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§ i. Ix�ri�onucrro�.

In the spring of 1930 we undertook to collect material for a

study of mental disorders in twins. The general scope and purpose

of the study have been outlined in a preliminary report which was

read before the California Medical Association in April, 1931, and

later published in the state journal.’

The task of collecting the material was completed about a year

ago and we have since been occupied with the work of analyzing it

by clinical groups.

We have already published reports pertaining to mental de-

ficiency,2’ 8, 4 mongolism,5 delinquency and criminality,6 and epi-

lepsy,7 as represented in our material. The reader is referred to

these reports, as they contain discussions of theoretical points which

have a bearing also on the subject to be dealt with in this report:

thus the need for reiterating these discussions will be avoided.

Of the total number of 1014 pairs of twins with mental disorders,

of which we have records in our collection, 142 pairs represent

cases of “dementia pra�cox” or “schizophrenia” in one or both

twins of each pair.

The main object of this communication is to report a study of

this part of our material.

In the medical literature are to be found reports of a considerable

number of cases of mental disorders in twins. The first such report

seems to have been made by Benjamin Rush, an American psychi-

atrist of pioneer days.

In 1900 Soukhanoff8 reported an observation of dementia

prsecox in both of a pair of monozygotic male twins. In reviewing
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the medical literature on the subject he found scattered reports of

a total of only 29 cases of mental disorders in twins which had

appeared up to that time.

Most of these cases, and a good many of those which have since

been reported, cannot be utilized as research material. They seem

to have been regarded by observers reporting them merely as

curiosities in medicine, evidently without a real appreciation of their

theoretical significance.

Almost as a rule, in these cases, data are omitted which would be

reguired for determining the type of twins-i. e., whether mono-

zygotic or dizygotic-and often, especially in the older reports, the

type of psychosis is not clear.

As has already been pointed out by Siemens,9 and more re-

cently by Luxenburger’#{176}’ 1� and by Lange,12’ 18 such case reports

cannot be massed for statistical treatment, by reason of their

biased selection. When such material is brought together it is

invariably found to be overloaded with cases of monozygotic

twins and with instances of strikingly similar affection in both of

the pair, regardless of whether they happen to be monozygotic or

dizygotic, simply because of the “intriguing interest” which

governs the selection.

This raises the question of method in connection with the work

of collecting pathologic twin material. No extensive consideration

of this question need be undertaken here, however, as it has been

fully discussed by Luxenburger.’#{176}’ �‘ Suffice it to say that when

such material is obtained by means of a questionnaire distributed

among mental hospitals, institutions for epileptics and for the

feeble-minded, and the like, it is revealed to be almost equally

objectionable and misleading as the bringing together of cases

found scattered in the literature, and for similar reasons, namely,

on account of its being overloaded with monozygotic twins and with

instances of similar affection in both twins, whether they be mono-

zygotic or dizygotic.

Hence Luxenburger has insisted on the necessity of collecting

an uninterrupted series of cases as a basic requirement in twin-

pathologic research. In other words, all bias, deliberate or un-

conscious, must be avoided in collecting the material.

This can be accomplished by organizing this phase of the

research as follows: (I) A large unselected series of cases of

Association ATIDE 
Centre de Documentation ARIANE



1934] A. J. ROSANOFF, L. M. HANDY, I. R. PLESSET, S. BRUSH 249

the clinical condition to be studied (say, the schizophrenias) is

thoroughly surveyed with a view to separating out all the patients

who are one of a pair of twins; (2) all the twin brothers or sisters

of these patients must then be sought out and investigated,

wherever they may be, i. e., whether in the same or in some other

institution or at large.

The main object of the investigation in each case is twofold:

first, to determine the type of twins, i. e., whether monozygotic

or dizygotic, and, secondly, whether the second twin, too, is affected

by the condition in question, or by some allied condition, or not

at all.

As all know, twins are subject to a relatively high mortality

rate, especially at birth, in infancy, and in early childhood. Whether

the cases, in which the twin brother or sister of the patient is dead,

should be disregarded or included with the rest of the material,

is a question that has to be decided with reference, on the one

hand, to the range of ages of incidence of the condition under

consideration, and, on the other hand, to the age at death of the

given patient’s twin brother or sister.

The twin’s death may have occurred at an age before, beyond,

or within the range of the ages of incidence. For example, in

connection with schizophrenias, the cases in which the patient’s

twin brother or sister died before the age of ten years should be

disregarded; for it is obvious that a greater error would be

incurred by including them as cases of only one of the pair affected.

But in connection with, say, epilepsy, such cases should be included,

inasmuch as the years of childhood under the age of ten years are

definitely within the range of the ages of incidence of that con-

dition. Whatever decision may be reached on this point in a given

study, any error thus incurred would be minimal if a uniform

policy is pursued.

Luxenburger furnishes a number of tables in which he contrasts

the results obtained by the above-mentioned three methods of

collecting material: massing individual cases reports of which

are scattered in the medical literature, the questionnaire method,

and the method of an uninterrupted series. For the reader’s con-

venience we have compiled his figures for schizophrenia in Table I.
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It will be seen that in the material collected by the first two

methods 76.4 per cent of the ascertained cases were those of mono-

zygotic twins, whereas in the uninterrupted series the proportion

is but 36.2 per cent-a figure corresponding more closely, to the

proportion of monozygotic twins occurring among twins in general.

It will be seen, further, that among the cases collected by the

first two methods both twins were reported as affected in 71.4 per

cent of the cases, whereas in the uninterrupted series the cor-

responding figure is but 19.8 per cent.

TABLE 1.

RESULTS OBTAINED BY THREE METHODS OF COLLECTING CASES OF

SCHIZOPHRENIA IN TWINS (FROM LUXENBURGER).
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Totals 52 II 63 3 47 50 i6 29 45

Briefly, then, the individual cases of schizophrenia in twins,

reports of which are to be found scattered in the medical literature,

may be of interest as such, but cannot be massed for statistical

treatment. Only Luxenburger’s uninterrupted series could be thus

utilized, if it were a larger series. However, of his total number

of 8i pairs of twins, in 23 pairs the type was unascertained,

leaving but 58 pairs actually available for the statistical analysis.

These, in turn, are broken up into but 21 pairs of monozygotic and

37 of same-sex and opposite-sex dizygotic twins.

The obvious need is for a larger amount of material gathered

by the method of uninterrupted series as developed by Lange and

Luxenburger.
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§ 2. GENERAL SURVEY OF THE NEW MATERIAL.

As already stated, the material which forms the basis of this

communication consists of clinical records of 142 pairs of twins

with schizophrenia in one or both of each pair. This material is

summarized in Table 2.

As regards type of twins, while there is generally little difficulty

in distinguishing between monozygotic and dizygotic twins, there

seem to be hardly any criteria for making that distinction with

complete certainty in all cases, excepting opposite-sex twins which

are, of course, always dizygotic. We have, accordingly, classified

all our same-sex twins as either “probably monozygotic” or

TABLE 2.

NEW CASES OF SCHIZOPHRENIA IN TWINS.

Same.sex twins.

Opposite-sex
twins

(dizygotic).
Totals.

Probably
monozygotic.

Males. Females.

Probably
dizygotic.

Males Females.

Both affected....

One affected....

‘0

9

i8

4

3

8

7

35

5
(Males 2!)

�Females 221

43

�

Totals 19 22 11 42 48 142

“probably dizygotic.” While all error concerning this point could

hardly be avoided, we believe any error thus incurred in our treat-

ment of ‘the material to be on the whole so slight as to be negligible.

To some extent the group of opposite-sex twins serves as control

material.

It will be seen that 28.9 per cent of the twins are of the

monozygotic type-a figure which corresponds very closely to the

incidence of this type of twins among twins in general.

It will be seen also that in 30.3 per cent of our cases both twins

of the pair are affected. However, this figure includes dissimilar

as well as similar affections-a matter which will receive more

detailed consideration farther on.

In a correctly selected series the number of cases of opposite-

sex twins should be about equal to that of same-sex dizygotic

twins. Our figures for the two groups, respectively, are 48 and 53.
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The principal finding revealed by the table is a marked contrast

between the monozygotic and dizygotic twins with respect to the

proportions of cases of both twins of the pair affected. These

proportions are, respectively, 68.3 per cent and 14.9 per cent.

For the interpretation of this finding a more detailed consider-

ation of the material must be undertaken.

§�. SPECIAL OBs1�vATIoNs IN MONOZYGOTIC TWINS.

In Table 2, submitted in the preceding section, is given the

frequency of concordance of findings in the two twins of each pair;

but nothing is said concerning variations in degree of concordance.

This is a matter of some importance and therefore merits closer

attention.

In the medical literature of twin pathology great stress has been

laid on close similarity or even identicalness of manifestations.

If the reported cases are massed together for statistical treat-

ment we find the material as a whole heavily loaded with cases of

such close similarity.

Theoretically, close similarity or identicalness of manifestations,

as a regular thing, is to be expected only in traits-physiologic or

pathologic-which are determined solely by pre-germinal (“ he-

reditary”) or germinal factors: color of eyes, Huntington’s

chorea, and mongolism seem to be good examples of such traits.

In dealing with traits which are more or less modifiable by

post-germinal factors-operative in pre-natal, intra-natal or post-

natal periods of development or existence-even if such traits are

in part determined by pre-germinal or germinal factors, perfect

concordance is not to be expected, but rather more or less frequent

lack of concordance and various dissimilarities of manifestation,

both quantitative and qualitative.

Among physiologic and pathologic examples of such traits may

be mentioned degree of skin pigmentation, stature, body weight,

intelligence within normal limits, and mental deficiency.

As regards the so-called schizophrenic psychoses, it has already

been pointed out by Luxenburger1’ that close similarity or iden-

ticalness of manifestations is the exception rather than the rule in

monozygotic twins. This observation is fully borne out by our

material.
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The following five cases are fairly representative of those which

we have designated as “similarly affected”:

CASE i. Monozygotic Male Twins, Similarly Affected.-The M. twins,
Abraham and Elias. They were born in Russia in 8896 or I8#{231}�v,exact date

unascertained. Father is said to be feeble-minded, mother and sister “neu-

rotic.” The twins went to school in this country, but did very poorly. They
were also unsuccessful at work, having done only odd jobs here and there

after leaving school: “occupation, none.” They were antagonistic toward
each other and quarrelled frequently. The psychosis developed gradually in

both, approximately at the same time, a few weeks prior to their admission
to Manhattan State Hospital, New York, respectively on November 5 and

10, 1915, at the age of i8 or 19 years.

Abraham became careless about his person, seldom washed himself, would

be afraid when walking on the street; also showed marked irritability. On
admission to the hospital he was noted as inclined to stare into space for

long periods of time and as being seclusive and apathetic. No delusions

or hallucinations were elicited at that time. At the insistence of relatives he

was paroled to go home on three occasions, in 8918, 1921, and 8923, although
his condition had shown no improvement. He never made a satisfactory

adjustment at home, had to be returned to the hospital each time after a

period of from seven months to two and one-half years. His last re-admission

was on September 87, 1925, and from then to the time of our observation of
the case-which was in September, 1930-he was in the hospital continuously.
In the most recent case notes he was described as being untidy in his habits,
seclusive, incoherent in speech, and apparently reacting to auditory hallucina-

tions. The hospital diagnosis was dementia pr�cox, hebephrenic type.

Elias became very religious in the beginning of his psychosis; was shy of

strangers and would run away and hide when any one came to the house.
He showed jealousy toward his twin brother, claiming that the latter

was receiving more than his share of attention. On admission to the hospital,
which was a few days following his twin brother’s admission, he was noted
as dull, incooperative, apathetic, laughing to himself, answering questions

briefly but relevantly and coherently. He expressed many hypochondriacal

ideas. He, too, was given trials on parole at home, on two occasions, in

1920 and 1921, but was able to stay out only seven weeks and five months,

respectively. At the time of our observation of the case he was still in the
hospital. In the most recent case notes he is described as presenting a char-

acteristic picture of schizophrenic deterioration: “indifferent, speaks in a low
voice irrelevantly and incoherently, complains of his treatment.” The hospital
diagnosis was dementia pr�cox, hebephrenic type.

CASE 2. Monozygof Ic Male Twins, Similarly Affected.-The N. twins,
Albert and John. They were born in Illinois on December �, 1884.

Albert seems to have developed his psychosis suddenly at the age of

28 years. He had been married over a year and seemed to be fairly well
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adjusted, when he came into the home one day saying that he was lost and
had to turn his head back to the Lord to be saved. He was promptly com-

mitted to the state hospital at Dunning, Illinois, where he remained four
months. At the end of that time he had improved sufficiently to come home

and work on the farm, but he was slow and did his work in a careless way.
In the latter part of ‘914 he became worse again; had spells of working

day and night, alternating with spells of wandering from home and staying
away for weeks at a time. He would talk “hardly at all.” On coming home
from one of these trips he suddenly got up from bed one night and chopped

his finger off with an axe, saying this would make him feel better. For some

months thereafter he was excited and destructive and was cared for in

private institutions. Finally, on January 14, 1916, he was committed to the
state hospital at Kankakee, Illinois. At the time of our observation of the

case, which was in July, 1932, he was still an inmate there. Recent case
notes describe him as being indifferent, expressing a vague delusional trend,

with persistent tendency to break dishes, windows, or anything he can get
hold of. There has been no improvement in his condition. The hospital

diagnosis was dementia prncox.

The psychosis in John’s case set in gradually at a time that could not

be definitely stated, but at least two or three years prior to Albert’s

psychosis-probably in the middle twenties. John never married, and at the

time of Albert’s marriage he had already become indifferent and somewhat

incoherent. John’s psychosis has always been similar to Albert’s, but milder,

so that he could be cared for at home by his sister, and he has never had to
be committed. Through the years he has been able to do but very little work,

has been quite apathetic, and at the time of our observation of the case he

presented a typical picture of terminal schizophrenic deterioration.

CASE 3. Monozygotic Female Twi,vs, Similarly Affected.-The H. twins,
Gertrude and Bertie. They were born in Indiana on October 23, 8883. They
belong to a family heavily charged with psychotic disease; out of 40 near

relatives io have been inmates of institutions. During their childhood and

adolescence they were noted as being of very superior intelligence, applied

themselves diligently to their studies and made excellent progress both in

elementary and high school. There is scarcely any doubt of their being
monozygotic twins. Their photographs are reproduced in Fig. i.

Gertrude was the first to develop psychotic symptoms, namely, at the age
of i6 years. She became seclusive, moody, would cry or laugh without cause;
later became impulsive, violent, destructive of clothing and furniture, inco-

herent in conversation. For about a year and a half she was cared for at

home, but eventually, on June 15, igoI, was committed to the state hospital

at Logansport, Indiana. At the time of our observation of the case, which

was in July, 1932, she was still an inmate there. For many years she had been
noted as mute, untidy, negativistic, destructive, would not dress herself. Case

note dated January 89, 8932, describes her as untidy, destructive of clothing,
irrelevant and incoherent in conversation, at times noisy, singing, scolding,

and apparently reacting to auditory hallucinations.
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In Bertie’s case psychotic symptoms were first noted in May, I9oI, which

was about a year and a half after the onset in Gertrude’s case. It began with

crying, sleeplessness, restlessness; she said people were going to cremate her,
developed suicidal tendency; at times was noisy, talkative, destructive, and
violent. She was committed to the state hospital at Logansport, Indiana,
on July 12, 1901. After some months she showed considerable improvement

and was discharged on July i6, 1902. However, within a year marked
psychotic symptoms again developed: she became incoherent, delusional,

took no interest in things about her; was profane and abusive, would get

up at night and run away; on one occasion attempted suicide by pouring
coal oil on her clothing and setting fire to it. She was therefore re-committed

to the Logansport State Hospital on October 24, 1903, and at the time of

our observation of the case she was still an inmate there. Case note dated

February, 1932, describes her as dull, untidy, mute, negativistic, destruc-

tive to clothing.

The hospital diagnosis for both, Gertrude and Bertie, was dementia prlecox,

hebephrenic type.

CASE 4. Monozygotic Female Twins, Similarly Affected.-The S. twins,
Dorothy and Ruth. They were born in New Jersey, on September 20, 1909.

Dorothy was the first to develop psychotic symptoms, namely, at the age

of about I3� years. There was a sexual episode with her boy cousin of about

the same age. Following this she began to have spells of depression, would

not go to school, ate poorly, refused to speak to any one, slept a great deal.
These depressions would alternate with periods of being noisy and excited,

when she would run away to her aunt’s home. It was thought that during
the disturbed spells she was reacting to auditory and visual hallucinations.
She was cared for at home for over a year, but eventually had to be placed
in an institution, so on August 29, 1924, she was admitted to the state hospital

at Trenton, New Jersey. There her condition was diagnosed as dementia
pr�cox, catatonic type and was attributed to focal infection. She was treated

by extraction of two teeth, tonsillectomy, Lane operation, appendectomy,
autogenous vaccines, colonic irrigations, and physiotherapy. Case note dated

October, 8926, following these treatments, states her mental condition had

shown no change; she is described as catatonic, negativistic, refusing to speak,
untidy, at times impulsive and excited. However, on May 29, 1927, she had

improved sufficiently to be tried at home. She was then cared for at home
for some months, when it became necessary for her to be again hospitalized.

This time she was placed in the Camden County Mental Hospital at Gren-

lock, New Jersey. There she was noted as being “seclusive, apathetic, stands
around as if dreaming.” At the time of our observation of the case, which

was in October, 1932, she was still an inmate there.

Ruth was also admitted to the Trenton State Hospital on August 29, 1924,

but her psychosis had developed more recently, namely, a month before

admission, when she was nearly 85 years of age. Her grandfather, to whom
she had been greatly attached, died at that time. She became excited, noisy,

i8
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cried, talked a great deal about the grandfather and about heaven, said she

wanted to go to heaven and be with him, climbed on top of the piano, later

on the roof, in order to reach up; she was thought to be reacting to auditory

and visual hallucinations. Another upsetting factor was her twin sister’s

psychosis which had set in over a year previously. At the hospital her psy-

chosis was diagnosed as dementia pr�cox, catatonic type, and was, in her

case too, attributed to focal infection. Accordingly, she received similar treat-

ment. She improved somewhat and was sent home on August 13, 1926, but

had to be returned to the hospital on May 8, 1927. On June 3, 8928, she was

again sent home and was cared for there for several months; but then was

hospitalized once more, this time, together with her twin sister, in the Camden

County Mental Hospital, at Grenlock, New Jersey. While there, in January,

1931, she had several epileptiform convulsions. These have never been

observed in her before and have not occurred since; nor have they been

observed in her sister at any time. At the time of our observation of the

case she was still an inmate at Grenlock.

The following case is of special interest, as the twins had been

living apart for five years-the one in this country, the other in

Denmark-at the time their psychosis developed.

CASE 5. Monozygotic Female Twins, Similarly Affected.-The E. twins,
Ella and Margarethe. They were born in Denmark on December �, igoo.

We saw only one of these twins, Ella; and some of the information was

furnished us by Ella’s husband. He said they were identical in appearance,

were frequently mistaken for each other not only by friends and acquaintances
in general but even by him repeatedly during the period of his engagement to

Ella. They were brought up together until 1924 when Ella and her husband

left Denmark and established themselves in this country, while Margarethe

remained in Denmark with her parents, being unmarried.

The psychosis in Ella’s case began in May, zpa�, after the birth of her

second child. She was having crying spells, would not eat, neglected her

home, said somebody was in her bed at night. On January 24, 1930, she

made an attempt to kill herself and her baby, whereupon she was taken

to the Cook County Psychopathic Hospital, Chicago, and on January 30

was committed to the Chicago State Hospital. There she complained of

her food being poisoned, said the milk smelled funny; also said people

talked about her, followed her about. The hospital diagnosis was dementia

pr�cox, paranoid type. At the time of our observation of the case, which was

in July, 1932, she was still an inmate there and had shown no improvement.

Ella’s husband learned, through correspondence with his wife’s relatives in

Denmark, that, at about the same time that Ella broke down mentally, her

twin sister, Margarethe, also became mentally ill and had to be placed in

an “asylum” in Denmark. She developed ideas of persecution and was said

to be deteriorating mentally.
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In the above five cases, designated by us as “similarly affected,”

slight quantitative dissimilarities occurred and in one of them

(Case 4) even a qualitative dissimilarity-epileptiform convul-

sions in only one of the pair. The following two cases are submitted

as examples of marked quantitative dissimilarity:

CASE 6. Monozygotic Male Twins, Both Affected, but in a Manner Quan-
titatively Dissimilar.-The C. twins, George and Foster. They were born

in Ohio in ipo6. Although they have always been, and still are, identical in
color of eyes, hair, and skin, and so much alike in features, stature, and gen-

eral body build, as to be frequently mistaken for each other, they have shown

from the beginning some significant dissimilarities. At birth George weighed

barely 4 pounds, whereas Foster weighed 64 pounds. George was the more
delicate and sickly through their entire childhood and adolescence, had most

of the childhood diseases in severe form, and especially influenza and pneu-
monia at 85 years. Foster escaped most of this and the few illnesses that

he did have were in mild form. They were both fond of athletics, but George

was too delicate to take much part in them; also he was sensitive about
this and did not go out much with girls. On the other hand, George was
the more interested in studies and was always the brighter at school. At

the age of 15 years the influenza and pneumonia which he had made a further

change in George, leaving him rather listless and ambitionless.

The psychosis in George’s case set in at the age of 23 years. At the print-

ing shop where he worked he had a scene with his employer who had accused

him of turning in false time reports. He took this very hard, confided it to
no one but his mother, sat brooding and worrying by the hour, and has never

had any ambition to work since that time. For a whole year he continued to

brood, sat around the house, seldom smiled, took to staying in bed all day,
complained of neighborhood noises. On June 3, 8930, he was committed to

the Longview Hospital in Cincinnati, Ohio, as he had become greatly dis-

turbed, got out of bed, broke windows in his room, tore his clothing, broke
things in the kitchen, wanted to fight.

On admission he was noted as given to moaning and crying, cooperating
poorly, and having disturbed spells. He said he had visited many prosti-

tutes, but his sexual attempts had been failures. Complained of people leav-

ing paregoric and gum under his bed and that the nurses at the hospital
threw things at him. He had a strong interest in judging and criticizing

clothes; this was, in fact, his only interest and in it he really showed fine
taste. He remained in the hospital a little over a year and a half, improved

somewhat, and on January 26, 1932, he was sent home on a trial visit. At the

time of our observation of the case, which was in the middle of July, 8932,

he was found at home, sitting around listlessly, grimacing and posturing

a bit, but seemed very amenable and willing to help a little around the house.
His mother said he was not talking much, took little interest in things, but she

thought they could manage to keep him at home. The hospital diagnosis was
dementia pr�cox.
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In Foster’s case the psychosis set in later, was milder and briefer in dura-

tion, and ended in recovery. The mechanism of its development was also
quite different. The twins had always been together and were greatly devoted

to each other. When George was taken to the hospital Foster began to worry
greatly. As months went by and his brother still had to be in the hospital,
Foster’s condition grew worse. He lost all ambition to work, sat around at

home “just thinking,” paid no attention to any one who spoke to him, “did

not seem to know they were there”; and if they forced his attention he

would become ugly and surly. The doctor who was consulted advised that
he, too, be committed to the Longview Hospital, but his mother refused this.
Finally, early in January, 1932, on the advice of two physicians, he was

induced to go voluntarily to the Cincinnati General Hospital for a couple of

weeks’ rest and change. While he was there word came that George was
better and could come home on a trial visit. “The minute Foster heard that,

he snapped right out of it, brightened up, and the two boys came home the

same day.” He resumed his work and seemed as well as ever. At the time
of our observation of the case he appeared quite normal mentally. From the

case history we were led to the opinion that he had been through a subacute

schizophrenic episode on a psychogenic basis, from which he recovered.

CASE 7. Monozygotic Female Twins, Both Affected, but in a Manner

Quantitatively Dissimilar.-The G. twins, Elizabeth and lone. They were

born in North Carolina in 8896. Although Elizabeth had always enjoyed the
better physical health, she was the first to develop psychotic disease. She

got along well in her studies at school, but was always shy, quiet and retir-
ing by temperament. In December, 1915, at the age of 89 years, she began

to show mental symptoms and was taken out of school. She was depressed,

said her friends had turned against her and were plotting to do her harm. An
attempt was made for about nine months to care for her at home, but she
grew progressively worse and finally, on September 20, 1916, she was com-

mitted to the state hospital at Dix Hill, North Carolina. In July, 8930, she

was still an inmate there. Case note made at that time states, “She has under-
gone a great deal of deterioration, sits around, rarely has anything to say to

any one.” The hospital diagnosis was dementia pr�cox.
lone, who had been physically rather delicate and sickly in childhood and

adolescence, remained in good mental health until the age of � years, i. e.,

nine years after the onset of her sister’s illness. She, too, had always been

quiet, seclusive, and interested only in her school work. Her psychosis fol-
lowed an attack of influenza. She began to hear voices in her room talking
about her, said everybody was against her, was under the impression she
was going to be carried away, became frightened. At home she failed to
improve and finally, on June 20, 8923, she, too, was committed to the state
hospital at Dix Hill, North Carolina, and in July, 8930, she was still an
inmate there, her condition being one of mental deterioration like that of
her sister: “It is difficult, almost impossible, to distinguish one from the

other.” In her case, too, the hospital diagnosis was dementia pr�cox.
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The next three cases are submitted as instances of quoJitative

dissimilarity. That is to say, one of the twins in each pair has a

schizophrenic psychosis, and the other some disorder regarded

as a different clinical entity according to current psychiatric

classifications.

CASE & Monozygotic Female Twins, Both Affected, but in a Manner
Qualitatively Dissimilar, the One Having a Schisophrenic Psychosis, the

Other Epilepsy Associated with Mental Deficie�wy and a Behavior Diffi-

culty.-The L. twins, Rose and Louisa, of Italian parentage, born in Massa-

chusetts on August 6, 1909. They were “exactly alike” and often could not
be told apart even at home.

Prior to the onset of her psychosis at the age of 87 years, Rose had

been for a few years a sufferer from severe headaches, said to be of
migrainous type, occurring just before menstrual periods. Also, in adolescence
she developed a behavior problem. She gradually became hard to manage,

wanted to go out at night, and quarreled with her parents. On one occasion
she cut off her hair when the parents refused to permit her to have it

bobbed. Friction with the parents increased, she became stubborn, and finally
refused to go to work at the shoe factory where she and her sister had been

employed for several years. Definitely psychotic symptoms developed sud-

denly in the latter part of August, 8926. An adjoining house had caught fire
during the night. She was terrified and ran to the window screaming,

“Fire!” “Police!” From that time on psychotic symptoms persisted; she
was greatly disturbed, and on September ii, 8926, she was committed to the

state hospital at Danvers, Massachusetts. There she showed rapid deteriora-
tion both mentally and physically. A case note dated March, 1928, states,

“Quiet, indifferent, has to be dressed, eats poorly, at times has to be tube-
fed, does not answer when addressed, never speaks except to mutter to herself
in Italian.” She died in the hospital on May 8, 1928, of pulmonary tuberculo-
sis. The hospital diagnosis of her mental condition was dementia pr�cox.
Unlike Louisa, she had never had any convulsions.

Louisa began to have epileptic seizures at the age of 14 years, during which

she would lose consciousness and sometimes bite her tongue. At the shoe
factory where the twins were employed Louisa would have seizures from time
to time and would be sent home on such occasions. Gradually she seemed to
deteriorate mentally and developed difficulties in behavior; she would go
out at night with men and stay until 2 a. m.; the parents could no longer
control her as she would have outbursts of temper, spit in her mother’s face,

and threaten to turn on the gas and kill every one in the house. She was
committed to the Massachusetts Reformatory for Women on May 29, 1930.

An intelligence test made on admission revealed an intelligence quotient of
50 (mental deficiency or deterioration?). While at the reformatory she had
several epileptic seizures, in one of which she fell down a flight of stairs.
On January 25, 1932, on account of the seizures, she was transferred to the
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state hospital for epileptics at Monson, Massachusetts. At the time of this
record (August, 1932) she was still an inmate there, having been observed

in one grand ma! and two petit mal seizures since admission.

CASE 9. Monozygotic Male Twins, Both Affected, but in a Manner Quali-
tatively Dis.thnilar, the One Having a Chronic Schisophrenic Psychosis, the

Other Alcoholism Without Psychosis.-The C. twins, Walter and Harry.
They were born in Toronto, Canada, on December 26, i8g6. Both enlisted in

the army in 8916 for service during the World War and were in the same
unit overseas. In March, 1918, Walter who had been a brigade runner at
Brigade Headquarters in France for about i8 months, “got fed up,” left

duty without permission, and went to a neighboring town “ to enjoy life.”
Two days later he was arrested, but not disciplined, as he was found to be
mentally ill. He was excited, “beat up a couple of attendants,” was sent, to
the hospital as a stretcher case. Soon thereafter he was transferred to the

Lord Derby War Hospital in Warrington, England, where he remained two
months. He was then invalided to Canada where, upon arrival, he was

placed in the Coburg Military Hospital. He seemed to recover there and
received his discharge from the army on June 5, 1918. In 1922 he had a
recurrence following some business troubles. He again became disturbed,

slept poorly, wandered around, said he belonged to the royal family and was

to see Lloyd George, expressed vague ideas concerning radio-phone, and on
November 4, 1922, was admitted to Westminster Hospital, in London, Ontario.
At first a diagnosis of manic-depressive psychosis was suggested, but this

was later changed to schizophrenia. In the course of a year he made a marked
improvement and in November, 8923, was released on probation. On Janu-

ary 28, 8925, he was re-admitted to Westminster Hospital. At that time he

was found to be irrelevant and incoherent in conversation, lacked in alertness,
and presented other evidences of mental deterioration. At the request of his

relatives he was transferred to the Veterans Hospital at St. Annes, Quebec,
where he remained until September, 8928. By that time he had shown some
improvement again and was once more given a trial outside on probation.
However, he soon got into difficulty again, struck a man sitting near him in

a theatre, under the impression that he was a German spy, and he (the
patient) was in the British secret service. He was arrested and put in jail
and two weeks later was admitted for the third time to Westminster Hos-
pital. At the time of our investigation of the case, which was in October,

1932, he was still an inmate there. The most recent case notes describe him
as apathetic and presenting a picture characteristic of the later quiescent
stages of dementia pr�cox “with evident and profound deterioration.”

Henry was admitted to the Ontario Hospital at Whitby on October �,

1932. In his case the hospital diagnosis was alcoholism without psychosis.
According to the history he had been markedly alcoholic for four years.
When presented at staff conference shortly upon his admission “a flattening

and indifference suggesting schizophrenia” was pointed out. However, the
official diagnosis arrived at was as given above.
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CASE 10. Monozygotic Male Twins, Both Affected, but in a Manner

Qualitatively Dissimilar, the One Having a Schizophrenic Psychosis, the

Other Mental Deficiency Without Psychosis.-The B. twins, Mack and

Dodridge. These are a pair of colored boys who were born in Alabama

on February 7, 8907. At birth there was only one placenta and they have

always been practically identical in color of skin, features, and physical

appearance in general; yet they have always been quite different in tern-
per#{227}ment. Mack has always been excitable, impatient, irritable, whereas
Dodridge has been slow, phlegmatic, patient, and conscientious. They both

did poorly at school, Mack mainly on account of his instability, Dodridge
on account of subnormal intelligence. However, Dodridge, in spite of his

intellectual handicap, did better than Mack. They both left school at the age

of 14 years, Mack having reached the fourth grade and Dodridge the sixth.

At the age of 22 years the two twins and their older sister became interested

in spiritualism.

From that time on Mack’s psychosis developed gradually. He went much
more deeply into the study of spiritualism than did either his brother or
his older sister. He took a correspondence course in it from California,
studied constantly, became angry and impatient because he could not master
the field at once. Soon psychotic symptoms appeared, he drew the shades
in the house, locked doors, begged Dodridge not to leave the house, fearing

to be alone lest some one would come in and shoot him. He saw prophets
riding through the sky, heard sweet voices, laughed and talked to himself.
He began to fail physically, lost a great deal of weight. His condition

became alarming and he was placed in City Hospital, aeveland, Ohio, on

September 15, i�. He remained there until the end of April, 8930, when,
having shown no improvement, he was committed to the state hospital at

Cleveland, Ohio. There his mystic delusional trend continued, he was seen

at times falling into a stupor, lying stiff and speechless, with eyes closed.
After several months he began to show some improvement and on Decem-

ber, 8, 8930, was given a trial at home. At the time of our investigation

of the case, which was but a couple of weeks after he left the state hospital,
he was at home in an improved condition. The hospital diagnosis was de-

mentia pr�cox, catatonic type.

Dodridge has never had psychotic trouble. A Stanford-Binet test, made

in the latter part of December, 1930, revealed a mental age of 8 years
9 months, intelligence quotient 55. In spite of this, however, he had been

employed for years as an attendant in a billiard parlor, is described as

steady, dependable, “a credit to his family”; earns good wages, goes in for

many clothes, even expensive ones.

The following two cases are submitted as instances of only one

twin affected with a schizophrenic psychosis, the other being free

not only fro�m a schizophrenic psychosis, but also from any other

neuro-psychiatric condition; in other words these cases represent
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examples of completely discordant findings in monozygotic twins

with schizophrenia.

CASE ii. Monozygotic Male Twins, One Affected.-The R. twins, Mer-
ritt and Meredith. They were born in Illinois on September 6, 8870. They

were brought up together, have always been devoted to each other. Both
prepared themselves for professional careers, Merritt becoming an optometrist
and Meredith a dentist. For years they shared the same suite of offices. They
are so much alike physically that even members of their own family have
often mistaken them for each other. A reproduction of their photograph
is given in Fig. 2.

At the age of 84 years Merritt was hit between the eyes by a baseball

and was rendered unconscious for a few minutes. He seemed to recover,

however, although it has since been noted that he had become more seclu-
sive and more inclined to worry and to take things more seriously than
Meredith.

In September, 8930, Merritt developed psychotic symptoms following the
death of a son-in-law of his, and on October io, 8930, he was admitted to the
state hospital at Peoria, Illinois. At the time of our observation of the
case, which was in June, 1932, he was still an inmate there. The hospital

records state: “He never speaks unless spoken to; is very evasive. It is
almost impossible to get his cooperation when attempts are made to examine

him. Says there has been nothing wrong with him and that he was sent here
unjustly. Is observed much of the time whispering to himself, evidently
in response to voices. When questioned about voices he states that he can
carry on a conversation with people who are many miles away, and that he
has been able to do this for some time. He holds his hand up to his head,
as if there were some unpleasant sensation, and when asked what is the
matter, he speaks about ‘the gyp’ being put on him. Well oriented for

time, place, and person; memory good. Since admission he has acquired some

mannerisms and a tendency toward silly, uncalled-for laughter.”
Meredith is free from psychotic symptoms of any kind, is successful in the

practice of dentistry. He cooperated readily with us in our study of his
brother’s case, showing full insight into the mental disorder, although quite

unable to account for it.

CASE 12. Monozygotic Male Twins, One Affected.-The R. twins, Russell
and Homer. They were born in Iowa on November 6, xpoi. There was only
one after-birth and until the age of six years they were very much alike

in almost every respect. At that time Russell fell off his bicycle and broke

his nose, so he could since then be readily distinguished, by his slightly

crooked nose, from Homer. Since the onset of his psychosis at the age of

about 28 years, and more especially since the age of 30 years, Russell has put
on a great deal of weight, so that it is now even more easy to tell them

apart. However, the fact of their being monozygotic twins is hardly sub-
ject to question. In color of eyes, color and texture of hair, complexion,
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AMERICAN JOURNAL OF PSYCHIATRY, Vol. 91, No. 2. PLATE 1.

FIG 2.-The R. twins, Merritt and Meredith (Case ii).

Gertrude Bertie

FIG. i-The H. twins, Gertrude and Bertie (Case 3).
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FIG. 3.-The R. twins, Russell and T-lomer, at 2� and at 5�
years of age (Case 82).

AMERICAN JOURNAL OF PSYCHIATRY, Vol. 91, No. 2. PLATE 2.
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FIG. 4.-The V. twins, Ruth and Rachel (Case 13).
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and features (other than nose) they are obviously identical. Photographs
taken of them at the ages of z� and 5� years are reproduced in Fig. 3.

They were prematurely born, “seven month babies,” and weighed less

than 3 pounds a piece. The labor was easy. Russell was the first-born. They

were brought up and went to school together and at the age of 89 years

both entered Stanford University. In a Thorndike examination Russell

attained a score of 50 and Homer 57; nevertheless their achievement at col-

lege was exactly the same: after some difficulty, experienced by both during

their first year, their work improved and they received their bachelor’s
degree in June, 8927, both having chosen entomology for their major field.
They were also interested and had an aptitude for commercial art and both
worked in that line after graduation. Both were rather retiring, did not seek

friends, were not interested in girls. Physically they were small, delicate,

both had pneumonia at the age of 3 years and nearly died of it; they were

like newly born babies at three months, and looked like little boys at 17

years. At the age of 3 years Russell developed a hernia on the right side for

which he was eventually operated on at the age of 32 years; Homer never
had a hernia. At the age of i6 years Russell fell while skating, striking the

back of his head. He was rendered unconscious for over an hour, but seemed
to recover fully from this accident.

The psychosis developed in Russell gradually when he was about 28
years of age, without known cause, except, perhaps, that he had been work-
ing long hours in commercial art. He became irritable, would throw things

around. His condition grew worse and he soon had to quit work, so that
Homer alone had to support them both and their mother, the father having

abandoned the family years ago. For about four years Russell was cared for
at home, but finally he became unmanageable. He would use obscene lan-
guage, accused his mother of being a dope addict, would jump up suddenly

and throw things through the windows, became destructive, threatened to
kill his brother and attacked him with a board, and was eventually com-

mitted to the state hospital at Patton, California, on January 23, 1934, There
a diagnosis of dementia pr�cox was made. At the time of our observation of

the case, in April, 8934, he was still an inmate there. However his paranoid

trend had somewhat subsided and he had shown marked improvement in

his behavior.

Homer, in contrast, has remained sweet in disposition, went back to the

University for graduate work and received the master’s degree in zoology

in June, i�#{231}. Since then, as already stated, he has been the sole support

of the family.

§4. SPECIAL OBSERVATIONS IN DIzYG0TIC TWINS.

Instances of similar psychoses, quantitative dissimilarity, quali-

tative dissimilarity, and total discordance are found among dizy-

gotic as well as among monozygotic twins, but not with the same
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relative frequencies. The next seven cases to be reported have been

selected from our material as representing such findings.

CASE 13. Dizygotic Female Twins, Both Affected, Similarly.-The Y.
twins, Ruth and Rachel. They were born in Michigan on May i8, i88i.
There is only a family resemblance between them in features. Rachel’s hair

and skin are lighter and her skin texture is finer than Ruth’s; Rachel has well-
shaped regular teeth, Ruth’s are smaller and protrude considerably. Their
photographs are reproduced in Fig. 4.

Rachel was the first to develop psychotic symptoms, namely, at the age

of 36 years. Her disposition seemed to change. From being a quiet, amiable
person she was gradually transformed into a haughty, stubborn, and sus-

picious one; developed a morbid religious trend and became “impossible to

live with,” so that at the age of 39 years she and her husband were divorced.

By November, 1926, at the age of 45 years, her paranoid trend had become
quite active and she was placed in the Los Angeles County Psychopathic

Hospital and from there sent to a private institution. At the end of about
two months she had improved somewhat and was discharged. In the spring

of 8928 she was in trouble again. She locked herself in her room, cutting

herself off from all neighbors, was observed laughing and mumbling to
herself, said that when she scrubbed the walls in her room she discovered

“paranoia spots.” She was committed to the state hospital at Patton, Cali-

fornia, on May 85, 8928, and at the time of our observation of the case, which
was in November, 8930, she was still an inmate there. The most recent case

notes state: “Has the delusion her name is not R. (married name) and

tears name tag out of her clothing; talks to herself; writes disconnected

notes to the nurses; incoherent in conversation. Say she is “a French
themist” and not a patient here; says also she is not Chinese, but lives in
China because that country now belongs to the French.” The hospital diag-
nosis was dementia pr�cox, paranoid type.

Ruth has never married. Her psychosis began at the age of 38 years and

was attributed to her worry over her sister’s difficulties with her husband

which led, a year later, to divorce. She said people were pressing on the
top of her head and had taken a quart of blood from her. She discussed

metaphysics, claimed to have the gift of prophecy, said she was receiving

radio messages. These symptoms persisted and on May 7, 1924, she was com-
mitted to the state hospital at Kalamazoo, Michigan. There she was observed
hallucinating actively, responding to voices by scolding and talking back to
them. On March To, 8926, she was taken home by her twin sister, against
the medical superintendent’s advice, and they both came to California. In
November, 1926, they were both placed in the Los Angeles County Psycho-

pathic Hospital and Ruth was committed to the state hospital at Patton,

California. At the time of our observation of the case, which was in Novem-
ber, 8930, she was still an inmate there. The most recent case notes state:
“Becomes very noisy, apparently in reaction to hallucinations of hearing;
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is resistive and irritable. Says Y. is not her name; it is the name of Christ
that makes her sick.” The hospital diagnosis was dementia pr�cox, para-
noid type.

CASE 14. Dizygotic Opposite-Ses Twins, Both Affected, but in a Manner
Quantitatively Dissimilar.-The H. twins, David and Catherine. They were

born abroad of American parents, in i8gi. David had frequent temper
tantrums in early childhood; later he was described as seclusive, self-

opinionated, inclined to pick quarrels, always taking the opposite side in

arguments. The father was in the diplomatic service and the twins had
excellent educational opportunities in Switzerland, France, and Holland, in
private schools and under tutors and governesses. David, however, made a

poor record in his studies. Subsequently his vocational record was equally

poor and he never made a sustained effort to be self-supporting. His quar-

relsomeness was most marked when with his mother. The onset of his psy-

chosis was very gradual, around the age of 19 years, and its course was

characterized by slow deterioration. At 25 he married a French governess,

who died two years later, leaving a child. At about 30 he was hospitalized
for brief periods in private institutions in England and in France, and on

February 20, 8922, he was admitted to the Sheppard and Enoch Pratt Hos-
pital, at Towson, Maryland. At the time of this record-September, 1930-he

was still a patient there. Throughout his residence there he presented a
picture of chronic schizophrenia with marked deterioration: untidy, drooling
at the mouth, irrelevant in his answers, mumbling to himself with occasional
outbursts of loud laughter; evidences of visual and somatic hallucinations.

Catherine was described as brilliant intellectually, but undisciplined in child-

hood and adolescence with a history of petty thefts, cheating at school, and
precocious sexual activity. She was strongly attached to her father, even

after her marriage at 24, when she continued to spend most of her leisure
time in reading to her father, walking and driving with him. This led to a

gradual estrangement between her and her husband. They lived in a home
supplied by her father; their two children were cared for by a nurse. Cath-
erine showed jealousy toward her husband and the nurse. A subacute psycho-
sis developed in the latter part of 8927, at the age of 36 years. She became

over-active, bought useless articles, had terrors in the night, and finally,

early in March, 8928, she had a panic, screamed out of the window, called

the police, and was moved to the Sheppard and Enoch Pratt Hospital at
Towson, Maryland. There she was for a time excited, restless, anxious about
the family expressed notions of purity and morality, wanted to be “an
example to the children.” In her utterances there was marked sexual and
religious content with evidence of hallucinations. She showed rapid improve-

ment, however, and on June i8, 8928, was paroled. The improvement con-
tinued while on parole and on August 3, 1928, she was discharged. The

hospital diagnosis was schizophrenia.

CASE i�. Dizygotic Opposite-Sex Twins, Both Affected, but in a Man-

ner Qualitatively Dissimilar, the Male Twin Having a Chronic Schizophrenia
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and the Female One Having Subnormal Intelligence and a Paranoid Tern-

perament.-The S. twins, Earl and Florence. They were born in Canada on
October 8, i888. Earl had very little schooling, did not advance beyond
second grade. He was a laborer, doing odd jobs. In June, 1916, he enlisted

in the army, but proved to be unsatisfactory and was discharged in December,
1916. While in the army he heard voices, but stated they did not bother him

much. Later got a job in a casket factory, lost it after four months, but
then continued to hang around the plant, would not leave, and the police had
to be called. After a brief term in jail he wandered from one town to
another, never could hold a job longer than a few days; finally, on Sep-
tember 9, 8925, he was committed to the state hospital at Elgin, Illinois. At
the time of our observation of the case, which was in June, 8932, he was still

an inmate there. Recent case notes describe him as untidy in appearance,
dull, apathetic, smiling to himself; runs and hides when he sees children,
saying they are after him. The hospital diagnosis was dementia pr�cox,

hebephrenic type.

Florence has never been in an institution, but is obviously handicapped

both intellectually and temperamentally. She was found living in the base-
ment of an apartment house in a poor section of the city; very slatternly
in appearance, coarse and vulgar in her language. Scrubs floors and cleans
windows when she can get work and thus has to support not only herself
but also her husband, as he is not working. Complains a great deal and

blames everybody she can think of for both her brother’s and her own hard

luck. Judged to be an inadequate and paranoid personality.

CASE x6. Dizygotic Male Twins, One Affected.-The V. twins, Milton

and Louis. They were born in Chicago in 1908. From early childhood Milton
was physically weak and temperamentally timid and retiring, in marked
contrast with Louis, who has been robust, sociable, “a go-getter.” They have
always been quite dissimilar in every respect. Milton worked hard at school,
graduated from high school with high standing, had a two years’ course in
optometry, and thereafter worked in his father’s jewelry store as optometrist

and watch repairer, showing marked ability in both He was sensitive about
being “the weakling of the family” and about nobody liking him. Louis

was married in January, 1931, there were great festivities, and almost imme-
diately after that Milton’s psychosis developed. He began to complain of
headache and weakness, cried a great deal, paced the floor all night, said

his mind was slipping, but he “must keep going.” In April, 1931, he refused
food and had to be tube-fed, would not hold anything in his hands, became

entirely inactive, would hold a rigid position for hours, staring into space.
Later he became mute, would soil and wet, resented anyone touching him.
At times had a beatific expression with a fixed smile. He was placed in a

private sanatorium, where he remained from May to December, 1931. As he

showed no improvement, he was transferred to the state hospital at Elgin, Illi-
nois. At the time of our observation of the case, which was in July, ,g�,

he was still an inmate there. At the hospital he has shown various catatonic
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symptoms: resistiveness; lying in bed in a semi-erect position at an angle of
45 degrees, with body slightly twisted toward the right; mutism, refusal of

food; “drinks water freely, but will not hold glass in his own hands”; had
spells when he would show fear if anyone approached him or attempted to

touch him. The hospital diagnosis was dementia prncox, catatonic type.
Louis has always been perfectly normal, sociable, jovial; is also in the

jewelry business.

CASE 17. Dizygotic Fe,nale Twins, One Affected.-The K. twins, Ruth

and Ruby. They were born in Illinois -on March 31, 8906. Ruth had scarlet
fever at four years and meningitis at nine. She did poorly at school, finishing

the seventh grade at i6; also did not seem to be able to learn simple household
tasks. After school she worked for a year in a glove factory, earning $12

per week. She is said to have been quiet but headstrong in disposition,
would become “hysterical” when crossed. Her psychosis developed in De-
cember, 8924. She became very talkative, would jump up and scream when
friends called, tore her clothes to pieces, would fix her eyes on one spot on

the floor and walk out of the room backwards, would stand bareheaded in

the sun. Later stopped talking altogether, would not see anyone, refused
food. On June 30, 1925, she was committed to the state hospital at Jackson-
ville, Illinois. She remained there until February 12, 8930, when she was
transferred to the state hospital at Peoria. At the time of our observation

of the case, which was in June, 1932, she was still an inmate there. Recent

case note states: “Shows no interest in anything; wets herself day and
night; fights other patients without provocation; steals food in the dining

room and hides it on the ward; mutters incoherently to herself.” Condition

classified as dementia pr�cox, catatonic type.

Ruby has pale yellow curly hair, whereas Ruth’s is brown and straight;

there is little resemblance in features; Ruby has a lighter smoother skin.

Ruby did outstanding work in school, became a stenographer, obtained a
good position immediately after graduation, was eventually promoted to
an executive position over a group of stenographers. She is perfectly normal

mentally and physically.

CASE x8. Dizygotic Opposite-Sex Twins, the Male Alone Affected.-The

F. twins, Elmer and Elsie. They were born in Ohio on July 24, 8899. Elmer

had severe convulsions at the time of teething. He seemed subnormal in

intelligence and by the time he was 84 years old he had attained only as

far as the sixth grade in school. He then left school and was much happier

out of it. He worked as an elevator boy, rivet heater, later as carpenter;
did quite well and saved $3oo. By that time this country was drawn into
the World War and he feared that he would be drafted, although he was

only i8 years old. He said that if he went to war he was sure he would be
killed, said he was going to hide his money somewhere, and then disap-

peared for several months. On his return he said he had been hypnotized

and that people were after him. From then on his psychosis developed pro-

gressively and finally, on September 25, 1920, he was committed to the state
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hospital at Patton, California. At the time of our observation of the case,

which was in November, 8930, he was still an inmate there. Early case

notes state that he is “depressed, wishes to be by himself and pray, has to
be spoon-fed, stays in bed, keeps his eyes closed, not interested in his sur-

roundings, extremely resistive.” Later: “Content to sit and do nothing;

talks to himself or to imaginary people is often seen dropping to his knees

as though praying.”

Elsie has alway been bright, had finished three years of high school at

17 years, then worked as bookkeeper; at 89 years she married. Now keeps a

neat house in a pleasant neighborhood for her husband and children; is well
adjusted in every way.

CASE 19. Dizygotic Opposite-Sex Twins, the Female Alone Affected.-The

C. twins, Mary and John. They were born in Indiana on March 3, 1901.

Delivery was at full term, but both twins were under weight, Mary weighing

5 pounds and John 4 pounds. Mary was the first-born, had to be turned and

delivered by instruments. She seemed the healthier and more robust in
infancy, but throughout childhood presented a problem: she stole from stores

at seven years, masturbated, did poorly at school, could not get beyond the

eighth grade. She began to have sexual relations with men at the age of i6

years; at 24 she had an illegitimate pregnancy resulting in a miscarriage at

five months. She ran up bills in the shops and wrote checks, forging her

father’s name; he had to make good on different occasions in amounts aggre-

gating about $13oo. Psychotic symptoms began at 22 years: she heard

voices coming through the air calling her names and condemning her, was

fearful at night. At 25 years she had a second illegitimate pregnancy; at the

same time her psychotic symptoms continued and finally, on July 23, 8926,

she was committed to the state hospital at Patton, California, being at that
time in the sixth month of pregnancy. She has since been out on parole on
two occasions for periods of four months and six weeks, respectively, but had
to be returned to the hospital each time; and at the time of our observation
of the case, which was in June, 1931, she was still an inmate there. At the
hospital she was at times disturbed, irritable, threatening; refused to do any
work; was observed reacting to auditory hallucinations and laughing without
apparent cause. Later showed deterioration, “would lie for the most part

on the floor under her bed, indifferent to her surroundings, slovenly about

her person.”

John was sickly and delicate up to the age of eight or nine years, but
has since developed into a tall, husky, and handsome young man. At i6

years he had completed two years of high school and joined the navy. This

became his career and he is now chief gunner’s mate and torpedo expert.
He does not care for company, preferring his work and reading. Is very

particular and neat about his personal appearance, in contrast to other mem-

bers of the family. Says he will never marry, has never seen a girl he

wanted to marry. He is very honest; every time he comes home he pays all
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bills that the family has run up, back rent, etc. Makes distinctly the impres-
sion of a schizoid temperament, but is very well adjusted, considered superior

in many respects.

Although, as already stated, among twins with schizophrenia

every degree of concordance, as well as total discordance, is found

in both the monozygotic and dizygotic groups, the relative frequen-

cies of these findings are not the same in the two groups.

In Table 3 we have summarized our material in such a way as

to reveal these contrasts.

TABLE 3.

DIFFERENT DEGREES OF CONCORDANCE AND DISCORDANCE IN

MoNozYGoTIc AND DIzYGoTIc TWINS.

Degree of concordance.

Monozygotic. Dizygot.ic.

. ,. .

Similar affections
ce �

0. � � Quantitative dissimilarity
�c

� .� � � -� Qualitative dissimilarity..

One affected, complete discordance

6

2

2

9

I 2

5

1

4

43.9

17. I

7.3

3’ .7

I

..

2

8

4

2

I

35

..

3

2

43

5

5

5

85

Totals 19 22 100.� II 42 48 100

§ 5. THEORY OF SO-CALLED SCHIZOPHRENIC PSYCHOSES.

It is hardly necessary to labor the point that the so-called

schizophrenic psychoses constitute a heterogeneous group. It seems

probable that this group contains acute, subacute, chronic, and

deteriorating psychoses which bear to one another little or no

pathologic or etiologic relationship.

Nor would it appear necessary to stress the further point, which

has been made so often, that a strong line of demarcation cannot

be drawn between this group and some other clinical groups, such

as the cyclothymic psychoses, mental deficiency, and epilepsy. As

all know, there is much overlapping of the respective syndromes;

and there is often their coexistence in the same patient.
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Accordingly, any statistical analysis of a group of so-called

schizophrenic cases-whether of twins or of singly-born persons-

can serve the purpose only of a general and preliminary orientation

in regard to the material in hand.

The data summarized in Table 3 (� 4) Suggest the following

general propositions:

I. In the etiology of so-called schizophrenic psychoses heredi-

tary factors seem to play an important part. This is revealed

especially by the contrast in the findings among monozygotic and

dizygotic twins: the monozygotic twin-brothers and twin-sisters

of schizophrenic patients are also affected with schizophrenic

psychoses in 6i .0 per cent of the cases; the corresponding figure

among dizygotic twins is but 9.9 per cent.

2. The hereditary factors, in themselves, are often inadequate,

that is to say, they do not suffice to produce a schizophrenic psy-

chosis. This is shown by the high percentage of cases in which

only one of the pair of monozygotic twins is affected-3I .7 per

cent in our series. In these cases, at least, additional factors seem

to be required to produce the pathogenic effect.

It is not unlikely that the percentage of cases of complete dis-

cordance is even higher than that indicated by our material. It is

a question whether, in gathering our material, we have fully

succeeded in avoiding the danger, constantly present, of over-

loading the collection with cases of both twins affected.

3. The pathogenic effect of the hereditary factors is not highly

specific. This is shown by the fact that close similarity or iden-

ticalness of psychotic manifestations in both of a pair of mono-

zygotic twins is the exception rather than the rule. In 17.1 per

cent of the cases in our series marked quantitative dissimilarities

have been noted, and in 7.3 per cent qualitative ones. Even among

the 43.9 per cent of the cases which we have listed as “similarly

affected” the great majority have shown more or less marked

dissimilarity in time of onset, symptomatology, duration, etc. Of

course, this finding, too, suggests that factors other than heredity

play a part in the etiology.

4. It appears that the hereditary factors are not always present-

therefore not essential-in the etiology of so-called schizophrenic

psychoses. This is shown by the contrast revealed in a comparison

of dizygotic twins and siblings. Counting only institutional cases,
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among the dizygotic twin-brothers and twin-sisters of schizo-

phrenic patients in our collection 9.9 per cent were also affected

with schizophrenic psychoses. The corresponding figure among

the siblings of schizophrenic patients, as shown in a recent study

by Humm, is but 3.1 per cent.14

The genetic relationship existing between dizygotic twins is no

closer than that existing between siblings. Therefore, any excess

in the incidence of a given disease in the dizygotic twin-brothers

and twin-sisters of patients affected with that disease, as compared

with its incidence in the siblings, must be attributed to factors other

than heredity.

A more detailed scrutiny of our material suggests the possibility

of separating out, from amongst the so-called schizophrenic psy-

choses, a large group of cases which seem to occur on a basis of

partial decerebration, mainly of traumatic or infectious origin.

Among our nine cases of monozygotic male twins in which only

one of each pair is affected, no fewer than five point more or less

clearly to some such etiology, as follows:

In Case II, cited in § 3, one of the twins was hit between the eyes by a

baseball at the age of 14 years, was rendered unconscious for a few minutes,

and seemed to recover. Yet this occurrence was followed by the develop-
ment of schizoid traits and 46 years later, following the death of his son-in-

law a late schizophrenia set in.
In Case 12, also cited in § 3, a comparison of the life histories of the two

twins reveals that they were born prematurely and weighed less than three

pounds a piece. The affected twin was the first-born; at six years he fell off
a bicycle and broke his nose, causing a slight but permanent deformity.
At x6 years he fell while skating, striking the back of his head. He was

rendered unconscious for over an hour, but seemed to recover fully from

the accident. His psychosis developed at the age of 28 years and was attributed

to overwork.

A third case with a definite history of trauma is the following:

CASE 20. Monozygotic Male Twins, One Affected.-The C. twins, Ray and
Roy. They were born in Iowa on March i8, x896. Unfortunately the con-

ditions at birth, including which was the first-born, could not be ascertained.
Physically they are identical as to features, hair, color of eyes and skin.
posture, gait, etc., and they were often mistaken for each other even by their
near relatives. They were both somewhat backward at school, finishing the

ninth grade together at i8 years of age. They were both described as stub-

born, but Ray, who subsequently became psychotic, had always been less

friendly and more quarrelsome and inclined to fight. He had never worked

‘9
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on a job more than two months at a time, whereas Roy worked steadily as a

farm laborer up to the age of 24 years, when he acquired a small farm of
his own.

In the spring of 1919, i. e., at the age of 23 years, Ray had a motor cycle

accident, following which he was “unconscious” (delirious?) for two weeks.
Upon recovery from the immediate effects of the accident it was noted that

his disposition had changed for the worse, and about a year later definite

psychotic symptoms appeared: he became hypochondriacal, complained
vaguely of his eyes, developed a persecutory trend directed against his father

and his twin-brother, and eventually became unmanageable, so that on
March 20, 1920, he was committed to the state hospital at Pueblo, Colorado.

On at least two occasions he was paroled to the custody of his twin-brother,

the second time against the advice of the hospital authorities, and on one

occasion he escaped. Each time he was unable to get along outside, even

with help and supervision. At the time of our observation of the case, which
was in August, 1931, he had been brought back to the hospital for the fourth
time, and was still an inmate there. The more recent case notes describe him
as emotionally indifferent, delusional, hypochondriacal, with mannerisms of
speech and action, and with habit of stuffing paper in his nostrils and ears.

The hospital diagnosis was dementia prncox, hebephrenic type.
Roy, though presenting slight schizoid traits, has never become psychotic

and has never required institutional care for any reason.

The following two cases seem to have acute infections in their

etiology:

CASE 21. Monozygotic Male Twins, One Affected.-The S. twins, Tyrrell

and Gerrill. A paternal aunt was insane. The twins were born in Illinois
on September 28, 1907. Delivery was rapid, five minutes apart, “in a
hemorrhage”; the mother had been very ill, had severe hemorrhages (pla-
centa pr�via?) “was unconscious for five hours after”; but it is not known

that either of the twins was injured at birth. They were from the beginning
“like two peas in a pod,” identical in features, color of eyes, hair, and skin,

constantly confused by everybody, only their mother could tell them apart.

They seemed perfectly healthy from birth up to the age of ig years, when
Tyrrell developed a severe case of blood poisoning. This lasted for weeks;

during several days the temperature was up to io� degrees, and once reached
106 degrees. Swellings developed in both armpits and had to be lanced. Prior

to this illness Tyrrell had always been a good worker, sociable, a good

mixer, but after it he seemed to have lost all ambition, was tired and listless
all the time. Also he began to have spells of being very excitable, quarrel-

some, and destructive at home. He seemed to know in advance when he was
about to have such a spell and sometimes would warn the family. This con-

tinued for nearly two years, when acute psychotic symptoms developed. He
had been jilted by his girl and left home (Elizabeth, Illinois) to go to Rock-

ford, Illinois, to look for a job. Within a few days the family were notified
that he had created a disturbance, was arrested and put in jail, and from
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there committed to the state hospital at East Moline, Illinois, on April �,

ig�g. At the hospital he told of hearing voices calling him at times; at such

times, he said, he would run, leave home, and the family would not know

where he was. He said also he had made a promise to Lindbergh not to
kill the voices. He stated, further, that he had killed a man on account of

a woman who was in childbirth. He was tried on parole at home on three
occasions, but had to be returned after periods of from five weeks to nine

months. At the time of our observation of the case, which was in June, 1932,

he was still in the hospital. The recent case notes report him as hallucinating

actively, being often noisy and disturbed at night, attacking other patients
without provocation. He said people did not like him; a woman broke his

heart and then he broke hers “by not saying good-bye to her.” The hospital

diagnosis was dementia pr�cox, hebephrenic type.

Gerrill, though listed by us as being as yet not affected, seems now (June,
1932), under the stress of his twin-brother’s and his own troubles, to have

developed incipient schizoid manifestations. He had always been somewhat
more quiet than Tyrrell, yet they were greatly attached to each other and

fought each other’s battles. Gerrill had taken Tyrrell’s illness very much to
heart and had worried greatly over it. He was blue and moped so much,

“he was making himself sick.” He also wanted to marry, but on account

of the depression they had no money and he could not get a job. He would

start out in the morning to look for work, but in an hour or two would
return home, throw himself face down on the bed, would not speak or eat

the rest of the day, and became irritable if disturbed. He said God did not

care for them any more.

CASE 22. Monozygotic Male Twins, One Affected.-The A. twins, Paul
and John. They were born in Ohio on September 25, 1908. There was only

one after-birth; John was the first-born; they weighed 6j pounds a piece.
They were identical as to color and texture of hair, color of eyes and skin,

and features, and were not readily distinguished from each other by friends.
They were described as bright, alert, affectionate, sociable.

In January, 1919, when they were a little over 10 years of age, during

the then prevailing epidemic, Paul contracted influenza. It was a severe and
prolonged attack, and a great part of the time he was almost continuously

asleep; later he talked in a rambling way both day and night. The doctors

said the influenza had “merged into sleeping sickness and later into meningi-

tis,” and thought he might not pull through. He did seem to recover, how-

ever, but was thereafter markedly handicapped physically, intellectually, and

temperamentally. In school he was no longer able to make normal progress,
got only as far as the seventh grade, whereas John went on to high school

and later took a secretarial course. At the age of about 13 years Paul
developed lung trouble and suffered from it off and on since then until finally

he died of tuberculosis at the age of 24 years. The mother states that he
became harder to manage and to live with, would not keep a job steadily,

“wanted to see the world,” would periodically walk off his job, leave home,
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and tramp, hitch-hike, or ride freight cars from his home in Ohio to California
and other places. At the age of about 21 years he took up Christian Science
and about a year later developed definite psychotic symptoms. On February 3,
1931, he was committed to the state hospital at Stockton, California, where

he was found to have “delusions, hallucinations, mannerisms,” etc. A diag-
nosis of dementia pr�cox, hebephrenic type was made. Later he was deported
as a non-resident to Ohio and was placed in the state hospital at Columbus.

There he remained until March 19, 1933, when he was taken home on account

of being in a dying condition from tuberculosis. He died at home 12 days
later.

John has been normal in every way and, at the time of our observation
of the case, which was in August, 1933, was doing well as an assistant ticket

agent in a railway office.

The proportion of cases with a probably traumatic or infectious

etiology seems to be higher in the male than in the female sex.

Among our #{231}�pairs of twins of all types with only one of each pair

affected there are 77 male and 121 female subjects. Among the

male subjects 39 are affected, among the female 6o.

Among these 39 male affected subjects the clinical histories sug-

gest a traumatic or infectious etiology in i6 cases, i. e., 41.0 per

cent. Among the 6o females affected subjects such an etiology is

suggested in only six cases, i. e., 10.0 per cent.

It is highly probable that for both sexes these percentages

represent an understatement of the case, for in many instances the

case histories are meagre-especially as regards possible birth

trauma. Yet the contrast as between the two groups seems sig-

nificant and is in harmony with other evidence, which we have

published elsewhere,7 indicating a more marked cerebral vulner-

ability in male than in female fetuses and infants.

On the other hand, psychic factors in the etiology of so-called

schizophrenic psychoses, especially in the sphere of sex or love

life, seem to be more common in the female sex. This is most

clearly demonstrated by cases of monozygotic female twins with

only one of the pair affected, as in the following example selected

from our material:

CASE 23. Monozygotic Female Twins, One Affected.-The A. twins, Mollie
and Bertha. They were born in Austria in 1883 and were practically insep-

arable through life. Until the middle forties in age they were almost indis-

tinguishable in every respect. Then Bertha developed cancer which caused

her to lose weight progressively whereas Mollie remained well nourished.
They were greatly devoted to each other and Bertha’s protracted and ulti-
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mately fatal illness has been mentioned among the contributing causes of

Mollie’s mental breakdown. Mollie would say repeatedly, “Why should I

be healthy, and she sick and going to die?” Among other factors were
mentioned the death of Mollie’s husband in 1930, and the fact that “she was

of a passionate nature, but repressed all sexual impulses as unethical and
immoral.” The first symptoms, which were recognized as definitely psychotic,

appeared in November, 1931. She became suspicious of her neighbors, said

they were trying to hypnotize her, talked incessantly about her persecutions,
grew more and more agitated, restless and over-active, and on January I,

1932, was placed in Hall-Brooke Sanitarium at Greens Farms, Connecticut.
There she refused food and had to be tube-fed. In April, 1932, she was
removed from there as unimproved, and on May i8, 1932, she was com-

mitted to the state hospital at Kings Park, New York. At the time of our
observation of the case, which was in October, 1932, she was still an inmate

there. Case notes state: “At times it is necessary to tube-feed her. Says she
has heard a man saying amorous things to her.” “All of her delusions are on

a sexual basis; thinks that a male neighbor is having intercourse with her;

continues to hallucinate; masturbates; has attempted suicide.” The hospital
diagnosis was dementia pr�cox, paranoid type.

Bertha had never had any mental disorder; she died of cancer in April,
1932.

Turning again to our twin cases in which only one of each pair

is affected, we find that, among the 39 cases of male affected sub-

jects in the group, the clinical histories revealed psychic factors in

etiology in six instances, i. e., 15.4 per cent; whereas among the 6o

cases of female affected subjects psychic factors were prominently

mentioned in 21 instances, i. C., 35.0 per cent.

No doubt these percentages, too, are an understatement of the

case among both the male and female subjects, on account of the

meagreness of data of clinical history in many instances. However,

there is no reason for assuming that error from this source is un-

evenly distributed in the two sexes. The contrast revealed by our

findings would seem to be significant.

A further contrast, as between the two sexes, revealed by our

material, is that of the relative frequency of completely discordant

findings among monozygotic twins. Among our 19 cases of mono-

zygotic male twins, such findings-i. e., only one of the pair af-

fected-appeared in nine instances, i. e., 47.4 per cent; whereas

among our 22 cases of monozygotic female twins, there were but

four such instances, i. e., 18.2 per cent.

This suggests, of course, that in the types of so-called schizo-

phrenic psychoses which are more prevalent in the female sex and
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in which a traumatic or infectious etiology cannot be demonstrated,

but a psychogenic etiology appears to be more prominent, hereditary

factors play a much greater part.

It need hardly be added that at this time such a conclusion can be

only tentative, on account of the scant amount of material on which

it is based. It can become definite and final only if further ac-

cumulations of larger amounts of similar material should reveal

findings in harmony with ours.

Some general statistics pertaining to “dementia pr�cox” are of

interest, and perhaps relevant, in this connection. It appears quite

consistently that, on the whole, “dementia pr�cox” is somewhat

more common in the male than in the female sex. For example,

among the first admissions to the New York state hospitals during

the year ended June 30, 1933,15 there were 1482 males and 1360 f e-

males with” dementia pr�ecox “-a relative excess of males amount-

ing to 9.0 per cent.

The rates are not the same in the various age groups. Among

the patients under 35 years of age there were 984 males and 670

females-a relative excess of males amounting to no less than 46.9

per cent. Among the patients 35 years of age or over there were

495 males and 689 females-a relative excess of females amount-

ing to 39.1 per cent.

Karl Pearson’s finding, reported over 20 years ago,’6 which is to

the effect that the first-born have a greater proneness toward in-

sanity than the later-born, can be interpreted as suggesting cerebral

birth trauma as a factor playing an important part in the etiology of

psychotic disease.

With that in mind, the cases which are of traumatic etiology and

which, as shown, are more prevalent in the male sex, may be ex-

pected to occur more or less frequently on a background of mental

deficiency.

We find, indeed, that among the 1482 male and 1360 female first

admissions to the New York state hospitals during the year ended

June 30, 1933, there were 272 males and 185 females with sub-

normal intellectual make-up in the degree of imbecility, moronism,

or borderline intelligence, i. e., respectively 18.4 and 13.6 per cent.

Inasmuch as progressive mental deterioration is generally re-

garded as an integral part of the course of the so-called schizo-

phrenic psychoses in a very large proportion of the cases, it would
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be interesting to know whether there is any difference, in the fre-

quency of its occurrence, between the group based on a traumatic

or infectious etiology, on the one hand, and the more hereditary

group with a psychogenic etiology, on the other.

Unfortunately we are unable as yet to make precise measurements

of mental deterioration, and the conventional statistics of mental

hospitals afford no light on this question. Our impression is, how-

ever-and we believe clinicians of large experience will agree with

us-that deterioration is the outcome, for the most part, in cases

with an onset at an early age (say, under 30 years) and clinically

belonging to the simple, hebephrenic, and probably some catatonic

types, rather than in those occurring at later ages and clinically

belonging to the paranoid types.

However, as all know, there is much overlapping of mental

syndromes, and of age and sex distribution, not only between the

various types of so-called schizophrenic psychoses, but also between

such psychoses and those belonging to other clinical groups, almost

without exception.

In the pioneering days of psychiatry there was every justification

for concentrating attention on mental syndromes as points of de-

parture in a first orientation in our field and for a provisional classi-

fication of our cases; but now it is high time for us to all to heed the

warning that mental syndromes alone, no matter how refined an

analysis and description of them might be accomplished, cannot

serve as a basis for understanding and distinguishing disease en-

tities and disease processes.

Today there would be no justification for assuming the extreme

viewpoint expressed by Moebius a generation ago, when he spoke of

“the hopelessness of all psychology.” Psychology, both normal and

abnormal, has accumulated observations and contributed methods

which we are using daily in our work and shall no doubt continue

to do so in increasing measure; but its limitations for medical pur-

poses should be recognized.

In three recent communications, on epilepsy, mental deficiency,

and criminality, with special reference to their occurrence in

twins,7’ 8, 6 we had occasion to discuss various syndromes of partial

decerebration resulting directly or indirectly from cerebral birth

trauma. In that connection reference was made to various types of

epilepsy, Little’s disease, mental deficiency, some deteriorating
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psychoses, anomalies of temperament and behavior, left-handed-

ness, speech disorders of children, etc.

We exhibited material indicating that not only spectacular

traumas, such as tentorial tears, severance of blood vessels, massive

hemorrhages, destructive contusion of brain tissue, and widespread

concussion, were capable of producing decerebration syndromes, but

also slight, unnoticed, and even unnoticeable traumas. Too much

stress could hardly be laid on this point.

We have endeavored to show that the processes by which cerebral

traumas produce their various effects are not the same in different

cases. We may be dealing with immediate effects, such as stupor,

cyanosis, convulsions; or with permanent residuals, such as Little’s

disease or mental deficiency; or with sequels appearing after an in-

terval of weeks, months, or years following the trauma, such as

epilepsy or psychotic disease; or with combinations of any two or

all three of these processes, as in cases of convulsions in the neo-

natal period followed years later by a deteriorating psychosis, or in

cases of mental deficiency combined with psychotic disease.

In connection with psychotic disease resulting from intra-natal or

post-natal trauma, the point must be specially stressed of its possible

occurrence as a sequel following a seemingly insignificant trauma

after an interval of twenty or more years.

Our material furnishes scarcely a clue as to the pathology under-

lying the development of the various clinical syndromes which may

appear as more or less remote sequels of cerebral trauma. One

would naturally think of meningeal adhesions, conditions obstruct-

ing the circulation of the cerebro-spinal fluid, scars, meningiomas,

cysts, lobar scleroses, patches of gliosis, atrophies, and the like.

As regards the particular pathological processes underlying the

development of chronic deteriorating psychoses in young persons-

insofar as they may be attributed to cerebral birth trauma-our

scant knowledge made available by autopsy material definitely sug-

gests only one process, namely, atrophy. This we have observed

in a series of cases, by measurements of brain weight and cranial

capacity, to be a fairly consistent finding.’7

The amount of atrophy goes hand in hand with the duration of

the disease-as indicated mainly be the length of the patient’s resi-

dence in the institution-and with the degree of mental deteriora-

tion, as indicated by a rough estimate of it clinically, as follows:
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1st degree = no demonstrable deterioration; 2d degree = slight,

though distinct deterioration; 3d degree = pronounced deteriora-

tion; 4th degree = complete deterioration with loss of ability to

answer the simplest questions or to engage in the simplest kinds of

labor.

Inspections of the brains prior to their removal from the cranial

cavity shows the atrophy, in cases of so-called schizophrenic psy-

choses, to be not general, but very unevenly distributed: the upper

and lateral aspects of the frontal and parietal lobes show areas of

large accumulation of cerebro-spinal fluid in the sub-arachnoid

spaces with shrunken gyri and widened sulci underneath. The

mesial and basal aspects of these lobes, as well as the temporal and

occipital lobes, the cerebellum, pons, and medulla, are spared.

In other words, if we assume the atrophy in such cases to be the

remote results of a cerebral birth trauma, the distribution of the

atrophy would indicate that the trauma affects those parts of the

cerebral convexity which, by reason of the greater mobility of the

vault of the infant skull, bear the brunt of the molding of the head

during birth; whereas the parts of the brain which are contained

in the more rigid cavities in the base of the skull are better pro-

tected against the traumatizing pressures, pullings, twistings, and

distortions.

These gross findings, familiar to all state hospital pathologists,

are in harmony with Bolton’s observations, by means of microscopic

measurements, of thinning of the second, third, and fifth cortical

layers, especially in the pre-frontal region, in cases of deteriorating

psychoses.’8

On the basis of the foregoing array of evidence we submit, as

a part of our theory of the so-called schizophrenic psychoses, that

a large proportion of such psychoses originate in a cerebral trauma

at birth or in childhood; that such cases are more prevalent in the

male than in the female sex, and in young subjects than in those over

30 years of age; that the type of injury is one which is often

asymptomatic, or almost so, at the time of its occurrence; that it

probably consists in subarachnoid and subpial hemorrhages upon

the cerebral convexity in the frontal and parietal regions; and that

it results in partial avulsion or detachment of the pia-arachnoid

from the top and side surfaces of the gyri, causing interference
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with blood supply, slow atrophy, and progressive impairment of

mental function.

Cerebral birth trauma is determined partly by conditions causing

dystocia, such as late primiparity, contracted pelvis, and abnormal

presentations, and partly by cerebral vulnerability of the fetus.

We would refer the reader again to our recently published paper

on the etiology of epilepsy with special reference to its occurrence

in twins,7 in which is contained a discussion of the factors deter-

mining cerebral vulnerability in the fetus. There seems to be an

hereditary factor; among other factors are prematurity, multiple

birth, and sex. In post-natal life age is also a factor affecting

cerebral vulnerability.

Further research is needed in this field. The conditions which

we have listed tentatively as decerebration syndromes resulting from

birth trauma should be re-investigated in the light of the theory

advanced. The theory demands the following criteria for the es-

tablishment of any given syndrome as a decerebration syndrome

which may result from birth trauma:

i. Inasmuch as there is apparently an hereditary factor among

those determining cerebral vulnerability, it may be expected that if

one of a pair of monozygotic twins shows one of the syndromes

under consideration, the other of the pair will also be affected more

or less similarly-not invariably, however, but consistently more

often than in cases of dizygotic twins.

2. In a significant proportion of cases the affection in the two

twins of a monozygotic pair may be expected to be dissimilar quan-

titatively or even qualitatively (i. e., with different decerebration

syndromes, as, for example, epilepsy in the one and mental de-

ficiency in the other); the reason being that factors other than

heredity may determine both degree of vulnerability and severity,

extent, and localization of a birth trauma.

3. Partly by reason of the hereditary factor or factors, the near

relatives of subjects with decerebration syndromes may be expected

to be affected, similarly or dissimilarly, more often than random

groups from the unselected population.

4. The degree of genetic relationship existing between dizygotic

twins is the same as that between siblings. However, dizygotic

twins, more often than siblings, are exposed to common pre-natal

and intra-natal factors other than heredity. For this reason it may
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be expected that the dizygotic twin-brothers and twin-sisters of sub-

jects affected by one of the above-mentioned decerebration syn-

dromes, will also be affected, similarly or dissimilarly, more often

than their siblings.

5. Inasmuch as premature birth and underweight condition at

birth are among the factors determining cerebral vulnerability,7

it may be expected that subjects with a history of such conditions

at birth will furnish a higher proportion of any given traumatic

decerebration syndrome than the unselected population.

6. Inversely, among subjects exhibiting a given traumatic decere-

bration syndrome we may expect to find a relatively higher pro-

portion of cases with a history of premature birth, underweight

condition at birth, or both.

7. Because premature birth, underweight condition at birth, or

both, occur more often in twin than in single births, the incidence

of any given decerebration syndrome may be expected to be higher

among twins-either monozygotic or dizygotic-than among sub-

jects born singly.

8. Age is, of course, a factor. For obvious reasons any decere-

bration syndrome attributable to birth trauma may be expected to

occur mainly as a disorder of childhood, adolescence, or early adult

life. Similar syndromes developing in later adult life may be ex-

pected to be less common and would be attributable to decerebrating

lesions of other origin: post-natal trauma, cerebral arteriosclerosis,

neuro-syphilis, brain tumor, and the like.

9. Inasmuch as both general and cerebral vulnerability is ap-

parently more marked in male than in female fetuses and infants,

sex becomes a factor. Accordingly, it may be expected that any

given decerebration syndrome attributable to birth trauma will be

found with greater frequency in the male than in the female sex.

10. Inasmuch as labor is, as a rule, more prolonged and more

difficult in primiparae-especially late primipar�-than in multi-

parae, we may expect to find the incidence of any given decerebra-

tion syndrome to be higher among the first-born than among the

later-born subjects.

ii. For similar reasons it may be expected that an etiologic re-

lationship will be found to exist, statistically, between any factor

of distocia-narrow pelvis, abnormal presentations, early rupture
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of the bag of waters, conditions necessitating rapid or instrumental

extraction, and the like-and any given decerebration syndrome.

12. While the various conditions which we have listed tentatively

as decerebration syndromes, and perhaps some others as well, are

often enough seen as isolated clinical phenomena, it may be ex-

pected that with significant frequency any one of them will be

found in combination with one or more of the others in the same

individual: e. g., left-handedness in association with epilepsy, with

speech disorders of childhood, or with behavior troubles; or sub-

normal intelligence combined with epilepsy or followed by a de-

teriorating psychosis developing in adolescence or in early adult

life. This, of course, is theoretically accounted for by the common

etiology of decerebration syndromes of early life.

What has been the experience of psychiatry concerning the so-

called schizophrenic psychoses with reference to the above criteria

postulated in our theory as requisite for the establishment of any

given condition as a decerebration syndrome resulting from birth

trauma?

This question could be more satisfactorily answered if we were

able to distinguish sharply the cases of presumably intra-natal from

those of psychogenic and other post-natal etiology.

However, even by examining our heterogeneous material en

masse, we find that 7 of the 12 criteria definitely fit, namely,

I, 2, 3, 4, 9, 10, and 12. Concerning the remaining five criteria

nothing definite can be said either one way or the other on the basis

of data which are readily available at this time. Certainly not one

of them can be shown to not fit. The final answer awaits further

research.

There is need for further research also in order to clarify the

nature, mental mechanisms, symptomatology, and course of the

so-called schizophrenic psychoses which develops more character-

istically in the thirties or later and more often in women than in

men.

Should it prove possible to isolate in a more clear-cut way this

group of cases, opportunities would thereby be created for more

definitely directed and more purposeful research along these lines

too. As already stated, the twin material strongly suggests that

we are dealing here with a more hereditary and a more psychogenic

etiology.
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§6. SUMMARY.

The main object of this communication is to report a study of

142 pairs of twins with so-called schizophrenic psychoses in one

or both of the twins in each pair.

These twins are classified as follows: monozygotic 41 pairS

same-sex dizygotic 53 pairs; opposite-sex dizygotic 48 pairs.

There is a marked contrast between monozygotic and dizygotic

twins with respect to the proportion of cases of both twins of the

pair affected. These proportions are, respectively, 68.3 per cent

and 14.9 per cent.

In the medical literature of twin pathology great stress has been

laid on close similarity or even identicalness of manifestations,

particularly in monozygotic twins. However, as regards the so-

called schizophrenic psychoses, close similarity or identicalness of

manifestations is the exception rather than the rule.

Instances of similar psychoses, quantitative dissimilarity (i. e.,

dissimilarity of age of onset, particular symptomatology, course,

outcome, etc.), qualitative dissimilarity (i. e., one twin having a

schizophrenic psychosis and the other some neuro-psychiatric con-

dition belonging to a different clinical group, such as mental de-

ficiency, epilepsy, etc.), and total discordance (i. e., one twin hav-

ing a schizophrenic psychosis and the other not affected at all), are

to be found among both monozygotic and dizygotic twins, but not

with the same relative frequencies.

With reference to these points our material has been summarized

in Table 3. The data thus revealed suggests the following general

propositions:

i. In the etiology of so-called schizophrenic psychoses hereditary

factors seem to play an important part.

2. The hereditary factors, in themselves, are often inadequate;

that is to say, they do not suffice to produce a schizophrenic

psychosis.

3. The pathogenic effect of the hereditary factors is not highly

specific. Other factors often play a part with resulting dissimilari-

ties of manifestation or total discordance of findings even in

monozygotic twins.

4. Hereditary factors are not always present, therefore not

essential, in the etiology of so-called schizophrenic psychoses.

Association ATIDE 
Centre de Documentation ARIANE



284 ETIOLOGY OF SO-CALLED SCHIZOPHRENIC PSYCHOSES [Sept.

A more detailed scrutiny of the material suggests the possibility

of separating out, from amongst the so-called schizophrenic psy-

choses, a large group of cases which seem to occur on a basis of

partial decerebration, mainly of traumatic or infectious origin.

The proportion of cases with a probable traumatic or infectious

etiology seems to be higher in the male than in the female sex.

The most prominent factor here seems to be cerebral birth trauma.

This is in harmony with other evidence, which we have pub-

lished elsewhere, indicating a more marked cerebral vulnerability

in male than in female fetuses and infants.

On the other hand, psychic factors in the etiology of so-called

schizophrenic psychoses, especially in the sphere of sex or love

life, seem to be more commonly found in women than in men.

As further evidence of the existence of at least two practically

unrelated groups of psychoses among the so-called schizophrenias,

attention is called to state hospital statistics pertaining to” dementia

pr�ecox.” The two groups are unevenly distributed as to age and

sex. While on the whole “dementia pnecox” is somewhat more

prevalent in the male sex, it is much more common in males than in

females in the age group under 35, and is much more common in

females than in males in the age group over 35.

In the group of cases which occur more characteristically in

women and in later adult life and in which psychogenic factors

appear more prominently in the etiology, hereditary factors seem

to play a more important part than they do in the group char-

acterized by a traumatic or infectious etiology.

In connection with psychotic disease resulting from intra-natal

or post-natal trauma, the point must be specially stressed of its

possible occurrence as a sequel following a seemingly insignificant

trauma after an interval of 20 or more years.

We submit, as a part of our theory of so-called schizophrenic

psychoses, that a large proportion of such psychoses originate in

a cerebral trauma at birth or in childhood; that such cases are more

prevalent in the male than in the female sex, and in young subjects

than in those over 30 years of age; that the type of injury is often

asymptomatic, or almost so, at the time of its occurrence; that it

probably consists in subarachnoid and subpial hemorrhages upon

the cerebral convexity in the frontal and parietal regions; and that

it results in partial avulsion or detachment of the pia-arachnoid
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from the top and side surfaces of the gyri, causing interference

with the blood supply, slow atrophy, and progressive impairment

of mental function.

Further research is needed in this field. A series of 12 criteria

is postulated as being demanded by our theory for the establish-

ment of any given syndrome as a decerebration syndrome which

may result from birth trauma.

An attempt to apply these criteria to the so-called schizophrenic

psychoses reveals that for a roughly separable group of such

psychoses 7 of the 12 criteria definitely fit.

Concerning the remaining five criteria nothing definite can be

said either one way or the other on the basis of data which are

readily available at this time. Certainly not one of them can be

shown to not fit.

There is need for further research also in order to clarify the

nature, mental mechanisms, symptomatology, and course of so-

called schizophrenic psychoses which developed more character-

istically in the thirties or later and more often in women than in

men. Should it prove possible to isolate in a more clear-cut way

this group of cases, opportunities would thereby be created for

more definitely directed and more purposeful research along these

lines too.
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