere
we are presenting a fairly detailed historical and
critical review of the i@ major twin studies
conducted todate (Gottesmanand Shields, 1966).

METHODS

In view of the Rosenthal criticisms of sampling
methods and diagnosis in the earlier twin
studies, and the implication in the Finnish and
Norwegian studies that genetic factors are
generally of little import, we should like to
describethe design and â€œ¿�earlyreturnsâ€•from
our own work now in progress.

Sampling

Through the foresight of Dr. Eliot Slater,
director of the Medical Research Council's
Psychiatric Genetics Unit, a register of all
twins seen at the Maudsley and Bethiem Royal
Joint Hospital has been kept from 1948 on
wards. We know of no other schizophrenic twin
research organized prospectively and based
entirely on a population from a short-stay
psychiatric hospital with a large outpatient
department. Though situated at the Hospital,
the Unit has no influence over patient admis
sions. On admission to the in-patient, out
patient, or children's services, every patient is
routinely asked, as part of the prescribed

intake procedure, whether he was born a twin. *

Twins were also routinely ascertained at Belmont
Hospital, 1950â€”53.
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In March, i 964, when our present series was
closed, there were 392 patients on the register
with twins of the same sex surviving to the age of
I 5. We believe ascertainment to be virtually

complete.
Of the index twins (probands), 47 (s 2 per

cent.) had received an official hospital diagnosis
at the time of discharge of schizophrenia (code
number 300 in the International List of
Diseases) . This is close to the i i per cent. of all
Maudsley patients thus diagnosed. Since most
of the remaining twins on the register had been
followed up by the Unit, some were known to
have received subsequent diagnoses of schizo
phrenia when rehospitalized elsewhere. In
1963â€”64 WC followed up all other twins in

whose case initial symptoms suggested the
possibility of a future schizophrenia (e.g. twins
with paranoid, schizoid and obsessional fea
tures) . In all, a further 2 1 probands were added
with a hospital diagnosis of schizophrenia,
making a total of 68. Three twins from Ghana,
J amaica and Barbadoswere then omitted, as
were 3 others in whose cases information about
zygosity or mental state of the co-twin was
insufficient. Our 62 probands come from 57
pairs, since in 5 pairs both twins had been
registered at the Maudsley. Unless otherwise
specified, we shall always be speaking in terms
of pairs rather than index cases ; this leads to a
conservative view of the degree of resemblance
and permits Comparisons across studies. Our
57 pairs of twins of whom at least one has a
hospital diagnosis of schizophrenia were ob
tamed from a starting material estimated at
45,000 psychiatric patients.

@ygosityDetermination and Follow-up

Zygosity was diagnosed by a combination of
blood grouping, finger-print analysis and
resemblance in appearance. So far, 20/24
(83 per cent.) of MZ pairs have been blood
typed and a further pair fingerprinted only,
and 20/33 (6i per cent.) of the DZ pairs typed
with a further 4 pairs fingerprinted only.
Evidence from the appearance of the remaining
pairs is sufficient to rule out the likelihood of
zygosity misdiagnosis. The distribution of the
sample by sex and zygosity is given in Table I
and supports the view that it is representative.

It is the first schizophrenic twin series which
has no excess of females. In terms of probands,
we have 31 males and 31 females.

TABLE I

Sample by @ygosityand Sex

SS DZ Total

16 27

â€˜¿�7 3Â°

The twins were born between i 893 and i
Median age on last information was 37 with a
range of I9 to 64. Of the 48 MZ twins, 42
(88 per cent.) have beenseenpersonally by one
or both of us ; 4 have been seen by other Unit
members or by a psychologist on our behalf,
and the 2 remaining were specially seen by their
family physician at the Unit's request before
disappearing from sight. Of the 66 DZ twins,
we have seen 49 (@ per cent.) ; 3 have been seen
by others connected with the twin study. Of the
remaining I4, 4 were dead, 4 abroad, i un
traced and 5 uncooperative at the time of
follow-up. All discordant pairs of twins have
been followed for over 3 years from the onset of
illness in the proband, one of them for as long as
i6 years.

Data Collection Plan

Among the major pieces of information we have
collected and will be analysing over the next few years are
the following:

(I) Hospital notes of all psychiatric admissions for all

twins, siblings, and parents.

(2) Case histories for all twins. More than half of the

pairs have had a structured history form filled in by an
informant (Briggs, 1959). Other information was
obtained at the time of hospitalization or from
follow-up interviews with twins and parents.

(3) Tape.recorded 30 minute samples of verbal behaviour
during a semi.structured interview. The latter was
intended to elicit the subtle and obvious signs of
schizophrenia and the compensated schizotype
(Meehi, 1962), attitudes toward self, parents and
twin, and ego strength. Interviews with 75 twinS were

recorded. (3 refused and i was missed through
equipment failure.) A verbatim typescript of each tape
is being prepared.

(4) A Minnesota Multiphasic Personality Inventory
(MMPI) from each cooperative and literate twin
and parent (Dahistrom and Welsh, 1960). The ioi
profiles generated are essentially the same as those



TABI2 II

Concordance for Schizophrenia and Rates
Hospitalization and Marked Abnormal4y in

Schizophrenicsâ€•of

Psychiatric
the TwinsofGrade

MZ
N % N

10 42 3

1+2 13 54 6

1+2+3 19 79 15DZ

%
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i8
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obtained in the U.S.A. One use of the test will be to
assess within-pair personality similarity on a conti
nuum ofpsychopathology (Gottesman, 1962, 1963).

(5) The Goldstein.Scheerer Object Sorting Test (Lovi
bond, 1964; Rapaport, et a!., 1945) completed by @o
twins and parents. It is intended to measure concept
formation and tendencies toward thought disorder.
Lidz et at. (1962) and others have reported that half
the normal-appearing parents of schizophrenics
score within the schizophrenic range of thought
disorder.

Our future plans call for the use of various rating scales
for quantifying the presence of symptoms and the severity
of illness, and for locating a point on the heuristically
interesting process-reactive continuum. Meehl's ( i 964)
Radovian inspired checklist of schizotypic signs will also
be tried.

Summary

Our sample cannot be put forward, any more
than any other, as being truly representative of
the domain of schizophrenia. Based on i6
years' consecutive admissions to out-patient
facilities and to a short-stay, in-patient service,
and including probands who at first appeared
to be neurotic or personality-disordered, it may
be said to make better provision for cases with
a good prognosis than previous schizophrenic
twin samples which were loaded with classical

types of dementia praecox. It is our intention
to submit the data above to judges for un
contaminated diagnoses of mental status. We
thus have a study which meets many of the
criticisms of earlier twin research on schizo

phrenia.

RESULTS

At the present stage of our research we can
only offer broad outlines of the results plus a
few highlights that have caught our eye. Rather
than defer data processing until a sophisticated
continuum of schizophrenic pathology can be
worked out, we have chosen to report degrees of
twin resemblance in terms of old-fashioned
concordance. Results are in terms of hospital
diagnoses uninfluenced by our hindsight. We
have four reasonably objective and reliable
grades of similarity. Grade i consists of pairs
where the co-twin has also been hospitalized and
diagnosed as schizophrenic. Grade 2 co-twins
have had a psychiatric hospitalization but have
been diagnosed as other than schizophrenic.

Grade 3 co-twins are otherwise psychiatrically
abnormal, as determined by such criteria as
out-patient psychiatric care only, in the care of a
GP for a clear psychiatric problem, a neurotic
or psychotic-looking MMPI profile, or, in three
cases, being manifestly abnormal on interview.
A disheartening example of the latter is a co
twin who agreed to an interview over the
telephone ; since he lived in the northernmost
part of England, it required an overnight train
journey from London. He kept one of us
waiting for 30 minutes, then granted an audience
of io minutes during which he refused to permit
the tape recorder to be turned on, accused us of
frightening his wife with the long-distance call,
threatened to write to the Government about
our waste of the taxpayers' money, demanded
that questions be written out in advance if they
were to be answered, and abruptly departed.
Grade 4 co-twins were within normal limits at
last information.

Grade I pairs give the minimum con
cordance rates for schizophrenia in this initial
analysis. Table II shows the results for the
entire sample of MZ and DZ pairs without
benefit of age correction. It gives the con
cordance for a diagnosis of schizophrenia, and,
without necessarily implying a continuum, the
concordances for psychiatric hospitalization of
any kind, and for any noteworthy degree of
personality aberration. For example, 79 per
cent. of the co-twins of MZ schizophrenics are
abnormal, with abnormality ranging from
psychiatric hospitalization to having once been
treated by a GP for a transient anxiety state.

aAll figures uncorrected for age.

= 6.63, p < â€¢¿�oi, one-tailed.
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T@saa.aIII
Concordancefor Schizophrenia and Pathology Similarity (%) by Sex

The corresponding DZ rate is 46 per cent.
It will be remembered that in the Midtown
Manhattan Study the mental morbidity rate was
estimated at 26 per cent. (Srole, ci al., i 962).

The same data analysed by sex are given in
Table III. As the sample sizes are now smaller,
it is difficult to prove statistical significance.
With respect to sex differences in concordance
for schizophrenia, the difference is quite small,
but supports the trends in the literature, i.e.,
female pairs higher than male pairs. Given@ 3
male and zx female MZ pairs, the io con
cordant Grade i pairs could not be more evenly
divided than 5/I 3 and 5/I I . At first glance the
combined abnormality rate of 91 per cent. in
the MZ co-twins of female schizophrenics (no
age correction) seems high ; it is most likely due
to a combination of causes, such as higher
female prevalence of neuroses, susceptibility to
post-partum decompensation, and the process
of identification.

Next we analysed the relationship between the
severity ofschizophrenia in the proband and the
degree of concordance for schizophrenia among
the co-twins. Our calculations are in terms of
probands rather than pairs at this point. As
indicators of severity we took total length of

hospitalization and outcome on follow-up. All

patients had been subjected to the prevailing
therapies for schizophrenia at the time they were
hospitalized, including insulin, ECT, and, since
â€˜¿�954,phenothiazines. Let us first define
â€œ¿�severeâ€•as 52 weeks or longer in hospital and
â€œ¿�mildâ€•as less than 52 weeks in hospital. MZ
concordance for the severe schizophrenics was
67 per cent. contrasted with a concordance rate
of only 20 per cent. for the MZ mild schizo
phrenics. As an alternative criterion of severity
let us take over and under two years in hospital.
Table IV shows that 77 per cent. of the MZ
co-twins of severe schizophrenics are themselves
schizophrenic, contrasted to 27 per cent. of the
MZ co-twins of mild schizophrenics. Corres
ponding figures for the very small sample of DZ
probands are i 5 per cent. and i o per cent.

As a third criterion of severity let us take the
inability to function successfully as a member of
society. In this scheme, a severe degree of
schizophrenia in a proband is defined as the
inability, on last information, to stay out of a
hospital for at least six months and to be gain
fully employed or running a home. Table V
shows that 75 per cent. of the MZ co-twins of
severe probands were schizophrenic, compared
to I 7 per cent. for the mild cases. Corresponding
figures for DZ probands support the observation

T@rn..aIV
Effects ofSeverity (Weeks Hospitalized) on Concordance
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TABLE V

with figures of 22 per cent. and o per cent. The
patent paradox in this analysis of DZ higher
than MZ concordance is transparent as soon as
provision is made for the important dimension
of severity of schizophrenia in the proband.

Our findings on the association between
severity and concordance confirm one of
Rosenthal's hypotheses (1961). In Kallmann's
(I 946) series from State hospitals, MZ con

cordance was ioo per cent. when the schizo
phrenia in the proband took a deteriorating
course; it was only 26 per cent. for MZ pairs
with little or no deterioration in the first twin.
Inouye (1961) included among his analyses of
subtypes in Japanese schizophrenic twins â€œ¿�pro
gressive chronic schizophreniaâ€• and â€œ¿�mild
transient schizophreniaâ€•. Concordance in the
former was 74 per cent., in the latter 39 per cent.

A further point of interest is that our figures for
severe schizophrenia in MZ twins agree quite
well with the overall, age-uncorrected, con
cordance rates in the Kallmann and Slater
studies, both of whom sampled in State or
County hospitals where we might expect a high
proportion of the schizophrenics to have poor
prognoses.

DiscussIoN

What are the most likely explanations for our
preliminary data analyses ? Much of the data
fit with a diathesis-stress theory of schizophrenia
(Rosenthal, 1963). If the diathesis takes the form
of a polygenic system, having a great many of
the genes predisposes a person to develop schizo
phrenia by lowering his threshold for coping
with stress, and, at the same time, tends to make
for a poor prognosis. In this instance we could

infer that a proband with a good outcome had
had few ofthe genes in the system, and we would
expect his co-twin to have a much lower
probability of decompensating than the co-twin
of a severe schizophrenic. This explanation
would hold whether or not one assumed with
Slater (I 958) and others that a further single
gene was essential for the development of most
schizophrenias, or whether one espoused a
broader polygenic theory for both aetiology and
outcome or course. Most instances of schizo
phrenia, from the most mild to the most
severe, could then be regarded as biologically
related. Elsewhere (Gottesman and Shields,
1966) we have noted the present difficulty of
distinguishing between sophisticated monogenic
theories and polygenic ones in the aetiology of
common disorders (cf. Edwards, 1960). Tienari's
(1963) results, as they stand, contradict our
polygenic explanation, since his probands were
not mild cases. However, some cases of schizo
phrenia might well be regarded as schizo
phreniform psychoses (Langfeldt, 1939), or

schizophrenias symptomatic of organic disease
(Slater, Beard, and Glithero, 1963), genetically
unrelated to the predominant varieties of the
illness. The place to look for such a clarifi
cation is among the samples of discordant MZ
twms.

Our sample included i@ pairs of identical
twins where only one had received a diagnosis of
schizophrenia. This fact by itself is enough to
rule out genetic factors as a sufficient cause of
schizophrenia as well as to raise the question of
aetiological heterogeneity.

The following kinds of questions may be
asked about discordant MZ twins:
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I . Has the proband been misdiagnosed, or is his

illness mild or atypical in some way?

2. Should the co-twin be considered, if not a

full-blown schizophrenic, as a compensated
schizotype ? Is our information about the
co-twin vague or unreliable?

3. Is the co-twin still within the period of risk
for developing the illness, and for how long
since the onset of schizophrenia in the pro
band has the pair been followed?

4. What unique factors in the life (including
prenatal) of the proband may have elicited
the illness or what unique factors in the life
of the co-twin may have insulated him
against it?

A few examples from our unselected series of
discordant identicals may illustrate some of
these points.

In a Grade 4 pair, A, the proband, probably
has an organic psychosis with schizophrenic-like
features and a deteriorating course. His illness
was called â€œ¿�paranoidstateâ€• at the Maudsley.
The aetiology of his psychosis is probably
nutritional brain damage sustained during the
war as a prisoner of the Japanese. He is corn
pletely deaf, and has an EEG showing slow
delta waves in the left frontal area and other
wise suggestive of a space-occupying lesion.
B, the co-twin, is married, has a stable work
history, and an MMPI within normal limits.
Although he refused to be seen by a psychologist,
he was seen by our social worker, who described
him as diffident and monosyllabic. At this point,
we should note that the careful case histories of
Tienari permit us to suggest that 4 of his i 6
MZ probands showed well-marked organic
features (cases 6o8, 462, 32, and 74) (see Shields,
1965, for a critical review). Projected refinement
of our own data call for the elimination of all
probands in whose case information subsequent
to the initial diagnosis leads our judges to
question â€œ¿�trueschizophreniaâ€•.

In another Grade 4 pair, A was diagnosed as
an acute schizophrenic reaction after her
thyroidectomy at age 43. Shortly before this
operation she had had a hysterectomy and was
involved in divorce proceedings from an
abusive, bullying husband. On her most recent
admission she was called a manic-depressive

(Code 30!). B, on the other hand, had not
undergone either surgical procedure, although
she also had a thyrotoxicosis. B's husband was
an unusually kind and understanding man. B
at age 46 is one of the pillars of her community.

A Grade 3 proband has had only one
hospitalization and that for six weeks. He was
an unusual boy with long-standing interests in
oriental religion. At 20 he joined a messianic
cult and two years later left his second wife to
obtain special training at the cult's London
headquarters. There he underwent â€œ¿�psychic
realignmentâ€• and was given training in tele
pathy. Within a month he found he was
radiating his thoughts and felt that other
members knew the details of his sex life. On
follow-up four years later he was working,
back with his wife and child and not on medica
tion, but he freely described feelings of de
personalization and aural hallucinations. He
called himself a â€œ¿�radiatingtelepathâ€• and
continued his keen interest in the occult. B,
in his middle 20'S, iS married, has children and
a responsible position. He reported that things
were â€œ¿�disinturbulatedâ€•.Like A he is a fanatic
for the occult, and on last information had left
his job to go to a centre for special training.

He told us that â€œ¿�Paulof Tarsus started off in
many respects in a similar way to what I didâ€•.
He considers himself too careful to become
â€œ¿�insaneâ€•,more self@reliant than A, and stronger
all round. We have obtained more details
about the early history of this pair from their
mother and continue to follow both twins with
interest. Their MMPI profiles are given in
Fig. i . Both twins have their highest scores on
the clinical scales labelled Paranoia (6) , Psycho
pathic deviate (4) and Schizophrenia (8) .

One final example from a Grade 3 pair
involves our youngest discordant proband. A
has had three hospitalizations, the first at age i 6
when he was diagnosed as an adolescent
depression. He is in the sample by virtue of a
diagnosis of schizo-affective psychosis from an
area psychiatric hospital. When treated with
ECT, his depression cleared, but his thinking

5There is a brief description of the MMPI and data
on a normal U.K. population in Clark, D. F., ig6@,
â€œ¿�Thepsychometric characteristics of an adult class in
psychology,â€• Brit. 3. Psychiat., III, 745â€”53.
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attended different schools after the eleven plus
I@ 0 examination. For the past four years A has

@c0 lived mostly with the kindly maternal grand

mother, uncle and aunt, while B has been more
exposed to the â€œ¿�schizophrenogenicâ€•mother
and cold, harsh step-father. At the time of
follow-up B was clinically free of marked
schizophrenic symptoms but his MMPI profile
was grossly abnormal and clearly of a psychotic
shape. Since B is only in his early 20's, the
labelling of this pair as discordant may be
premature. MMPI profiles of this pair are
presented in Fig. 2.

The last two cases in particular illustrate
some of the reasons for dissatisfaction with
the concept of concordance since it imposes
an artificial dichotomy upon behaviour that
is more fruitfully measured on a continuum.

CONCLUSIONS

The preliminary analyses ofour data from the
twins of schizophrenics ascertained in i 6 years'
consecutive admissions to a psychiatric clinic,
together with our re-analysis of the earlier
major twin studies, suggest that we are dealing
with replications of the same experiment.
Differences among the studies are more apparent
than real. One important source of hetero
geneity is the unequal representation in a sample
of the two sexes. Higher female concordances
in two particular studies (Rosanoff and Slater)
could be an artefact of sampling ; or it could be
associated with more environmental variability
for males or with some aspect of the process of
identification. Another source, perhaps the most
significant, relates to the severity of schizo
phrenia in the proband. Chronic schizo
phrenics residing in or admitted to long-stay
hospitals show the highest concordances. The
issue of sampling from the resident population
versus consecutively is not as crucial as the type
of hospital. Kallmann's twins were mostly from
consecutive admissions, and an analysis of
Slater's series according to whether the index
case was â€œ¿�residentâ€•or â€œ¿�consecutiveâ€•showed no
difference in concordance (Gottesman and
Shields, Ig66). Table 6 presents a summary of
the i I major twin studies of schizophrenia
analysed in terms of the important dimensions ; a

30
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FIG. I . MMPI Profiles of a Pair of MZ Male Twins,
Age 26, Discordant for Psychiatric Hospitalization and a
Diagnosis of Schizophrenia, Concordant (Grade 3) for
Psychiatric Abnormality.

disorder remained. When treated with chior
promazine, he showed enough improvement to
be discharged to out-patient status. His brother,
B., has had no contact with the psychiatric
world, but has hospitalized himself twice for
physical complaints with no organic basis. He
has put himself on an ulcer diet although no
physician has verified this self-diagnosis. B has
a very poor work history, never staying long.
B was heavier at birth (4 lbs. vs. A's 31) but
the poorer in school achievement; the two

Fio. 2. MMPI Profiles of a Pair of Mi Male Twins,
Age 20, Discordant for Psychiatric Hospitalization and a
Diagnosis of Schizophrenia, Concordant (Grade 3) for
PsychiatricAbnormality.Co-twinSeverelyHypochon
driacal.

Iâ€”. PROBAND

Â£-.@ CO-TWIN
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simultaneous consideration of the effects of
these dimensions on concordance rates has led
us to the conclusion above. All the concordance
rates cited are without age corrections and in
terms of pairs, not index cases.

A third kind of heterogeneity is that between
studies in the Scandinavian peninsula and
adjoining Finland and those conducted thus
far in the rest of the world. In the former
(Essen-MÃ¶ller, Tienari, and Kringlen), MZ
probands tended to be matched with co-twins
who presented eccentricities of character which
we might label as schizophrenic-like, borderline,
or schizoid. The possibility arises that there may
be real reasons, genetic and/or environmental,
why â€œ¿�concordanceâ€•in Scandinavian twin
studies does not show up at the level of a clear
cut psychosis. There is, however, no reason to
expect concordance rates to be the same
throughout the world, even in studies using the
same design. Rates can vary according to the
frequency of genes and their penetrance
(Huizinga and Heiden, 1957). The continuing
evolution of populations could have led to a
genotype more adapted by natural selection to
harbouring the genetic component of schizo
phrenia (Gottesman, 1965). There are many
climates and cultures where twin studies have
yet to be carried out.

We shall correct the dc-emphasis on environ
mental factors in schizophrenia in future
papers. Unfortunately, such factors as have been
implicated in the literature have not proved
to be specific for schizophrenia. From the fact
that the identical twin of a schizophrenic is at
least 42 times as likely to be schizophrenic as a
person from the general population, and a
fraternal twin of the same sex 9 times as likely,
it would appear that genetic factors are largely
responsible for the specific nature of most of the
schizophrenias. Note that postulating a genetic
specific aetiology for schizophrenia means only
that the gene or genes are necessary, not
that they are sufficient, for the disorder to occur
(Mcclii, 1962).

Ifwe may be permitted a forecast, it would be
that the mysteries of the schizophrenias will be
solved in our lifetimes. The solution will come
from the syntheses of research findings in such
seemingly disparate areas as twins reared apart

(Shields, 1962 ; Juel-Nielsen, , 965), fostered
and non-fostered children of schizophrenics and
normals, population genetics, biochemistry, and
molecular and developmental biology.
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