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FOREWORD

For many years twins have been usedto study the question whether somefeature,

in which human beingsvary, has a basis in heredity; and for this purpose they can

act as a sensitive indicator. If, for instance, a child is born with some anomaly

which has not been seen before, we may be entirely in the dark about how it was

caused. If, however, instead of a single individual we have a pair of ‘similar’

twins, both with the anomaly, then the presumption that heredity has played a

part in causing it becomes a strong one. On this principle, there are many twin
studies in the past which have provided evidence of the effects of heredity in dis-
orders of body, intellect and personality.

However, twins mayalso be studied with a different and even moreinteresting

end in view. We are now using them as a controlled experiment set up by nature

to test the effects of the environment. Ourattention is directed not to similarities
but to differences between twins; and we are concernedespecially with the so-called
‘similar’, monozygotic or one-egg twins, rather than with twinsof all kinds. Since
monozygotic twins have exactly the same hereditary equipment, there must be an
environmental cause for any difference we find; if we look closely enough, we
may get a clue to what it was.

It is work of this kind which is reported here. With the comparison of matched
groups of monozygotic twins, one of them consisting of pairs separated in early
years, the other of pairs who spent their childhood together, we are trying to
measure the effects of a wide range of environmental factors. They include such
things as the personality of the mother or mother-figure, the family structure,
small to moderate differences in social and economic background,in fact all the
commondifferences from family to family in England today which we can expect to
react upon the personality and intelligence of the growing child. We can examine
these effects with objective tests of intelligence and personality traits; but we must
do much more, and compare not only two individuals but twolife histories side by
side. In such broad exploratory work, the old-fashioned retrospective case history
and interview are essential tools of research.
Twins are uncommon, and monozygotic twins who have been separated from

one another in early childhoodare of great rarity. In the one systematic study of
separated twins which has preceded this one, the American workers, Newman,
Freeman and Holzinger, were only able to dispose of nineteen pairs. Mr. Shields’
forty-four pairs represents therefore a major advance, and a mine of information
which requires the length of a monographforits exploitation.

ELIOT SLATER
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twins. Dr. J. M. Tanner somatotyped one pair and kindly gave his opinion on a

section of the manuscript. I have also had valuable discussion with my Danish co-

workers, Dr. N. Juel-Nielsen and Mr. A. Mogensen. Thanks are also due to many

for their patient clerical help and to all who helped with the proofs.

Lastly, Dr. Eliot Slater, besides advising on the psychiatric aspects of the study,

has given practical help and encouragement in innumerable ways at all stages.

To him I should like to express my special thanks.
JAMES SHIELDS

M.R.C. Psychiatric Genetics Research Unit,

Institute of Psychiatry,

The Maudsley Hospital,

London, S.E.5.

JUNE, 1962



PART I



AIMS OF THE INVESTIGATION

THE TWIN METHOD

In any investigation directed towards disentangling the effects of heredity and
environment, the observation of twins provides an almost indispensable source of
information. Thelogical basis for the use oftwins is generally understood. Mono-
zygotic (MZ) twins are derived from the two halves of a single fertilized egg-cell,
which has divided into two at a very early stage of development. Each half contains
the same complement of chromosomes and genes. The genes, which lie along the
chromosomes, are the physical basis of biological inheritance and they continue to
influence the development of the individual throughoutlife. Since MZ twins are
genetically identical any difference observed between them must be dueto factors
lying outside the inherited constitution of the individual—in other words to the
environment in the widest sense of that term. Differences can sometimes be due
to the prenatal environment. More often they will be due to systematic or chance
differences in the experiences ofthe twinsarising after birth, and these can beeither
of a physical or a social kind. The observed characteristics of an individual are due
to the interaction of genetical and environmental factors. The same environmental
influences will not necessarily affect persons of different hereditary constitution in
the same way, so these cumulative interactions are likely to be complex.
Of the two main methods of using twins to sort out the effects of heredity and

environment,the first and more frequently used depends on the existence of the
second kind of twin, the dizygotic (DZ) pairs. The latter, arising from the inde-
pendent fertilization of two ova by two spermatozoa, are not identical in their
hereditary equipment, but are on average no morealike in genetical make-up than
sibs born at different times. As a general rule the investigator gives his main
attention to dizygotic twins of the same sex.
Twins of bothkinds are generally brought up in an environment whichis similar

for both members of the pair in a great number of important respects. From
a comparison of the average resemblance between MZ and DZ twins in particular
characteristic one can tell whether or not heredity is of importance for that char-
acteristic ; and, subject to certain qualifications, one can sometimes estimate how
important it is compared with general environmental conditions. Twin investiga-
tions on these lines have been carried out with interesting results in many medical
and psychological fields, including thoseof intelligence, personality and mentalill-
ness (Kallmann, 1953; Shields and Slater, 1960). Generally, MZ twins tend to be
more alike than DZ twins in many mentalas well as many physical traits; but never-
theless differences between so-called identical twins are far from being negligible.
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attempt to calculate a general figure as an estimate of the proportion ofthe variance

of a specific trait, such as intelligence, that in a given population is due to heredity.

Such is Holzinger’s /2 statistic, and the reasoning behind Cattell’s (1953) method

of multivariance analysis is also on these lines. In favourable circumstances a

much more rigorous procedure is possible, as for instance with the investigation

of the inheritance and physiological mode of action of a specific gene, such as the

gene for phenylketonuria. With such a global concept as humanpersonality such

rigour is not possible. It is hoped that the individual case histories andtest results

of the separated identical twins presented here will, despite their limitations, be a

contribution towards the data required for the elucidation of some of these complex

but important problems.

CONCLUSION

The primary object of this research is, by means of a comparison of monozygotic

twins brought up apart and monozygotic twins brought up together, to test the

hypothesis that early environmental factors of the kinds that commonly differ

from one family to another in Great Britain today are an important cause of

variation in personality and intelligence. The plan of the research also enables

us to make various observations on the psychology of twins which are possibly

of interest in themselves and also of relevance to the interpretation of the result of

genetical twin research in which the two kinds of twins are compared. Though

primarily directed towards monozygotic twins, the investigation also includes a

smaller number of dizygotic twins, some brought up together, others separately.

Whererelevant, the findings in these pairs of differing heredity are compared with

those in the hereditarily identical pairs.



PREVIOUSREPORTS OF MONOZYGOTIC

TWINS BROUGHT UP APART

On account of their rarity, the international literature on separated identical twins
is not large. Besides the classical investigation of nineteen pairs described in
Newman, Freeman and Holzinger’s book, there has been only a trickle of single
case reports over the years. Some of these arose in the course of investigations
into twins with mental or social abnormalities. The majority are psychological
investigations of normal twins. Someof these pairs only learned of their twinship
as a consequence of frequent mistakes of identity. In other pairs separation was
not very extensive. Cases have been reported from various parts of the world,
including Japan, Germany and the Mexican-U.S.A.frontier region. A survey of
these scattered cases will show how different investigators have approached the
subject and may perhaps reveal some commontendenciesin the findings.

THE POPENOE-MULLER PAIR

In 1922 Popenoe published a short report of a pair of twins brought up apart,
based on an account supplied to him by one of the twins. The geneticist H.J.
Muller, realizing the scientific value of systematic observations on pairs of this
kind, investigated Popenoe’s case more fully. He was able to establish mono-
zygosity. He gave each of the twins series of tests of intelligence and personality,
which Helen Koch,a colleague at the University of Texas, was applying to a group
of normal twins. These included the Otis Intelligence Test, the Downey Will-
Temperament Scale, the Pressey Cross-out Test and the Kent-Rosanoff Word
Association Test, all of which Newmanandhis colleagues were later on to give
to their twins brought up apart. Some attempt is madeto relate differences in test
score to differences in the backgrounds of the twins and to assess the value of the
tests themselves as measures of a genetic character. The introduction to Muller’s
paper (1925) gives an excellent outline of the rationale of investigations of this kind.
His findings were as follows:

The twins, Jessie and Bessie, were separated at two weeks, first met at 18 and were aged 30
when examined. They were brought up in somewhatsimilar ranching and mining com-
munities in Arizona and Wyoming respectively. Jessie’s home was better off financially.
Bessie had more moves and had only 4 years’ schooling, while Jessie went through high
school. In spite of this and other differences, the twins differed by only two points on both
the ‘Army Alpha’ and the Otisintelligence tests, Bessie actually doing better than her sister.
As children both are said to have been tomboysand voracious readers. Bessie had a success-
ful and varied career as a secretary and had been to France in the First World War; she

_ wasstill single. Jessie was a school teacher; she was married, with one child. Bessie wrote
a more businesslike letter, Jessie a more homely one. They were very fond of one another
and thoughttheir similarities outweighed their differences.
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SOME LATER CASES
Stephens and Thompson (1943) have addedto the collection of twins brought

up apart to appear in the Journal of Heredity. Despite little resemblance in their
respective home backgrounds, these twins of 19, separated from birth and having
only recently met one another, showedlittle difference in intelligence or general
mental characteristics. Their profiles on the Downeytest were very similar. Both
had won boxing championships. Oneliked music, the other drawing. The New
York City boy was rather more sophisticated than his Salt Lake City brother.

In a paper published in 1943 Sir Cyril Burt refers to work done before the war
under his supervision on the intelligence of London twin schoolchildren. Of the
pairs that ‘appeared to be identical’ fifteen ‘had been reared separately’, For these
pairs intra-class correlation in Binet I.Q. was +0:77. For the total group ofsixty-
two identical twins it was +-0-86 and for 156 non-identical pairs +0-55. These

findings are comparable with those of Newman. Noother information is given
about the twins brought upapart.
The remaining separated twins whose cases have been reported so far relate

to pairs where one or both twins has shown somesocial or psychological abnor-
mality. Craike and Slater (1945) describe an interesting pair of twins, spinsters
aged 51, who were brought up apart from the age of 9 months in homes of very
different kinds. They first met at the age of 24 in connection with a legacy they
were to share and they viewed one another with suspicion and dislike. In due
course each developed a paranoid psychosis of a basically schizophrenic kind.
They werealso alike in some childhood neurotictraits, in life story, in personality
and in symptomatology, each sister centring her delusions around the other. The
twin from the poorer home had a moresevereillness.

In 1952 Stenstedt published his family study of manic-depressive psychosis.
Oneofhis probands was one ofprobably monozygotic twins who had been brought
up separately from the age of one. Each of them had a fairly similar depression,
probably a manic-depressive psychosis in Stenstedt’s opinion.

Gladys Schwesinger’s (1952) case of a pair of young Mexican twins brought up
apart is interesting, both on accountoftheir story and of the problem of interpre-
tation to whichit givesrise.

Elvira and Esther, monozygotic twins, were parted at the age of 9 months. The former
was first taken by a relative but soon returned to the home of the mother and stepfather.
In time she acquired half-brothers and -sisters. Esther was placed with the husband’s
stepmother and remained an only child. When the twins were 9, Elvira moved to the town
while Esther remained in the desert. There was a marked contrast between the personalities
of the two ‘mothers’. The twins’ own mother, who looked after Elvira, was of an extremely
warm and affectionate nature and was very lenient in discipline, while the foster-mother
wholooked after Esther was apparently very restrictive and Esther was required to do much
hard work.

Relationships in the two homesweresatisfactory until at adolescence friction developed
in both. Elvira’s stepfather drank heavily and finally turned Elvira out. Esther left her
adoptive home, cameto look for her twin, found her gone. Like Elvira she quarrelled with
the stepfather and she too left the mother’s home. Independently both twins ‘took to
the streets and became delinquent’. They were committed more than onceto correctional





CURRENT DANISH WORK 19

Burt’s fifteen pairs where the intelligence test correlation is all the information
given, mention has been made of thirty-seven pairs. At the First International
Congress of Human Genetics in 1956, Juel-Nielsen and Mogensen announced
that they had begunan intensive study of Danish twins brought up apart. At that
time eight monozygotic pairs had been investigated. Juel-Nielsen and Harvald
(1958) reported on the E.E.G.s of these pairs and found practically complete
concordance as regards normal qualities and abnormalities. The clinical and
psychometric findings will be awaited with great interest.

The recent account of thirty-eight pairs given by the writer (Shields, 1958) is
superseded by the present monograph.

CONCLUSION

From what has been said, it seems clear that monozygotic twins frequently
show important mental or behavioural similarities despite their having been reared
under different home conditions. Their resemblance outside the intellectual field
has not always been easy for the investigator to demonstrate. Voice, gait, vivacity,
caution, sex-life, attitude to the tests and attitude to one another haveall, on more
than one occasion, been noted as being much alike in twins brought up apart.
Interests and abilities are often similar, as for instance when both twins win a
boxing championship, play a musical instrumentor participate actively in clubs.
More noticeable perhaps is the occurrence in both of the same abnormality.
Schizophrenia, low intelligence, hysterical aphonia, enuresis and criminality have
been reported as being concordant in twins brought up apart. Test results,
though often showing differences or inconsistencies, can also be strikingly alike,
e.g., the profile of scores on the Will-TemperamentScale.
Thedegree of similarity indicated above may be little raised on account of

selective factors. It can be argued that twins who are alike stand a greater
chance ofbeing investigated than thosethat differ. Thus the Gardner-Newmancase
came to light through the twins both entering university. In the report of this
pair reference is also made to another pair of separated twins that had come to
Newman’s notice. One of these twins was anxious to have their case studied,
but his brother ‘is, we fear, somewhat of a hoodlum and refused to submit to
examination’. This sort of error can perhaps be reduced by comparing twins
brought up apart with a group of twins brought up together where the sameselec-
tive biases might be supposed to operate. These biases would not of courseaffect
al) those traits in which similarities have been observed.

Differences must be given due weight. Theprecise nature, reliability and causes
of those that have been observedarelikewise difficult to interpret, except in a case
like Yoshimasu’s. Large educational differences generally affect Binet I.Q., but a
few pairs, such as the Yates and Brash case and Schwesinger’s case, show relatively
large differences in intelligence that are difficult to accountfor, despite careful
testing. Personality tests are less reliable and valid than intelligence tests. In any
case they do not take the place of careful clinical history-taking by trained observers.
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This aspect has been rather neglected in some of the pairs reported. In the
individual case, personality differences can be associated with environmental
factors with various degrees of plausibility. But to any one with knowledge ofthe

extent to which monozygotic twins brought up together differ, the differences in

pairs brought up apart, viewed as a whole, are not impressively large. Admittedly
their environments have not as a rule been extremely different; but the usefulness

of this kind of investigation lies not so much in seeing whether extreme differ-

ences have an effect on personality (which no one would deny) but rather in dis-

covering how important are the smaller kinds of differences which frequently occur

between one family and another within the same community.

Despite the difficulties—and many of them are commonto other methods of

psychological and psychiatric research—the study of monozygotic twins brought

up apart must be judgedofsufficient interest and importancefor cases to be investi-

gated and recorded in the literature wheneverpossible.







PLATE 1

 
CaszE Sf9. Madeline (upper) and Lilian, age 36, on the day on which
they were reunited. They were considered to be quite as alike in
personality as they were in appearance. (See Case History on p. 200.)
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By October 1954 about half the cases had been investigated, when the research
was interrupted by the illness of the writer. All outstanding cases who had
promised their co-operation were informed that there would be some delay before
they could be seen. In 1956 I attempted to complete the investigation of these
pairs, but it was no longer possible to offer to visit all of them. As a consequence
of the delay, the investigation of six pairs could not be completed; but in three of
these we already had their booklets, including the results of the psychologicaltests,
so that these pairs were not entirely lost to the investigation.

In 1957-8 a control series of twins brought up together was studied. Before
discussing how they were investigated further details must be given about the
booklet and the interview and abouttheselection of the twins brought up apart.

IHE BOOKLET AND THE INTERVIEW

Before the twins were interviewed I had before metheir completed booklets.
These objective personal documents were useful in a number of ways. They saved
time by giving factual details about such matters as the composition of the family
in which the twins were broughtup, their various occupations,their illnesses, their
age on marriage and age of spouse, religious denomination, etc. Answers to ques-
tions about interests, pastimes, social activities and ambitions, gave a numberof
useful points on which the twins could be compared. They were also asked to
mention the principal ways in which they thought they werealike or different from
their twin.

Besides the self-rating questionnaire with its extraversion and neuroticism
scores [see CHAPTER 9], the booklet included a supplementary questionnaire
(Normal Personality Traits), the answers to which were sometimes used during
the interview as anaid in eliciting essential points of similarity or difference. This
questionnaire, designed by the writer, consisted of fifty pairs of contrasted traits
such as ‘shy—makes friends easily’ and ‘looks on bright side—looks on gloomy
side.’ The subject was asked to underline in each pair whichever word or phrase
he thought described him better than the other. If either word described him well
he was asked to underline it twice. He was invited to omit items, or add to or
alter the words if he wished. It was intended that the replies should give a rough
rating on a four-point scale of varioustraits. Double underlinings might indicate
outstanding traits, differences between a pair of twins of more than one point on
the scale—e.g., one twin underlining ‘shy’ twice the other underlining ‘makes
friends easily’ once—might indicate a significant personality difference. The
significance of the twins’ responses could be assessed by further Inquiry on
interview.

The booklet was also useful in other ways. There was plenty of scope for the
subject to add remarksto his replies. The manner in which

a

pair of twinsfilled
it in offered various points of comparison, e.g., of their handwriting, the fullness
of their replies, sections omitted (such as the one on income group), the sections
they thought it worth while to comment upon, and the nature oftheir comments,

3
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differences rather than similarities. On the other hand selection could favour

twins who were notlike each other in personality. If some of the volunteers sent

up their names on account of special motives, as 1s probable, and these motives

resulted from unusual circumstances peculiar to them, then one might perhaps

find bigger differences between them and their co-twins than one would in a ran-

dom sample of twins. One of the epileptic pairs [S m 3] is a case in point. If this

has happenedit would lead to an over-estimation ofthe importance of environment.

Turning to less imponderable factors, the excess of females already mentioned

probably does not affect the findings. There was no general tendency for male

twins to be either more or less alike than female twins. The relative lack of

adolescent and young adult twins excludes a group where the difference in child-

hood environment might have been studied without the added complication of

environmental difference occurring during adult life. This is in some waysa pity.

However, the older twins offer a compensating advantage. If twins in middle life

are nevertheless alike, in spite of differences in childhood, occupation and marital

history, there will be all the more reason to attribute their similarity to their

hereditary make-up.

THE CONTROL TWINS: SELECTION AND INVESTIGATION

We must now describe how the control group of MZ twins brought up together

was obtained andstudied. In selecting the controls it was fortunate that there were

available classified lists of many of the 5,000 other twins wholike mostofthe twins

brought up apart hadfilled in the questionnaire in the Radio Times. In taking our

controls from these lists we were probably controlling most of the selective factors

which arose from our dealing with a group of volunteers. Both groups saw (or

heard about) the sametelevision programme about twins and, what is more, they

thoughtit worth while to send up their namesto the B.B.C.

Wewerealso able to control factors arising from the rather unusual age and sex

distribution of the separated twins. The two groups are very closely equated in

these respects. Thus a separated male twin of 30 is matched by a control male of

approximately the same age. When the separated and control twinsare listed in

parallel columns in order of age when first interviewed, thirty-six out of the forty-

four pairings differ by no more than one year in age last birthday, while in seven

pairs there was a difference of two years and in one pair a difference offive years.

The total age of the forty-four controls was greater by only 4 years than that of

the forty-four separated twins.

For reasons of economy we were unable to match the two groups for place of

residence. Only names and addresses of twins living in London, Middlesex,

Kent, Essex, Surrey, Sussex, Hertfordshire, Buckinghamshire and Bedfordshire

were copied from thelists; and, when writing to subjects of suitable age, preference

was given to those living within easy reach of London. Norwasit possible in the

first instance to offer to visit the control twins in their homes or to have them seen

by colleagues if they lived too far away to cometo the hospital.
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had been sent in by a school teacher, we asked another school teacher to select a
pair of identical twin girls of about the same age. Thelist of male twins was not
selected for age or marital status.

The control twins as a group turned out to be moreintelligent than the separated
twins and they also differed in other ways. These differences are quite as likely to
be genuine ones as to be due to sampling methods. This is because many twins
brought up apart are separated on account of unfortunate social circumstances.
These differences between the twogroups will be discussed later. They are not
considered to have seriously affected the intra-pair differences.

SUMMARY

The main source of forty-four pairs of monozygotic twins brought up apart
during childhood was a large group of normal twins who had volunteered their
names after a television programme. Females and the middle age-groupsare over-
represented and the investigation of somepairs living some distance from London
could not be completed. Besides the establishment of zygosity [CHAPTER 4] the
standard investigation of a pair consisted of a personal interview with the writer,
a verbal and non-verbal intelligence test, and a self-rating questionnaire of extra-
version and introversion; this last was part of a longer questionnaire (the booklet)
which covered various points of the personal history and was returned by post
before the interview. On the basis ofall the information obtained, various ratings
of resemblance were made. The extent of investigation varied slightly from case
to case. Seven individuals were seen by colleagues only, and threepairs are included
where information is from booklets only. A control group of the same numberof
monozygotic twins brought up together, obtained from the same source and
matched for sex and age, was investigated in the same way and to a similar extent.
However, it was not possible to match the groups for domicile, the controls coming
mainly from the Greater London area, and none of the controls were seen by
colleagues. In the course of the investigation information was obtained in a less
systematic way aboutthirty-twopairs of dizygotic twins, eleven ofthem brought up
apart. Someselective factors have been discussed.



ESTABLISHMENT OF ZYGOSITY

The confidence one can place in any conclusions drawn from research on twins

depends in the first place on the accuracy with which the twinsareclassified as

being monozygotic or dizygotic. In view ofthe criticism, discussed in CHAPTER 1,

that the value of twins for research is more limited than is generally supposed on

account of errors in classifying twins according to their correct biological group,

it is appropriate to give in somedetail the methods employed andthe results obtained

in the present investigation.

THE SIMILARITY METHOD

There is no single criterion which can establish zygosity for all pairs. Even

accurate information, if it were available, on the state of the placenta when the

twins were born would be insufficient, and information onthis pointis often neither

available nor reliable. Although all certainly monochorionic twins are thought

to be monozygotic, not all MZ twins are monochorionic. The generally accepted

procedure, known as the similarity method, is to classify the twins as alike or

different in a numberof characteristics knownto be highly determined by heredity.

These should, so far as possible, be stable characteristics and independent of one

another, and to avoid circular reasoning they should not include the subject under

investigation. A clear difference between a pair of twins in any one purely heredi-

tary character, such as one of the blood groups, will be sufficient to show that the

pair must be dizygotic. With the possible exception of a successful skin graft or

reliable evidence of a single chorion, no similarity in a single trait has so far been

shownto be sufficient on its own to prove that a pair 1s monozygotic. It is theoreti-

cally possible for the most identical-looking pair of twins to be dizygotic, even if the

probability is in some cases very remote. The onusis thus on finding somefeature

that will establish dizygosity. If this cannot be done after careful investigation a

pair can beclassified as monozygotic with only a small likelihood of a mistake.

In a series of twins examined in this way only a correspondingly small proportion

is likely to be misclassified.

In theory the probability can be calculated that a given pair of twins in which no

critical difference has been found is nevertheless dizygotic. For each trait separately

one calculates, from theoretical or empirical figures as appropriate, the probability

that a pair of twins alike in this trait or differing only by a specified amount will

be dizygotic. These probabilities can then be multiplied together to give a com-

bined probability which, if a large number of independenttraits is used, will in

most cases be extremely low.
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for MZ pairs to cometo differ in the course of a lifetime, whether by health or

habitual expression, to such an extent that the observer is tempted to think that

they could not be ‘identical’. It is therefore highly desirable to bring in reliable

objective tests, even though these too cannot providea final answer, as they leave a

certain proportion of dizygotic twins unrecognized.

Of such tests the blood groupsare by far the best. They remain stable with age |

and are not influenced by the environment. The various blood group systems,

ABO, Rh,etc., are independent of one another and ofother criteria; and their

genetics, including gene frequencies, are known. (The same advantages may apply

in lesser degree to the ability to taste a standard solution of phenylthiocarbamide.)

If we have no information about the genetic constitution of the parents, as is

generally the case, we can say that only about 5 per cent. of a large random sample

of pairs of sibs will be alike in all of eight independent blood groups. By blood

groups alone, therefore, we can hope to recognize as such 95 per cent. of the

DZ twins we encounter, the remaining 5 per cent. being undifferentiated from the

MZpairs. Assuming the use of two serum groups as well as blood groups, Juel-

Nielsen, Nielsen and Hauge (1958) calculate that an exact diagnosis of dizygosity

can be madein about 98 percent. of all DZ pairs. Smith and Penrose (1955) have

provided a method ofcalculating the probability that a particular pair of twins,

alike in any specified combination of blood groups, will be dizygotic.

Anotheruseful objective measurementis that of the number of ridges found on

the tips of the fingers and the type of pattern they form, such as arch, loop or

whorl. The finger-prints remain unchanged throughoutlife and their patterns are

highly determined by heredity (Cummins and Midlo, 1943; Holt, 1952). They do,

however, differ a fair amount in MZ twins, much as they do between the two hands

of the same individual. Thereis in fact a good deal of overlap between the resem-

blance foundin the finger-prints of the two kinds of twins. But in a useful propor-

tion of pairs the finger-prints provide information which is of critical importance

in deciding whether a given pair is MZ ornot(Slater, 1953; Nixon, 1956; summary

in Holt, 1961).

Whena search forcritical differences in appearance is combined with an examina-

tion of the finger-prints, the blood groupsandthe ability to taste PTC, the chances

of misdiagnosing the zygosity of a pair will be fairly remote. This was the plan of

investigation in the present research. The majority of the male pairs were further

tested for colour-blindness, a hereditary characteristic which is fairly common in

males.

LIKELIHOOD OF ERRORS IN CLASSIFICATION

The error that could mosteasily affect the present research on MZ twins would

be the classification as MZ ofpairs that were really DZ. In order to make some kind

of estimate of the likelihood of this occurring in a fully investigated case let us

suppose in the first place that the writeris liable to misclassify one pair in twenty in

this way, judging solely on appearance and not taking blood groups and finger-
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prints into account.* Any such misclassified pair which was then blood-grouped
would fail to be correctly reclassified in about one case in twenty [see above].
The combined chanceof error would be about one in 400. As a conservativeesti-
mate one DZ pair out of three differs in finger-prints more than any observed MZ
pair. If finger-printed, the chance of error would then be something of the order
of one in 600, or perhaps one in 700 if PTC wasalso given to the twins.
The chanceoferror in the opposite direction, that of calling a pair DZ whenitis

in fact MZ,is moredifficult to estimate. Of the seventy-four blood-groupedpairs
in the present research that have beenclassified as MZ, only one would have been
misdiagnosed had blood groups, finger-prints and photographs not been available.
(In this case the twins were not seen together and they differed more than usualin
height and weight.) The other twins would have beenclassified as MZ in the first
instance with varying degrees of subjectively felt confidence. In only three or
four cases were there serious doubts before the results of the blood groups camein.

RESULTS

THE BLOOD-GROUPED TWINS were tested on the ABO, MNS, P, Rhesus,
Lutheran, Kell, Lewis and Duffy systems by Dr. R. R. Race, or Dr. Ruth Sanger,
of the M.R.C. Blood Group Research Unit at the Lister Institute.

Blood groups were identical in all seventy-four MZ pairs tested. Those not
blood-groupedare the five pairs where personality assessments were not made and
which therefore contributelittle to the total findings of the investigation, six other
pairs where both twins could not be seen and threepairs, visited in their homes,
who could not be persuadedto gototheir doctor for the blood test. There are no
serious reasons for supposing that any ofthese pairs are dizygotic [see p. 42].

For each pairalike in all its blood groupsthe total chance in favour of the twins
being dizygotic has been calculated according to the method of Maynard Smith,
and Penrose mentioned above. To estimate this, the relative chance of dizygosity
is first obtained by multiplying together the independentrelative chances of twins
alike in each ofthe eight blood groups being dizygotic, the initial odds in favour of
DZ twinsat birth (= 2-333: 1) and the chancethat dizygotic twins will be alike in
sex (= 0:5). The relative chance that a pair of MZ twinswill be alike in all these
characteristics is of course 1. The total chance that the twins in question will
be dizygotic is therefore obtained by the formula

1+ poz

* One of the control twins was thought probably to be MZ until blood groups and finger-prints
proved the contrary. The other thirty-one DZpairsin this research can either be shown on examina-
tion to be DZ on somecritical point or else are reported as being nottheleast alike in appearance.
During work in this Unit ninety-five pairs of twins have so far been shown to differ in their blood
groups. In only three of these pairs might the twins have been classified as probably MZ had blood
groups and finger-prints not been available. The above estimate of one error in twenty may
therefore be too high.
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It will be clear that the value of the total chance for a given pair depends on its

particular combination of blood groups. Pairs who happen to be alike in the

commonest groups such as group O and Rhpositive (CDe/cde) will have a higher

chance of being dizygotic than pairs belonging to the rarer groups. For pairs alike

in the eight blood group systems on which these twins were tested, but not taking

into account other information such as blood groups of the parents (which was not

available) or differences in height or in finger-prints or in facial resemblance

(which are considered separately), it is theoretically impossible on this method for

the chanceof dizygosity to exceed 10-79 per cent. Chancesofless than 1 per cent.

will be uncommon and none were observed in this sample. TABLE 2 shows the

distribution of the chances of dizygosity in the two groups of twins that have been

classified as monozygotic. There is no reason to have less confidence in the correct-

ness ofthe classification in one group than in the other.

TABLE 2. BLOOD-GROUPED PAIRS
 

Number of Pairs with Total Chance of Dizygosity in

Given Range

 

 

 

 

 

 

  
   

Blood-grouped twins classified

|
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as MZ

Brought up apart 2 10 13 5 7 37

Brought up together 3 12 | 6 9 7 37

Total 5 22 19 14 14 74
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Distribution of the individual total chances in favour of dizygosity in the absence of

parental data (Smith and Penrose method) for same-sexed twinsalike in eight blood

group systems.

Nine DZ pairs were also blood-grouped. ‘T'wo of them were alike in all their

groups with total chancesof dizygosity of 0-051 and 0-079; but they can be shown

to be clearly dizygotic on finger-prints and other criteria [see p. 44]. The fact that

as many as two out of nine DZ pairs were alike in blood groups is probably a

chance occurrence. Of the seven pairs that differed, one did so in five groups,

one in four groups, one in three groups, two in two groups and two in only one

group. (These last two pairs were tested on ABO and Rhesusonly.)

PTC (PHENYLTHIOCARBAMIDE) was given in all pairs where both twins were

interviewed. In addition to the standard solution No. 6 (Harris and Kalmus,

1949) which satisfactorily classifies the majority of personsas either tasters or non-

tasters, the twins were also tested as necessary with solutions Nos. 1, 3 and 9 in

orderto establish roughly the threshold at which they beganto taste PTC as bitter.”

They were also asked if they could distinguish between PTC andthe boiled tap

water in which the PTCcrystals had been dissolved. The great majority of twins

* Solution 1 is obtained by dissolving 1-3 g. PTC in 1 litre of boiled water. Solutions 3, 6 and 9

are obtained by diluting solution 1 in 3, 31 and 255 parts of boiled tap water respectively.
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classified as MZ showed a close resemblance in their responses to the various
solutions. In no instance wasone twin classified as a taster, the other as a non-taster.
Of seventy-four MZ pairs, where both twins were tested with PTC, in three S

and three C pairs the twins differed in taste threshold (three pairs, 6-9; two pairs,
I-35 one pair, 1-0). In a further sixteen pairs there wereslight inconsistencies in
the responses or an apparentslight subjective difference in taste. These differences
might have disappeared with morerefined testing methods, though as Dencker,
Hauge and Kaij (1959) point out, MZ pairs do occasionally show clear, genuine
differences on this test. Verkade, Wepster and Stegerhoek (1959) have made
similar observations. Even when the complete method of Harris and Kalmusis
used, testing for PTC taste-threshold relies ultimately on the not completely
reliable subjective judgementof the taster, and it appears that notall variation in
taste sensitivity is genetically determined (cf. Merton, 1956). It is not considered
that the differences found cast any serious doubt on the classifications of zygosity.
Of the 148 individuals forty-six (or 31-1 per cent.) were non-tasters which is in
good agreement with expectation.
Of nine DZ pairs tested with PTC, three were foundto differ in their response

to solution 6 and a further pair (one of those who werealike in blood groups)
probably tasted at different thresholds.
The majority of the male pairs were tested with the Ishihara tests for COLOUR-

BLINDNESS. In two pairs both twins were found to be colour-blind. Nodifferences
in colour vision were found. |
The FINGER-PRINTS of both twins were taken in thirty-nine S, thirty-five C and

eight DZ pairs. From the differences in ridge count, values of L were calculated
[TABLE 3]. Lis the linear discriminant devised by Nixon (1956). Pairs with negative

TABLE 3. VALUES OF L (NIXON’S FINGER-PRINT DISCRIMINANT)
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Total
—4-0-| —3-0-; —2-0-/ —1-0-

MZ Separated
39

MZ Control
35

DZ Pairs

  

     
L-values tend to be monozygotic, those with positive values dizygotic. According
to Nixon one might expect about10 per cent. ofMZ pairs to be misclassified by this
discriminant, seven outofthe sixty-nine MZ pairs on which hebasedhis discrimin-
ant having positive L-values. In our S group wefind 13 per cent,. in our C group 11
per cent. misclassified in this way. TwoS pairs, claimed to be MZ, had L-values
exceeding 1-65, the highest value found by Nixon. Though there is no reason to
supposethis is a maximum,very careful consideration must clearly be given to these
two pairs before they are accepted as monozygotic. Reasonsfor thinking this to be

4
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the correct classification are given on p. 42. If, however, these two pairs were to

be regardedas dizygotic on the basis offinger-prints, we should have no fewer than

fourout of eleven blood-grouped DZpairsalike in all eight blood groups—afinding

which would be highly suspect.

APPEARANCE. The majority of the MZ twins completed the questionnaire in

the Radio Times. Those who did soall claimed that at some stage in their lives

they had frequently been mistaken for one another by acquaintances and, in many

instances, by membersof their own family too. When seen, one could understand

by their likeness in build, features and colouring how this could be so. They were

not nowall as alike as this, however, though frequently it was by such externals

as different hair styles that the women were most easily told apart. Sometimes the

distribution of moles, scars or other blemishes on the face had to be noted in order

to make certain who was who. There were generally small differences in features,

often difficult to describe accurately. One twin would often appear to bea little

fatter in the face than the other, which madeit easy to distinguish them when they

were seen together. In a few pairs these differences, perhaps accentuated by the

ilIness ofone twin or by differences in habitual expression, gave rise to someinitial

doubt as to whether they were monozygotic or not. Yet taken feature by feature no

critical differences were observed and similarity in blood groups clinched the

diagnosis. Photographs offull face and profile were taken from about4 ft. distance

striking similarity.

HEIGHT, and more especially WEIGHT, should really not be used as an aid to

establish zygosity in the present research, since we intend to investigate the

possible effect of environment on these variables. Though a few MZ twins showed

moderately large differences, these as a group resembled one another moreclosely

in height and weight than did the DZ twins, as CHAPTER 7 shows. It is only where

allegedly MZ twins differ by more than 2 inches in height or 2 stone in weight

that one begins to wonder whether the diagnosis is perhaps mistaken. Pairs with

differences as large or greater than these arbitrary values are discussed below.

HANDEDNESS

Differences between twins in right- and left-handedness are most conveniently

considered here.

In the booklet the subjects were asked to state in what activities they wereleft-

handed. When interviewed their replies were checked. Where some degree of

left-handedness was indicated, both members of the pair were asked, in all but

four of the MZ pairs, to complete an adaptation of Blau’s Questionnaire for

Preferred Laterality. This test lists forty activities, including writing, kickinga ball,

holding a hammer, waving good-bye and putting the key in the keyhole. The

subjects are asked to say for each whether they use their right (R), their left (L),

or either (E) hand orfoot.
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Though no subject scored forty R or forty L, the majority were easily classified
as either right-handed or left-handed. Six individuals were regarded as ambi-
dextrous. Counting L responsesas one, E as one-half and R as nil, those regarded
as right-handed had scores of seven or less, the ambidextrous scores of between
nine and eleven and a half inclusive, while the left-handed had scores of fifteen or
over, all but two of them over twenty.
There is a raised incidence of left-handedness among both MZ and DZ twins.

Wilson and Jones (1932)state that 6-15 percent.ofthe single-born are left-handed.
In the total MZ group eighteen out of 176 individuals (10 per cent.) wereleft-
handed. For DZ twins the figure wassix outoffifty (12 per cent.). This is consistent
with the findings of Wilson and Jones and previous work from this Unit. 17 per
cent. (fifteen out of eighty-eight) MZ and 28 per cent. (seven out of twenty-five)
DZ pairs differed in handedness. The difference between the two groups is not
Statistically significant. Though handednessis commonly genetically determined,
MZtwins differing in handedness are thought to do so by reason of asymmetry
reversal, in much the same way as the twosides of one individual cometo differ.
It is sometimes thought that embryos of twins differing in this way must have
divided at a later stage of development than usual. However, the relatively high
incidence of left-handedness in both sorts of twins suggests the possibility of
intra-uterine factors. Someclinicians have attributed this kind of difference in
MZ twins to psychological mechanisms, one member of the pair reacting in a
negative wayto the situation of finding himself one of‘identical? twins. The very
similar distribution of handedness differences in twins brought up apart (seven out
of forty-four) and twins brought up together (eight out of forty-four) lends no
support to this idea. DZ twins may differ in handedness on account ofintra-
uterine factors or by reason of their differing heredity.
Though Slater (1953) did not find any association between left-handedness and

mental illness, Shields (1954a) found

a

slight tendency among twin schoolchildren
differing in handedness for the left-handed member to be the smaller, the less
intelligent, the more submissive, and the moreliable to have neurotic traits and
Slater (1961) found the left-handed twin predisposed to hysteria. In the present
material the tendency for the left-handed twin to be smaller than his right-handed
partner was supported in both MZ and DZ pairs. While the DZ left-handed
twins were usually more neurotic than their co-twins and submissive to them, the
MZ pairs did not show this tendency, nor could any association between handed-
ness and intelligence be seen. The numberofpairs differing both in handedness
and in these other variables are too small in the separate groups of twins for any
findingsof statistical significance to be expected. But if we combine MZ and DZ
twins from this investigation with those from the study of twin schoolchildren
we find that in twenty-three out of thirty-three pairs the left-handed twin was the
lighter at birth (7? [Yates] = 4-364) and in twenty-six out ofthirty-eight the shorter
now (7? [Yates] = 4-448). In each case y? with 1 D.of F.is significant at the 0-05
level. There is no apparent sex difference as might be expected on Bouterwek’s
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hypothesis (1936). We are not in a position to offer any explanation for this tendency

for the left-handed twin to be the smaller member of the pair, unless it be that

asymmetry reversal and unequal division of the maternal circulation are in some

way related. Schiller (1937) in her study of Stuttgart twins did not find any

tendencyfor the left-handed twin to be the lighter born except among MZ males.

CASES OF DOUBTFUL CLASSIFICATION

Some discussion is required of those allegedly MZ pairs where, on account of

incomplete investigation or unusually large differences, some doubt might arise

as to the correctness of their zygosity classification. It should again be emphasized

that in all these pairs the twins were reportedas having been soalike that they were

frequently mistaken for one another. Indeed eighteen out of the twenty-seven

pairs which come into consideration in this section claimed that they were mistaken

by members of their family. The odds are therefore initially in favour of their

being monozygotic (Cederl6fet al., 1961).

Thefive pairs [S f 2, 4,6; Cf 10, 22] included in the investigation solely on the

basis of their replies to the questionnaire booklet should properly be regarded as

‘> MZ’. Information about size and colouring, however, was consistent with their

own claim to be ‘identical’ twins. Since these pairs contribute little to the total

findings, an error here would be of less consequence than in any of the other pairs.

There were seven further pairs in which both twins could not be seen by a

qualified observer [S £28; Cm4; Cf6, 15,21; Cm9, 15]. But the more detailed

histories obtained in these cases, including inspection of photographs, makes their

classification as MZ morereliable than that of the five pairs mentioned in the pre-

vious paragraph, and in C m 9 further confirmation came from blood groups and

finger-prints.

There are three further pairs in which both twins were not blood-grouped.

In two [S m 5, 15] they were examined side by side and in the other [S m 8] seen

by the writer separately on the same day. Striking similarity in appearance and

the finger-printfindings give no grounds for suspecting any ofthem to be DZ pairs.

Fourpairs, classified as monozygotic, have finger-print differences which give an

L-value of +l or more. Since about 7 per cent. of MZ pairs differ by as muchas

this according to Nixon,it is only to be expected that such pairs should occur here.

In all four cases the twins were alike in blood groups. In Sm7/ (L = +1-264) and

Sm 14(L = +1-126)the difference is not great enough to raise much doubt, there

being no other grounds to suspect dizygosity. In S m 7 there is the additional

point in favour of monozygosity that both twins are colour-blind. Cases S m 3

(L = +1-809) and Sf120L = +2-405), in which L-values were higher than any

occurring in Nixon’s sixty-nine MZ pairs, require more detailed consideration.

In these two cases there are features aboutthe prints themselves which indicate

that they are perhapsnotso different as would appear. If, instead of L, we use the

simpler measure of finger-print size which Holt (1952) has shown to be deter-

mined by heredity, we note that S f 12 has a ridge-countdifference of twenty-three,
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As a consequence of our research, Harry decided to come to London to meet

Alfred, for the first time for over 20 years. The opportunity was then taken to

have somatotype photographs taken by Dr.J. M. Tanner at St. Thomas’s Hospital.

These broughtoutfurther striking similarities, including distribution of body hair,

despite Harry’s excess fat [see PLATE 2]. This confirmed the decision that the

pair should be regarded as monozygotic.

Apart from the abovecase, three supposedly MZ pairs differed by 2 inches or

more in height andfive differed by 2 stone or more in weight, but noneoftheseis

likely to be dizygotic. In S$ m 10 (stated difference of 2 inches) measurements are

uncertain; in the opinion of one of the twins they do not differ by as much as

this. Both are colour-blind; though not seen together, they have been mis-

taken by members of the family; blood groups and finger-prints support MZ,

Differences in size could generally be related to physical conditions in one of the

twins. The heavier twin in a pair that differed by 44 Ib. [S f 13] was 6 months

pregnant while her sister was underweight, probably by reasonofa psychogenicloss

of appetite. In C f 19, the twin who was lighter by 36 Ib. had a cerebral atheroma;

in S £ 23 the twin who waslighter by 31 Ib. had disseminated sclerosis; in Cm 12

the twin who waslighter by 29 Ib. had had a duodenal ulcer; in S m 10 the taller

twin had recurrent rheumatic fever and the same may betrue for Sm 13. In the

latter case the taller twin was extremely emaciated and he may have some other

underlying physical condition (? cardiac). Although there is a difference of 34

inches these twins could hardly have been morealike in colouring or in their

unusual cast of features. They had the same deformity of the finger-nails. Blood

groups andfinger-prints both favoured monozygosity. Although the difference in

weight between the C f 4 twins was 31 lb. the lighter twin was already nearly

12 stone at the age of 30. In the C f 27 twins, Ida was always heavier than Daisy,

who weighed only 23lb.at birth, but they were very muchalike in appearance and

blood groups (pDZ = 0-052) supported clinical opinion. Ida was taller by 23

inches. Finger-prints were not helpful in this case.

These, then, are the pairs where one might most expect to find a misclassification.

In the writer’s opinion the great majority of them can be regarded with reasonable

confidence as monozygotic. In thelight of the information given, the reader may,

if he wishes, bear in mind those pairs where he has serious doubts and make due

allowanceforthis in interpreting the main findings. Ifthe numberofpairs showing

a large difference in one or other particular seems excessive, the point can be made

that the greater the numberofcriteria used and the more detailed the investigation,

the greater will be the chance that a pair of twins will show a relatively large

difference in at least one respect.

Thepairs classified as dizygotic could all be shown to differ in such a way that

monozygosity could be excluded. The two DZ pairs who werealike in all blood

groups should perhaps be specially mentioned. Dc 1 (total probability of DZ

according to blood groups, 0:051) had differently coloured eyes, one had straight,

the other curly hair, and their finger-prints were very different—L = + 4-584,



PLATE 2

 
CasE SmP9. Somatotype photograph of Alfred (left) and Harry, age
39, illustrating a large difference in weight occurring in a pair of
monozygotic twins.
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six pattern type differences, total ridge count difference of 131 (or thirty-five if
only the larger of the two counts is taken in the case of whorls). Ds 7 were even
less alike: probability of DZ on blood groups 0-079; 24 inches difference in
height and 12 lb. in weight; one light brown, theother grey eyes; finger-prints—
L = 9-841, seven type pattern differences, ridge count difference of 182 (seventy
single counts).

SUMMARY
In this chapter the rationale of the similarity method of distinguishing mono-

zygotic anddizygotic twins has been discussed. Thetests used in this study include
full blood-grouping, the ability to taste phenylthiocarbamide, colour-blindness,
finger-prints and anthroposcopy. The findings are reported, and those cases in
which there might be serious doubtsas to the correct zygosity have been discussed
individually. It is considered that the classification, while not necessarily free from
error, is amongthe mostreliable of the judgements madein the study.
There was to be a tendency for the left-handed member of a pair differing in

handedness to be smaller than his twin partner.



ENVIRONMENTSOF THE TWINS BROUGHT

UP APART

This Chapter describes how the twins brought up apart cameto be separated and

in what ways the homes in which they spent their childhood tended to differ.

We shall refer to the total group of forty-four monozygotic pairs. The table on

p. 160, preceding the Case Histories, shows for each of these pairs the age at

and duration of separation, and who took the twins, besides giving intra-pair

differences on the principal tests. The experiences of the dizygotic separated

pairs were notessentially different.

Age at Separation

Thirty pairs were separated during the first year of life. This is a slightly higher

proportion of early separations than in Newman’s series where seven out of nine-

teen pairs were separated at under one year. Twenty-one of these thirty pairs

are reported to have been separated at birth, i.e., probably by the first month or

two at the latest; indeed one twin [S m 7] was taken by an aunt before the mother

had given birth to the second twin. Three, four and two pairs are reported as

having been separated at 3, 6 and 9 months, respectively.

Six pairs were separated at ages between 12 and 24 months, four of them before

18 months. Two were separated at about 2 years and two at about 4 years. One

pair was separated at each of the following ages—5, 7, 8 and 9 years. Only one of

Newman’s cases was separated after the age of 5. We did not reject these late

separated pairs, since it is interesting to discover whether they are any morealike

than those separated in infancy.

Pairs Reunited

For similar reasons we did notreject eight pairs that were reunited at some time

during childhood. Two of them were separated at birth and reunited at 5. If the

experiences of the earliest years are of the most importance for personality develop-

ment, as someclaim, these pairs should differ as muchas any of the others. The

twin who was taken by an aunt before his twin brother was born was returned to

the parental home at 9. Five other pairs were reunited at 11 or 12, having lived

apart for at least 11 years of childhood. Twoof these reunited pairs were separated

again at 16 or 17.

Reasons for Separation

These can be summarized as follows:

Mother unable to manage both twins 20

Death of motherin childbirth 10
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Illegitimate 7
Father dead, unemployed or sold one twin to settle his debts 5
Twins taken into care by Poor Law Authorities on account of

homeconditions 2

The commonestreason was thusthereal or imagined inadequacy of the mother.
The mother’s poor health or thefrailty of one of the twins, the mother’s youthful
age, the already large size of the family, or the disinclination of a prospective
stepfather to have both twins were among the reasons why the mother was
persuaded to part with one of the twins. A contributory factor in some cases was
economic hardship. It was usually a grandmother, often maternal in two senses,
or a childless aunt, who stepped in and relieved the mother of the responsibility
for one of the infants; and what was sometimes originally intended to be only a
temporary arrangement became a permanent one. The other categories in the
abovelist are self-explanatory.

Who looked after the Twins ?

This was as follows:

‘TWINS BROUGHT UP IN UNRELATED FAMILIES(14).
Different Children’s Homes, 2; adopted—adopted, 5; father—adopted, 1;

mother—adopted, 3; maternal grandmother—adopted,1; paternal aunt—adopted,
1; paternal uncle—distant maternal cousin,1.

‘TWINS BROUGHTUP IN DIFFERENT BRANCHES OF SAME FAMILY (30).
Mother—maternal grandmother, 8; mother—paternal grandmother, 3;

mother—uncle or aunt, 12; father—paternal uncle, 1; aunt—aunt, 6.

It can be seen that in most pairs the mother or some other member of the
family kept one twin; but in five illegitimate pairs the twins were adopted into
families unrelated either to them or to each other. In all, fourteen pairs were looked
after by parents belongingto different families, as the list shows. The remainder
were brought up within the samelarge family network, though ‘parents’ were not
necessarily blood relations, e.g., where one twin was taken by father and step-
mother, the other by a maternal aunt. Aunts or uncles stepping in were as often
paternal as maternal. In the list ‘mother’ does not imply that the father was not
also present, but whenever ‘father’ is listed the mother was not in the home—there
was generally a stepmother. Only in a few pairs was a legal adoption order made.
Some twins heard of their family background only whena birth certificate had to
be produced on starting work and this showed a different surname from that by
which the twin was known.

In some cases the experiences of the twins were more complicated than indicated
above. Thus a twin might have one or two temporary homesbefore settling down
with the foster-parent shown; or, as happened in one pair over part of their
childhood [S f 25], the parents took first one twin for 6 months, then the other,
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the twin not with them going to stay with grandparents in the country, where

the twins would meet only in the summer holidays. Soon, however, the grand-

parents kept one of the twins over a period of years. In all pairs the twins grew up

to have different parent figures. Thus a pair separated only until the age of 5

continued to feel differently towards their mother and their aunt, each feeling

closer to the one who had reared herat thestart [S f 15].

Contacts between the Twins

It will be clear that this also varied from case to case. The pairs with least

contact were these:

S £9, aged 36: since separation at 16 months never met until the day they

were investigated; had only just heard they had a twin.

S £19, aged 42: never met since separation at 4,lived in different countries,

first learnt of each other’s whereabouts at the age of 35.

S f 8, aged 35: separated at birth, have never met since age of 3 on account

of disagreement in the family.

Other pairs first met at 24, 19, 17 (two pairs) and 16 years of age. Four others

first met between the ages of 7 and 11. Knowledge of having a twin was generally

related to age at first meeting.

At the other extreme, the twins with the greatest opportunity for contact in

childhood were fourteen pairs who most ofthe time attended the same school.

Cultural and Social Differences

Geographical separation varied all the way from twins brought up in different

countries down to twins living next door to each other, brought up by different

aunts.

The twins who were brought up, the one in South America, the other mostly in

Scandinavia [S f 19], offer one of the largest contrasts in cultural background.

The ‘father’ of the first was a successful doctor of medicine, of the second an

unstable ship’s carpenter. The first married a Frenchman in South America,

the second married an Englishman and came to England.

Another pair showing a wide cultural contrast between the respective families

is Sm 4. They are one-quarter Chinese. One twin lived in a Chinese district

of London with his English grandmother and her second husband, a Chinaman

who was a cook. His twin brother lived in an outer, middle-class suburb where his

adoptive father was a builder with his own business.

Large differences in social class do not occur often, however, in the present

material. While the social and cultural level of two branchesof a family tend to be

similar, the same is also generally true of adoptive parents who obtain children

from the same Children’s Home. Nevertheless, some important differences in

parental occupation were observed, among them the following: foreman tailor—

quarryman; shopkeeper—miner5 master-baker—agricultural labourer; clerk—
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carter; carpenter (own business)—jobbing gardener; schoolmaster—builder.
Even if the twins had been adopted intodifferent homesat random,less than 1 per
cent. of Social Class I-Social Class V differences would be expected, given the
frequencyof these social classes within the country. A distinct difference between
the homes in religious persuasion (Roman Catholic-Church of England) occurred
in only two pairs. In eleven pairs there was an urban-rural difference between the
homes.

Family Structure

One of the commonest differences was size of family and this was sometimes
considerable. In ten pairs there was a difference of between four and ninein size
of sibship. In twenty-seven pairs one twin was brought up as an only child, the
other havingat least one sib or foster-sib in the home. In twenty pairs there was a
difference often yearsor over in age ofthe ‘mother’, in sixteen ofthese the difference
being one of nineteen years or more. In at least eight pairs there was no ‘father’
in the homeofoneof the twins.

Family Relationships

More often than not quite a marked contrast could be inferred between the
homes of a pair of twins in respect of patterns of child-rearing or the emotional
atmosphere of the home. Even when cultural background wassimilar, the person-
ality of the respective parents often differed considerably. Thus a grandmother’s
ideas were generally described as more old-fashioned than those of a mother.
One twin was sometimes more ‘spoiled’ than the other. Some homes differed in
that one set of parents had frequent rows, while the parents of the other twin got
on amicably. Sometimes one home, but not the other, contained a parent with a
considerable degree of personality abnormality. In some pairs the roles of the
parents differed, the father of one twin being the disciplinarian, the motherof the
other. The two families sometimesdiffered in their attitude to one another. Thus
the homes in which the two membersofa pair of twins were brought up frequently
differed considerably in the kind ofinterpersonal relationships existing between the
various members of the family.

Outcome of Separation

In view of the natureof the twins’ experiences and the widely held belief that
twins should not be parted, it may well be asked how the separations worked out
in practice. In most of those cases where the twins knew of each other’s existence
from an early age, they appear to have acceptedthesituation and the reasons given
for it. Many of the subjects claimed they had not thought it odd that their twin
should be brought up by an aunt or grandmother, perhaps undera different
surname. As mentioned above, the twins usually preferred their respective
‘parents’. Foster-aunts were generally addressed as ‘Mum’. Sometimes, however,
a twin brought up as an only child said he missed the companionship of brothers
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and sisters. Though meetings with the twin and occasional holidays in the twin’s

home were usually enjoyed, permanent reunion with the twin in childhood was

not longed for. More than one twin had only to be threatened by his aunt with

return to his own mother and he would do what he was told. Reunion during

childhood, when it did occur, generally brought difficulties of adjustment with it,

as did separations occurring at a relatively late age.

Although in most cases separation cannot be said to have been positively harm-

ful, there are a significant numberof pairs where it led to considerable difficulty

on account of family disagreements.

In Cases S m 7, S f 8, S f 13, S f 23 and S f 28 there were attempts by the

mother to secure the return of the second twin from an aunt or grandmother

who did not want to part with the child she had brought up from an early age.

(In one case, S m 7, the attempt was successful, in another, S f 13, only partially

successful, in that the twin soon left the parental home again; in the remaining

three cases it met with failure.) In three of these pairs relations between the twins

are very bad. In S f 8 one twin longed to meet hersister and was thwarted in her

attempts to do so. The other twin had no wish to meet hersister, having been

led to believe as a child that she would be kidnapped if she met her twin and

her family.

In S f 1, the twins were adopted by separate families in the same town. They

met by accident and they formed an extremely close association which was resented

by one set of parents but not by the other. In Cases Sm 3,Sm9,Sm1landSf

14, and probably in other pairs too, there were a good deal of mutual invidious

comparisons made by the two families. In some pairs one of the foster-parents

was unable to face the fact that she was not the child’s real mother. This was the

case, for example, in S m 9, where the aunt never admitted to Harry that he was

not her child, even at the age of 39, though she knew he knew the truth. Complex

foster-mother-child relations were also in evidence in Sf5 and Sf8. InSf 19

one ofthe twinshas to play a complicated game of make-believe with her adoptive

mother, who will not accept the situation that the twins now knowofone another’s

existence and correspond frequently in intimate and affectionate terms.

It is probably not a chance coincidence that of the thirteen instances of diffi-

culties mentioned in the above two paragraphs, only one relates to a pair where

one twin was looked after by the mother and the other twin by a maternalrelative.

Adult Experiences

The fact that some of the twins brought up apart had close contact as adults

does not detract from the value of the material as a method for investigating the

effects of childhood environment. Their adult evnironments were certainly not

more alike than those of the twins not separated in childhood.

It has already been mentioned in CHAPTER 3 that about half the twins were living

in different parts of the country at the time of the investigation. In sixteen pairs

the twins have had little or no contact during adult life. Besides pairs that had never
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CasE Sfl. Jessie (upper) and Winifred, age 8, the youngest of the
twins brought up apart. They were adopted into different families
living in the same town. In order that they should not be taken for
twins, Jessie’s adoptive mother had Jessie’s hair permed.
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at the age of 19, but their attraction for one another was not mutual. One had

high standards, was very critical of herself and others and seems to have seen,

in her twin, traits that she disliked in herself. Her twin partner, however, was a

less complicated person and would have liked to see more of her newly-foundsister.

Identical twins brought up together can also of course be very antagonistic

towards one another. Repeated fighting was the main reason why the pair Sm 8

were put into separate Cottage Homes when they were 2 and had to be kept

apart. Even as late as the age of 20 they came to blowsif they met.

The present group of twins brought up apart, most of whom are now married

adults, have been exposed to a variety of experiences, occurring since their up-

bringing and moreor less unrelated to it, which may have influenced their present

personality. Among these are accidents of health, occupation and marital life.

Some features of the twins’ adult lives may of course be related to differences in

their home backgrounds. Thus the twin from the economically better-off home

tended to marry a husband whowasbetteroffthan her twin’s husband. Sometimes

choice of marital partner seemed to berelated to traits in which the twins differed.

Oneof the mutually aggressive pair mentioned above [S m 8] had a stammer and

married a woman who took pity on him and probably protected him from some of

his failings, while his twin partneris less reliable and has led a more irregular

domesticlife.

Conclusion

Thepicture obtained of the degree and kind of childhood separation experienced

by this group of twins is one of considerable variety. Some were parted at birth,

others not until considerably later. Some lived in different towns and knew nothing

of their being one of twins until they were grown up. Others went to school

together, being brought up by relatives in the same town. Varying degrees of

contact in adult life were found. There were many contrasts in family structure

and in emotional relationships between the two homes in which a pair of twins

were brought up. The material therefore offers opportunity for many internal

comparisons of pairs within the separated group [CHAPTER 13]. The less extreme

separations offer theoretical advantages. In them, but not in the most widely

separated pairs, other factors besides heredity, such as social class and education,

are controlled, thus enabling variables such as size of sibship and personality ofthe

mother to be moreeasily studied.

Whatever variety there may be within the separated group, the essential differ-

ence between it and the control group remains. In particular, the separated twins

experienced over many years of their growth the care ofdifferent parents in homes

which must have differed in innumerable small respects besides the more obvious

ones mentioned; and opportunities of one twin influencing the other wereless

than they would have been had the twins been brought up together.
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COMPARISON OF THE SEPARATED, CONTROL
AND DIZYGOTIC GROUPS

In this and the following four chapters we report the quantitative comparisons of
the Separated, Control, and Dizygotic groups in respect of height and weight,
intelligence test scores, personality test scores and the writer’s ratings ofpersonality
resemblance. The individual scores of the subjects will be found in Part II.
By comparing within-pair differencesit is possible to test hypotheses concerning

the relative importance of early environment and the genetical constitution for the
traits in question. On the environmental hypothesis the C pairs should be more
alike than the S pairs and there should belittle difference between MZ and DZ
pairs. On the genetic hypothesis MZ twins should be more alike than DZ and
there should belittle difference between S and C groups.

In these chapters, after describing the measurements used, intra-pair resemblance
in the various classes of twins is given in terms of (1) mean intra-pair difference,
(2) the distribution of intra-pair differences and (3) the intra-pair correlation
coefficient. As recommended by Fisher and other authorities the intra-class
correlation coefficient is used. The formula is as follows:

_ 2@—4) @' a)
r

ns?

where x and x’ are thescores ofa pair of twins, n is the number of pairs tested and
“ is the mean score ofall the individuals tested, or L(x + x’)/2n, and s? is the
variance of «.

ESTIMATES OF EXTENT OF HEREDITARY AND ENVIRON-
MENTAL DETERMINATION

No attempt is made in the following chapters to calculate a numerical value for
the extent of hereditary or environmental determination of the traits measured,
as such measures havelittle meaning.

Holzinger (1929) devised the statistic h2 (or H as Neel and Schull call it) as a
measure of the proportion of the variance ofa trait in a given population that is
due to heredity as opposed to environment. The formula is:

22 — 'uz — 'pz
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where r is the intra-class correlation coefficient for MZ or like-sexed DZ twins.
Such a comparison minimizes the variation due to birth rank, age of mother and
sex. But it does not take into account interfamily environmental variation; it
assumes that the environments ofMZ and DZ twinscan be regarded as equivalent;
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and it does not take into account any interaction between heredity and environ-

ment. Thesignificance level of a given value of h° is difficult to assess. In spite

of these limitations it has the merit of simplicity, compared, say, with Cattell’s

(1953) multi-variate design, and it has been fairly widely used in the absence of

anything better. It is, of course, applied extensively in Newman, Freeman and

Holzinger’s work.

As a measure of the differential effect of the environment of MZ twins brought

up apart, Newman, Freeman and Holzinger suggest using the varianceofthe intra-

pair differences of twins brought up apart and together. In their work values

for various traits are given of

o2S differences — o2C differences

o2S differences

where S and C stand for the separated and control twins. They do not lay much

emphasis onthis statistic, however. It can probably becriticized on the groundthat

the intra-pair differences are not normally distributed (they tend to be J-shaped)

and the SD therefore haslittle meaning. In the present investigation the SD of

the differences has not been calculated for this reason.

As Neel and Schull (1954) point out, the logical extension to separated and control

MZ twins would on Holzinger’s thesis be the statistic

 

where r is the intra-class correlation coefficient of MZ twins brought up apart

(S) and together (C). E would measure the proportion of the variance ascribable

to the effects of differing environments on the same genotype. It would have

advantages and drawbacks analogousto those of H. Like H one would normally

expect it to be bounded by zero and +1; but negative correlations and higher

correlations for S than for C twins (or for DZ than for MZ twins) can result in

values of E and H that are negative or exceed 1. If S twins are more alike than

C, as sometimes happens, then

rs — lo

l—re
E=

For the sake of completeness and in order to compare the present findings

with those of Newman, Freeman and Holzinger, values of H and E have been

calculated for height, weight, intelligence and tested personality. These are pre-

sented in TABLE 4.

H has been calculated from the correlations of the control MZ twins even when

these are lower than those of the separated twins. If a combined ryz were to

be calculated, H would in those cases be a little higher. (In the case of height

and weight, H is based on the female DZ pairs brought up together. Otherwise the

total DZ correlations have been used.)



HEREDITARY AND ENVIRONMENTAL DETERMINATION

TABLE 4. ESTIMATES OF HEREDITARY (H) AND
ENVIRONMENTAL (E) DETERMINATION
 

 

 

   

 

  
 

 

 

 

 
 

 

 
 
 

Newman, Freeman and Holzinger

H E

Height +-0°808 —0-544

Weight +0:°775 +0:272

Intelligence Binet I.Q. +0-678 + 0-639

; - Woodworth-MatthewsP , _():
ersonality Neurotic Questionnaire| +0304 0-097

Shields

H E

,; Males -+0-889Height Females + 0-893 |Fernale5 +0-667

; | Males -—0-615Weight Females +-0-568 Peocses +0683

, ' Combined Dominoes and |Intelligence Vocabularytest| +0-531 —0-043

Extraversion + 0-504 — 0-328
Personality Neuroticism + 0-303 — 0-357  
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The negative values and the inconsistency of the results, especially in the case
of EF, stress the very great need for caution in interpreting these estimates, par-
ticularly when dealing with small samples or not completely reliable tests. They
do not add anything of importance to what can be concluded from the more
general discussion of the findings to be reported in CHAPTERS 7 to 9.



HEIGHT AND WEIGHT

Comparing MZ twins brought up apart with those brought up together, in respect

of height Newmanfailed to reveal any environmental effect. Indeed his separated

twins were morealike than his controls as measured by the correlation coefficient.

In respect of weight, on the other hand, Newman’s separated twins were less

alike than his controls. Further, the resemblance between twins was less than in

height and the value of /” a little lower. The conclusion generally drawn from this

work is that weight is less heritable and more environmentally labile than height.

Inspection of intra-pair differences in height suggested in the present investi-

gation that the differential environment might have had some effect. 11-6 per cent.

of the S twins compared with 2:3 per cent. of the C twins differed by 14 inches or

over. 41-9 per cent. of the C twins compared with 20-9 per cent. of the S differed

by under 4 inch. In respect of weight, however, there was less indication of a

difference between the groups, although the only twopairs to differ by 3 stone or

more were both in the S group. As expected,large differences in both height and

weight were more frequent among DZ than MZpairs [see TABLE 39]. The data

can be represented most simply by the mean differences.

TABLE 5
 

Mean Difference in Height

 

41 MZ control pairs 0-51 in.

39 MZ separated pairs 0-81 in.

25 DZ pairs 1-77 in.

 

| Mean Difference in Weight

41 MZ control pairs 10-4 lb.

37 MZ separated pairs | 10:5 lb. 25 DZ pairs | 17:3 Ib.

 

Someof the intra-pair correlation coefficients (sexes separately) are shown in

TABLE 6, which also compares the present findings with those of Newman, Free-

man and Holzinger. Though the difference between S and C groupsis clearly

not significant, it is in the expected direction except for weight in the small male

group. The MZ/DZ contrast, however, is more striking, though it is worth

noting that the female MZ twins brought up apart (r == 0-37) were less alike in

weight than the female DZ twins brought up together (r = 0-56, m = 25).
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The C pairs tended as a groupto be

a

little taller and heavier than the S pairs
(this was so for males more than for females), and all C measurements had a
slightly greater spread around their means. The small size of the subgroups and
the lack of accuracy of much of the data make unnecessary any detailed statistical
analysis of the generally small differences in these respects.

 

 

 

 

 
 

 

   

TABLE 6

Newman: Height — Newman: Weight

Brought Up Brought Brought Up Brought
Together Up Apart Together Up Apart

MZ DZ MZ MZ DZ MZ

Mean difference 1-7 cm. 4-4 cm. 1-8 cm. 4-1 Ib. 10:0 lb. 9-9 lb.
Correlation +-0:932 + 0-645 + 0-969 +0:917 +0-631 -+ 0-886

|

Shields: Height Shields: Weight

| |Meandifference | 1:3.cm. 4:5 cm. 2:1 cm. 10-41Ib. | 17:3 lb. 10:5 Ib.
Correlation: males -+-0:98 — +- 0-82 -+0:79 — -+0:87

females +-0-94 +-0:44 +-0-82 -+0-81 +-0:56 -+0:37
 

Some of the presumed causes of large differences in height and weight found
among the MZ twins werediscussed in the section on zygosity [pp. 43-4]. They
were often associated with physical illness. In one of the cases mentioned there,
child neglect in the early years was thoughtto be largely responsible for a difference
in height of 34 inches. One further case can be mentioned [S £ 18] where there
was a difference in height of 12 inches. The mother died in giving birth to the
twins. The smaller girl was brought up as one ofa large family by an inexperienced
oldersister until the father remarried when she was 2. Thetaller twin was probably
better cared for in infancy and she has enjoyed better health. However, nooverall
association could be shown within the S group between differences in nature of
early environmentand present height or weight ofthe twins.

In conclusion, we are unable to demonstrate an unambiguouseffect of childhood
environment, but the direction of the small differences observed between the S
and C groups favours the view that early environmental differences do have an
effect on bodily development.



INTELLIGENCE

THE TESTS: SELECTION AND DESCRIPTION

In choosing tests of intelligence for administration to the twins we were limited by

certain practical considerations. They had to be such that they could be easily

given at homeandthis ruled out the use of apparatus. T’o leave plenty of time for

history-taking and zygosity testing they could not take more than 30-45 minutes.

Ontheoretical grounds there are advantages in using tests of more than one kind.

The combined results might be expected to give a better picture of a person’s

intelligence as a whole than any one type of test on its own. Thus verbal and

performancescores are combinedin the Wechsler-Bellevue. Further, a vocabulary

and a non-verbal test might be expected to measure respectively the best intellec-

tual-cum-cultural level that a person has attained and his present capacity for

intellectual activity. This is the rationale behind Raven’s use of the Progressive

Matrices Test with the Mill Hill Vocabulary Scale. It might therefore be expected

that a non-verbalintelligence test might be a good measure of innate capacity in

twins, while any intellectual differences due to cultural or educational environment

might show up more readily on the verbal intelligence test. On the other hand,

Blewett (1954), Thurstone, Thurstone and Strandskov (1953) and Vandenberg

(1956) have all applied more than one kind of intelligence test to MZ and DZ

twins and according to thefindings of these workers it can be said that the genetical

componentin intelligence generally shows up moreclearly in a verbal type of test

than in any other. This may perhaps be because verbaltests of intelligence are at

present the most reliable ones. For our purpose two short tests, one verbal, the

other non-verbal, seemed to be what was required.

After discussion with Professor Eysenck it was decided to use the Dominoes

Intelligence Test and the Synonymssection (Set A) of the Mill Hill Vocabulary

Scale (Form B, 1948). The Dominoes was preferred to the Progressive Matrices,

partly because it has been less widely used. Some of our subjects might well have

already done the Matrices when in the Services and this might have introduced a

practice effect. But the Dominoes was considered to have other advantages

besides.

The Dominoesis a timed (20 minutes) non-verbaltest of intelligence, also (like

the Matrices) developed by psychologists working for the Services Departments

during the Second World War. The subject is told it is a test of observation,five

items are worked through with him andheis told the time limit. His task is to fill

in (in numerals on the answer sheet) the number of pips which should appear on

the top and bottom of a given blank domino in order to complete the logical
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pattern formed by the other dominoes in the item. There are forty-eight items
arranged in ascendingorderof difficulty and one pointis scored for each correct
answer. Like the Matrices the scores can be grouped into six grades, the boundaries
of each grade being thoseofthe tenth, twenty-fifth, fiftieth, seventy-fifth and nine-
tieth points ofthe equivalent Matrices score. A score of28 correspondsto I.Q. 100.
Reliability is 0-92 (Matrices = 0-88). It correlates highly with the matrices (0-74)
but has a higher g saturation (0-86) and no visuo-spatial element. It is referred
to by Vernon (1950).

Raven’s Mill Hill Vocabulary Scale (1948) is well known. In the ‘Synonyms’
section, for each given word in large type the subject has to select one of a group of
six other words as having the same meaning. Thefour subjects underthe age of 15
used the Junior Scale, the others the Senior Scale. The ‘Definitions’ section of the
test was not given. Rawscores wereused(i.e., number of items marked right after
the example given). These can be converted into expected total scores (Synonyms
plus Definitions) from Raven’s tables, and this in turn can be converted into
percentile points for different age groups, and if need be into conventional LQ.
A score of 19 would be about I.Q. 100. However, for our purpose there did not
seem to be any advantage in transformingthe scores in any of these ways.

Administration

One control subject refused to work at the Dominoes for more than 9 minutes.
Two subjects (one S, one C), though not mentally defective, seemed completely
unable to get the hang of the Dominoes and scored only 1 point in it. The scores
of these three subjects and their twin partners were omitted from the calculations,
as were the two psychiatrically ascertained pairs. A few subjects who did not
appear to have done themselves justice on the Dominoes wereretested or allowed
extra time. However,it was their score after 20 minutes onthefirst attempt which
was used in order to ensure objectivity. It will be recalled that some were tested on
quite separate occasions. Somedid thetest (supervised) in the same room. But in
most cases they were tested separately on the same occasion. While one was being
interviewed the other did the Dominoes in another room. The Mill Hill was
generally done by the twins together, but supervised to avoid their comparing notes
during the testing. All but six individuals tested were tested by the writer.
The Dominoes test was given to both members of seventy-six MZ and eight DZ

pairs. After excluding the two psychiatric cases and the three clearly unreliable
cases, we are left with thirty-seven S and thirty-four C MZ pairs and eight DZ
pairs for analysis. For the Mill Hill we have thirty-eight S, thirty-six C and
seven DZ.

RESULTS: GENERAL

Before reporting the intra-pair resemblancesin thesetests it should be mentioned
that the test scores were distributed fairly normally. Although someofthe middle-
aged womendid not appear to do themselvesjustice on the Dominoes, there was no
excess of low scorers. There was no evidenceof association between score and age
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on the Mill Hill, and the expected decline with age on the Dominoes was not

impressive. Mean scores and standard deviations were as follows:

TABLE 7. INTELLIGENCE TESTS: MEAN SCORES
 

Dominoes | Mill Hill
 

  

|
|
| !
: Mean — Standard | Mean | Standard

Score | Deviation | Score | Deviation
! |

7 | | |
Separated - 24-4 | 9-0 | 16-1 | 5:7

Control | 280 | 8-4 19-0 | 4-0
| | 
 

It will be seen that the S pairs are less intelligent than the C. This is consistent

with the slightly higher social level of the latter and was shownby both males and

females. The S pairs also showed

a

slightly greater variation in score. Intra-pair

differences however were not associated in any general way with meanscore, nor

were differences clearly related to sex, age or socialclass.

As expected there was a positive association between score on Dominoes and

score on Mill Hill. This was about r — +0-48 over the whole material, being

higher in females and Controls than in males and Separated twins. (Matrices

and full Mill Hill Vocabulary intercorrelation is 0-60 for persons under 30, 0-44

for persons over 50.) Besides treating the tests separately it was useful to have an

estimate of general intelligence by combining the tests. Since the spread of the

Mill Hill scores is about half that of the Dominoes, the Mill Hill score was doubled

before being added to the Dominoesscore to obtain a total score.

INTRA-PAIR DIFFERENCES AND CORRELATIONS

The simplest comparison of the S and C twinsin intelligence is obtained by

combining the Dominoes and Mill Hill scores as described above andcalculating the

intra-pair differences. The small dizygotic group has been treated in the same

way. [Findings for the tests separately are given in TABLES 37, 38 and 39.] It

will readily be seen from the distribution of these differences that small differences

of under 5 pointsare a little more frequent in the C than in the S group andlarge

differences of 15 points or over are more frequent in the S than in the C group.

 

TABLE 8. COMBINED INTELLIGENCE TEST SCORES

Distribution of Intra-pair Differences

 | No. of |

 

  

_ Pairs 0-4 5-9 | 10-14 | 15 points
! points =|

~—s

pounts | points | or more

| |___- :

Control | 34 |44 per cent. |21 per cent. | 23 per cent. 12 per cent.

Separated 37 | 32 per cent. 30 per cent. | 14 per cent. | 24 per cent.

DZ 4. 7 | 14 per cent. 14 percent.

|

14 per cent.

|

57 per cent.
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DZ twinsare less alike than either S or C. These S/C differences may perhaps
show the differential effect of early environment. The much greater MZ/DZ
differences, which are consistent with those of other twin studies, remind us that
by controlling heredity we are controlling an important variable. The mean
differences in total intelligence test score bring out the same thing, but S and C
correlation coefficients are practically the same.

TABLE 9. TOTAL INTELLIGENCE SCORE
 

No. of

|

Mean Intra-pair | Intra-class Corre-
Pairs

|

Difference (points)

|

lation Coefficient

 

Control | 34 7°38 + 0-76
Separated 37 9-46 +0-:77   DZ | 7 | 13-43 | +0-°51

+ ~

The intelligence test results, like the findings in height and weight, suggest that
the differences in early environment foundinthis sample might have had aneffect
on intelligence, especially on verbal intelligence [see TABLES 38 and 39], but this
effect cannot be conclusively demonstrated. The importanceofheredity for intelli-
gence is confirmed. Such S/C difference as there mightbeis less than that found
by Newman [see TaBLE 1]. This may be because Newman’s sample included
more pairs than ours that differed widely in schooling and cultural background.

CAUSES OF DIFFERENCE

T’o investigate the possible causes of the observed intra-pair differences in tested |
intelligence, we have listed in TaBLE 10 all pairs that differed by fifteen points or
more in combinedscore andalso those pairs that differed by at least nine points on
the Dominoesorsix points on the vocabulary test. For these twenty-fourpairs the
mostlikely reasons for their differing have been entered under a number ofheadings,
relating to physical, social or psychological factors. In most pairs more than one
factor seemed to be implicated.

Physical causes of intellectual differences appeared to berelevant in nine cases.
There was one instance each of epilepsy [S m 3], disseminated sclerosis [S f 23],
birth injury [S m 7], concussion [C f 7], and high blood pressure (S f 27, affecting
Dominoes only) and four cases of general physical inferiority (fairly marked differ-
ence in size or general health). In one case [S f 10] it was unexpectedly the more
intelligent twin who had congenital syphilis and partial blindness, though the co-
twin did not seem to have been affected. Left-handedness was not consistently
related to intelligence.

Social or educational factors in childhood, sometimes combined, were more
numerous. Six pairs have been listed where the more intelligent twin had longer
or less interrupted schooling. In two cases only one twin had higher education,
one starting a medical course [S f 10], another a social science training [S f 19],
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TABLE 10. PAIRS DIFFERING MOST IN TESTED INTELLIGENCE
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Scores Suggested Causes of Difference

C Combined | ! Childhood
ase hone | ! |

No. Ditfen Dominoes MHV | . Adult | Person- : Psycho-

(Dominoes Differ- _ Differ- | Physical | Environ- ality | metric

ence | ence — — Educa- social ment or Other

,an tional | |

Sf 3 (39) (27) 6 + + +

Sf 10 30 14 8 - -- 7 +

Sm 7 25 9 8 —- —_

Sf 19 24 12 6 es +

Sf 14 23 9 7 es “ + |

Sm 3 23 7 8 SO + + |

Cf 26 23 7 8 | + f+

Sf 23 22 10 6 — \ oo+

Cf 3 22 12 5 | OL

Sm 12 20 6 7 Sf +

Sf 17 17 11 3 Se

Sm ll 16 | 6 5 : | +

Cmill; 15 7 4 to : +

Cf 9) 15 15 0 | : |:
SmP9 (15) (15) 0 an ) oo+ +

Sf 22 14 2 6 : | + +r

Cf 7 13 11 1 a | + +

Cf ig) 10 | 12 —1 | +
Sm 1 10 10 0 | ! “L

Cf 12 8 4 —6 | : + |
Cf 11 6 10 i: —2 | fo

S f 27 5 9 —2 | _.

Sm 15 1 9 —4 | : _.

Cf 27.) () 0) -5 : 4 +

Total 9 : 6 7 9 10 12

 

|  |
 

Scores in brackets relate to pairs where one twin scored only one point on the

Dominoes and which were not counted in thestatistical analysis. A minus sign before

MHVscores indicates that the twin who did better on the Dominoes did worse on

the MHV.

while their co-twins left school at 14 or 15. In S f 17, one twin went to Grammar

School, the other to Elementary School, though the difference on Dominoes of

eleven points seems exaggerated. In S f 14 one twin, already apparently more

intelligent, stayed on little longer at school than her co-twin. In S m 3 and 12,

one twin had frequent changes of school.

A more advantageous social background was noted in seven of the moreintelli-

gent separated twins, the major advantage being highersocial status of ‘father’ in

three cases and a more stable homein fourcases.

Better test performanceis likely to be due sometimes to the adult keeping his

mind alert through his job or domestic contacts. This seems to have occurred

in some of those pairs who had had longer at school, but also in other cases. For
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example, one twin [C f 26] was morestudious than her sister and took upclerical
work in a solicitor’s office. Several years later she married the chief clerk. She
had

a

total score twenty-three points superior to her twin who was a shop assistantand later married a commissionaire. Adult social factors usually appear to be of a
secondary contributory nature. In severalinstances better social circumstances did
not seem to affect intelligence.

In twenty pairs psychological factors of one kind or another appear to have
influenced the test results. In ten pairs it seemed possible that superior perfor-
mance on the test was associated with personality traits in which the twins differed
consistently. These were:

Cmll | Higher score associated with more drive and ambition.

Cf 3) Theless intelligent twin, who just guessed most of her Dominoes responses, had aCf 11) tendency not to persevere at unpleasant tasks.

Cf 26 Moreintelligent twin more studious and serious.

Cf 7 More intelligent twin more obsessional.

Sm11_ Lessintelligent twin more anxious, although he has been moresuccessfulin life.
Sf 14 Less intelligent felt inferior to twin 3 as a child truanted from school; lacked

confidence doingthetests.

Sm 3 Less intelligent twin is pathologically slow owing to epilepsy. Allowed extra time
to compensate for his slowness, he achieved a Dominoesscore equal to that of
his co-twin, slightly above average.

Sf 23 Less intelligent twin has disseminated sclerosis and personality disorder and was
only with difficulty persuaded to do thetests.

In the remaining pairs, it was thought that for various reasonsthetests were not
completely reliable:

Sf 22 Both Welsh speaking; the more intelligent on the tests has the better English.
Sf 3 ; Not tested by the writer.SmP9 Unable to understand the Dominoes Recenthystericalillness.

Cf 27 instructions. Resented being tested.
Sm15 Both dull; heavy drinkers; puzzled bytests (Dominoes and MHVdifferences

cancel each other out).

Sm 1 These boys of 14 appear to have worked too fast on the Dominoes. It is suspected
that they did not grasp the instructions equally well and that the difference in
intelligence, if any, is exaggerated. The more intelligent on the Dominoes came
from a much poorersocial background—psychotic mother, father very deaf.
Neither tested by the writer.

Sf 27 In this pair the duller twin on the Dominoes suffered from high blood pressure
She wasnot tested until the age of 58, 3 years after her sister, during which time
there may have been someintellectual deterioration,

° ' 9 | One twin wastested by a colleague, the other by the writer.

Cf 12 Dominoes than one would have expected from the history and clinical

Cf 9 | It remains unclear in these pairs why one twin did so much more poorly on the

Cf 18 impression.
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One of the most frequently observed environmental differences within the

separated pairs is where one twin is brought up as an only child, the other as one

of a larger family. The negative correlation between intelligence and family size

which has been found in the population by many investigators has sometimes been

attributed to environmental factors such as the greater intellectual stimulation by

adults of only children and children from small families. In our material, however,

there was no clear tendency for the twin brought up as an only child to do better

on the tests than his twin partner.

SUMMARY

The reasonsfor giving the Dominoes and Mill Hill Synonymstests are discussed.

In orderto obtain a best estimate ofintelligence the scores in the twotests have been

combined. The twins brought up apart proved as a group to be less intelligent

than those brought up together.

As measured bythe intra-class correlation coefficient, the monozygotic separated

pairs were no less alike than the controls. The intra-pair differences, however,

were consistent with a small early environmentaleffect. Findings in the dizygotic

pairs confirmed the importance of genetical factors for intelligence.

An analysis of the presumptive causes ofdifference in those monozygotic pairs

which differed most, suggests that physical, social and psychological factors can be

responsible, often in combination, for variation in intelligence. Some subjects

seemed not to do themselves justice in the Dominoestest.



PERSONALITY TESTS

THE SELF-RATING QUESTIONNAIRE
Personality is more difficult to measure by means of tests than is intelligence.
Nevertheless we considered it essential to include some sort of personality test in
the present study. It is true that the personality tests used by Newman onhis
twins were less informative than his battery of intelligence and achievementtests
and his account ofthe life history of his twins. However, the science of psycho-
metrics has developed considerably since Newman’s twins were tested in the early
1930’s, our series is larger, and we have better matched Separated and Control
groups. The advantages of using tests are (1) that they give results which can be
treated quantitatively, and (2) the scores are objective in that they are not affected
by the judgementof the writer.

Tests of the questionnaire type probably remain the mostvalid single objective
measures of personality we have yet. They have the added advantage of being
easily administered. It is true that a person’s answersto the items in a self-rating
questionnaire may not be true on their face value. Theyare clearly liable to error
of many kinds—misunderstanding the question, exaggeration, wishing to show
oneself in a favourable light, among others. Butstatistical analysis of many test
items has shown which questions are the most reliable, which answers are corre-
lated with one another, and how groupsof persons, such as neurotic patients and
normal controls, differ in their mean scores. They are therefore ofvalue pragmati-
cally. It is admitted that many disadvantages remain. Applied to the individual
case, a score on a single test is subject to a good deal of unreliability. Consequently
the secondary measurein which weareparticularly interested, namely the difference
in score between two twins, will be liable to considerable errorofa statistical kind.
Further it is not known howfar personality tests succeed in measuring personality
viewed as a constitutional predisposition (whether innate or acquired) towards
certain kinds of behaviour, or how far the score of an individual is liable to vary
according to the mood of the moment. According to Bartholomew and Marley
(1959) the temporalreliability of the Maudsley Personality Inventory(a test similar
to the questionnaire used in the present study) is quite high, being in the neigh-
bourhoodof0-7 for both extraversion and neuroticism afterat least eighteen months.
The Self-Rating Questionnaire (SRQ) which we used was specially devised for

us by Professor H. J. Eysenck from the results of Guilford’s factor analysis of
many hundredsofquestionnaire itemssoasto yield the greatest amountofinforma-
tion compatible with its shortness. The items associated most reliably with the
personality factors discovered by Guilford have been selected and combinedin the
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approximate proportions in which these factors themselves contribute to the higher

order dimensions of personality, extraversion-intraversion and neuroticism. The

test consists of thirty-eight items. Twenty-two items contribute to a score for

extraversion and twenty-two items towards a score for neuroticism, six of the items

being commonto both dimensions.

Thetest is constituted as follows:

Number
of Items Name of Factor Example of Question and Answer

Extraversion

6 Ascendancy Do you let others ‘run over you’ more than you should for

your own good ?—No.

4 General Drive Can you turn out a large amount of workin a short time ?—

Yes.

6 Rhathymia Are you more interested in athletics than in intellectual

things p—Yes.

Are youinclined to stop and think things over before acting ?

—No.

6 Sociability Are you inclined to keep in the background on social

occasions >—No.

Do you enjoy getting acquainted with most people ?>—Yes.

Neuroticism

4 Depression Do you often have the blues >—Yes.

4 Emotionality Do you day-dream frequently >—Yes.

4 Introspection Are you inclined to analyse the motives of others ?—Yes.

4 Nervousness Can you relax yourself easily when sitting or lying down ?

—No.

6 Social Shyness Same questions as for Sociability, but with ‘No’ answers

counting towards a neuroticism score where ‘Yes’ counted

towards extraversion, and vice versa.

The questions are arranged in a random order. The subjectis told that there are

no right or wrong answers, that he should not ponder too long over each question

and that he should not ask help from others. Whenever possible ‘Yes’ or “No’

answers should be given, but there is also provision for answering ‘?’ if necessary.

Each response contributing to extraversion or neuroticism was scored as one point.

‘>? responses and any items inadvertently omitted were scoredas half a point each.

Administration

As already stated, the SRQ was included in the booklet which the twins were

asked to complete before interview and return by post. It is thought that in most

instances the subjects carried out the instructions conscientiously and filled in

their questionnaires independently of one another. Often one twin completed his

booklet before the other twin was sent his copy and only rarely did the booklets

come in by the same post. But the possibility of the twins comparing notes could

not always be excluded. In three cases [S £21, Sf 22, C f 29] it was suspected from

the closeness of the replies to individual test items that there had been collusion

between the twins. These three pairs turned out on interview to be extraordinarily



THE SELF-RATING QUESTIONNAIRE 67

alike andit is not thought that any attempts of the twins to copy their answers in
fact made thetest results any less reliable—perhapsthe reverse; for their copying
was not always quite accurate, so that in one pair the twins differed by one point
in neuroticism and in another pair by 14 points in extraversion when no doubt they
had intended to put down the same answers. Oneofthese pairs said they hadfilled
in their booklets together and put down the same, since they knew they were exactly
alike in everything. Theother twopairsnotaltogether convincingly denied working
together, although one admitted they had compared notes afterwards. These two |
pairs were retested. After an interval of 2 years S f 21 (previously differing by one
point) had the samedifference onretest, though their numberofidentical responses
had dropped from thirty-seven to thirty-two out of a possible thirty-eight. The
other pair (S f 22) who had previously given identical answers had a difference on
retest after a few months of 34 points in extraversion and one-halfin neuroticism,
with twenty-nine same responses.
Another twin, Susan, of case C f 11, asked her twin’s help in completing her

SRQ. Her twin had recently returned her booklet but thought she remembered
most of her replies. Susan deliberately put down the opposite for many of her
answers. This is in keeping with some facetious comments she made in her
booklet and with her view ofherself (probably true) that sheis ‘aggressive to cover
inferiority’. She does not normally see eye-to-eye with her twin. This pair
differed by 63 points in extraversion and 14 points in neuroticism, the largest total
difference occurring among the MZ pairs. While Susanis apparently less extra-
verted and more neurotic than hersister, the test difference is clearly exaggerated.

In the case of the twopairs of small girls aged 8 and 9 [Sf 1, Cf 1] the parents
rated the twins on the test. The othersare all self-ratings.

In two young pairs [S f 1 and S m 2], the adoptive parents of both twins were
given the SRQ as well as the twins themselves. There was no tendency for the twins
to resemble their ‘parents’ more closely than they resembled each other.
Many other comments could be made on the SRQs. There are some obvious

unreliabilities. Some apparently striking similarities in subgroup scores (general
drive, emotionality, etc.) were observed, butstatistical analysis of this point seems
hardly worth while. There were some cases where the SRQ andclinical findings
agreed closely and others where they obviously did not. Someofthese will be noted
in the case histories and an overall comparison between the author’s personality
ratings and SRQdifferences is given in CHAPTER 10. But since one ofthe principal
reasons for using the SRQ was to have an objective measure independentof the
writer’s clinical estimate of similarity or difference, it seemed advisable to use the
SRQ scores as originally received, uncorrected in the light of later knowledge.
Besides, some writers believe that the response to a simple well-designed postal
questionnaire is more predictive of future behaviour than clinical assessment
based on a series of personal interviews (Kelly and Fiske, 1951).
Only one SRQ could not be scored. Instead of encircling his replies, one twin

[C m 12]—the one who would not complete his Dominoes—crossed out various
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‘Yeses’ and ‘Nos’. It was not possible to discover from other evidence whether he

had meantto cross out what did not apply or to mark his intended answers. He had

himself forgotten and felt little inclination to complete another booklet. He was

probably inconsistent in the way in which he marked his booklet, muchas his twin

was seen to be inconsistent when filling in the handedness questionnaire. (His

twin was observed to encircle ‘R’ when hesaid ‘Left’. He had underlined his

SRQ answers.) Such cases were the exception.

The separated schizophrenic twins [S m P 4] were not given an SRQ. The

scores of the hospitalized hysterical twin and his partner [S m P 9]are not counted

because of the difference in the mode of ascertainment. (They actually differed

by two in extraversion and one in neuroticism.) There remain SRQs from forty-two

S and forty-three C pairs and twenty-five from various DZ pairs, eight brought up

apart and seventeen brought up together.

RESULTS

Meanscores for neuroticism lay between 8:2 (C males) and 11-9 (S females)

and for extraversion between 11-2 (S males) and 13-8 (C females). The C group

was consistently more extraverted and less neurotic than the S group, and the males

less extraverted and less neurotic than the females. The scores appeared to be fairly

normally distributed.

The under-20’s were more extraverted, less neurotic and more alike than the

adults. There was a very slight tendency for extraversion score to decrease with

age, but for extraversion differences to increase. However, S/C differences were

not affected by age.

There was a negative correlation between extraversion and neuroticism, 1.€.,

an association between neuroticism and intraversion, in all groups, ranging from

r = —0-06 in C males to —0-63 in S males. This may partly be due to the way in

which the test was constructed.

INTRA-PAIR DIFFERENCES

Extraversion

The extraversion scores do not reveal any influence of the early interfamily

environment. The distribution of intra-pair differences, the mean intra-pair

differences and the correlation coefficients all agree in showing the twins brought

up apart to be, if anything, a trifle more alike than those brought up together.

This was the case in both males and females. The correlation coefficients of

+0-61 (S group) and +0-42 (C group) are both significantly different from zero

at the 0-01 level. We can therefore say that MZ twins, whether brought up apart

or together, show a significant resemblance in extraversion as measured by this

test. Sixty-two out of eight-five MZ twinsdiffered by under four points on the

extraversion scale, while only twelve out of twenty-five DZ pairs differed by this

relatively small amount. A 7? test showsthis difference to be significant at the 0-05
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TABLE 11. EXTRAVERSION

Distribution (in percentages) of Intra-pair Differences
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| | Twins Differ by
| No. of

Pairs 0-1-5 2-0-3:5 4-0-5-5 6 points
points points points or over

Control 43 49 per cent.

|

19 per cent.

|

18 per cent.

|

14 per cent.Separated 42 45 per cent.

|

33 per cent.

|

12 per cent.

|

10 per cent.Dizygotic 25 28 per cent.

|

20 per cent.

|

24 per cent.

|

28 per cent.
1 L Lt

TABLE 12. EXTRAVERSION

No. of

|

Mean Intra-pair

|

Intra-class Corre-
Pairs

|

Difference (points)

|

lation Coefficient

Control 43 2:71 + 0-42
Separated 42 2:52 + 0-61
Dizygotic 25 4:72 —0-17   
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level (y? [Yates], 1 D of F, = 4-384). Heredity is therefore revealed as an impor-
tant determination of extraversion.

Neuroticism

The neuroticism scores do not behave in quite the same way and differences
tend to be

a

little larger than those in extraversion. The distribution of the
differences and the mean intra-pair differences in the S and C groups are perhaps
consistent with there being a small early environmental effect; but as the case in
the intelligence tests this is not supported by the correlation coefficients.

 

Distribution (in percentages) of Intra-pair Differences

TABLE 13. NEUROTICISM
 

Twins Differ by

 

 

    

No. of

Pairs 2-0-3:5 4-0-5-5 6 points
points points points or more

Control 43 35 per cent.

|

40 per cent.

|

14 per cent.

;

11 per cent.
Separated 42 33 per cent.

|

36 per cent.

|

12 per cent.

|

19 per cent.
Dizygotic 25 36 per cent.

|

20 per cent.

|

16 per cent.

;

28 per cent.
 

The latter, thoughstill significantly different from zero in both S and C groups
are a little lower than thosefor extraversion. Thereis also less contrast between the
MZ and DZ meandifferences. Sixty-one out of eight-five MZ pairs differed by
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less than four points on the neuroticism scale, compared with fourteen out of

twenty-five DZ pairs. 7? did not reach statistical significance (p < 0-10). These

findings suggest that the environment may have more effect on neuroticism as

measured by this short test than it has on extraversion.

TABLE 14. NEUROTICISM
 

No. of Mean Intra-pair Intra-class Corre-

Pairs Difference (points) lation Coefficient

 

Control 4B 2.07 +.0-38

 Separated | 42 | 3-10 +0:53

Dizygotic 25 4-04 40-11 
 

Our results are not very different from those of Newman who used the

Woodworth-Matthews Neurotic Questionnaire, except that his DZ twins (brought

up together) were more alike than our DZ pairs. As already noted, Newman's

nineteen twins brought up apart were, like ours, a little more alike than his fifty

MZcontrolpairs.
SUMMARY

The Self-Rating Questionnaire has been described and the scores analysed.

The most important finding is the significant resemblances between MZ twins in

both extraversion and neuroticism. Thefailure of the test to discriminate between

S and C twins will be discussed later in the light of observations on the possible

causes of personality differences in the two groups of twins. The test results

support the view that heredity is an important determinant not only of body build

and intelligence, but also of personality as measured bytests.
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AUTHOR’S RATINGS OF PERSONALITY
RESEMBLANCE

From theresults of the objective tests of intelligence and personality described in
CHAPTERS 8 and 9, we come to a comparison of the resemblances between Ss, C
and DZ twinsin total personality, assessed on moreclinical and subjective lines
but on the basis of all available objective evidence from the life histories of the
twins and their behaviour on interview.
The possibility was considered of asking outside observers to rate the degree of

resemblance in personality shown by the twins on the basis of descriptions and
histories provided by the writer. None of the psychiatrists or social workers with
whom

I

discussed this felt able to do so. The consensus of Opinion was that per-
sonality ratings were best made by someone who knew the twins personally. The
clinical ratings to be described in this chapter are therefore those made by the
writer. These are assessments of the degree of resemblance, taking both simi-
larities and differences into account. They are based principally on the booklets
which were described in CHAPTER 3 and on information obtained from the inter-
views with the twins. Though the manner in which the booklet was completed
gave many clues to personality, the intra-pair differences in extraversion and
neuroticism score were not considered in order to keep the author’s rating of
personality independent of SRQ differences. When appropriate, the information
from booklets and interviews was supplemented by medical reports or school
reports, and whenavailable other relatives, such as parents, husbands, or another
sib, were seen.

TI'HE RESEMBLANCE GRADES
Before the control group of twins had been investigated the writer had already,

for the purposesof a provisional communication (Shields, 1958), grouped the twins
brought up apart into four categories, Grade I being those that were mostalike in
personality and Grade IV those that wereleast alike. The cases showing extreme
similarities and differences selected themselves, and the further divisions were
made where it seemed most natural. In Grades I and II the similarities were
considered to be more important than the differences, while in Grades III and IV
this was not so. The largest group was Grade II where striking resemblances in
Some aspects of personality could be seen but where there were also important
differences. This has been subdivided into Grades II (a) and ITI(b), the differences
being more marked in the latter but still not large enough to overshadow the
similarities.

Since these ratings were made, further information was obtained about some
6
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of the twins brought up apart and the whole group of twins brought up together

was investigated. These pairs were divided into the same categories by a process

of internal comparisons. The resemblances found in the separated twins were

used as a yardstick for rating the control group. Except for a few minor adjust-

ments which seemed called for in the interests of consistency, the grades of the

twins previously assessed were not altered. The comparisons within the whole

group of twins, which this rating system involved, approximate to a rankingofall

pairs in order of resemblance. A complete ranking was impossible because the

twins resembled or differed from each other in such a variety of ways. However,

for any one pair there were usually one or two others with which it seemed natural

to compareit.

Theoretically, all cases in Grade I should be more alike than those in Grade

II (a), those in II (a) more alike than those in II (b), and so on, although in practice

there are bound to be borderline cases where it is difficult to decide the most

appropriate grade. On reviewing the material after the ratings were made,the only

possible exceptionsto the above gradual decrease in degree of similarity from grade

to grade seem to have occurred in assessing those pairs where both twins were

not interviewed personally by the writer. It will be recalled that this was the case

in six S pairs where at least one of the twins was interviewed by a colleague and in

six C pairs where only one twin was seen. In these cases it was moredifficult than

in the others to assess the significance of the similarities. If these were not clearly

apparent, the twins tended to be put into Grade III. If the importance of reported

differences (in the setting of considerable likeness) was not quite clear they were

classified as II (b) rather than I(a).

FACTORS ENTERING INTO THE RATINGS

The ratings were so far as possible made on the basis of observed or inferred

personality traits, without taking into account the background history or presump-

tive causesofthe similarities or differences. Any aspect of personality was liable to

be taken into accountif it appeared to be importantin the individual case. Thus a

pair might be distinctive by reason of resemblance or difference in any of the

following characteristics:

Liability to psychiatric illness;

Markedtraits of an anxious, hysterical, depressive or obsessional kind °

Outstanding interests or abilities,

Social characteristics, as revealed by dress, speech, habits, attitudes;

Mannerisms, gestures, facial expression, but not purely physical charac-

teristics such as build;

Sexual adjustment, if information on this was available ;

Relationship between the twins andtheir attitude to the twinship;

Rapport on interview. |

Thoughit is true that all pairs were not investigated thoroughly in all traits or
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aspects of personality, generally when information on one particular point was
obtained from one twin comparative information was also available from his
co-twin.

It would be extremely laborious to describe in detail how these characteristics
were assessed and how much weight was given to each aspect of personality. It
would also be difficult to say precisely how much weight was given to past history
and how much to impression on interview. In the majority of the pairs a fairly
clear and consistent picture emerged. Thecase histories themselveswill give some
further indication as to how the ratings were made and what they signify. This
holistic method of assessing personality resemblance has some points in common
with the more intuitive aspects of zygosity determination, in that it is difficult to
give it scientific precision. It is hoped it is equally valid.

AUTHOR’S RATINGS AND PERSONALITY TESTS
The writer’s estimates of personality resemblance were made independently of

intra-pair difference in SRQ score. It is therefore of some interest to compare these
two methodsof assessing personality. In the eighty pairs where Author’s Ratings
and SRQscores are available, the mean extraversion and neuroticism differences
in the five resemblance grades were as follows:

TABLE 15. AUTHOR’S RATINGS
 

 

 
 

 

 

      
 

 

 

 
  

 

 
  

 
  

Resemblance Grade

MZ Twins

I IT (a)| II (6)| II IV

Numberof pairs 16 21 19 18 6
Mean intra-pair difference in SRQ score:

Extraversion 1:03

|

2:76

|

3-11

|

3:39

|

2:50
Neuroticism 1:63

|

2°64

|

4:24

|

3-17

|)

4-25

TABLE 16. AUTHOR’S RATINGS

Personality Resemblance Grade

MZ Twins Total

I II (a)| II(6);| II IV

Separated:
Observed 8 6 10 11 4 39
(Expected)

|

(7-7)

|

(10-1); (9-1)

|

(8-7)

|

(3-4)
Control:

Observed 8 15 9 7 3 42
(Expected)

|

(8-3)

|

(10-9)

/

(9-9)

|

(9-3)

|

(3-6)

Total 16 21 19 18 7 81  
     J 
z° (after grouping III and IV) = 4-842; 3 D of F; p < 0-20.
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A moderate degree of association can be seen. Since the tests measure a narrower

if more precise aspect of personality than the globalratings of the author, and each

method has its own sources of unreliability, a closer association was hardly to be

expected. That some degree of association has been found is encouraging: the

two methods give each other mutual support.

OVERALL RESULTS

TABLE 16 gives the number of S and C pairs in each ofthefive resemblance

grades and compares this with the number that would be expected if there were

no difference between the two groups of twins. All pairs were rated except the

three S and two C pairs where information was from booklets only. The two

psychiatrically ascertained S pairs have been omitted from the table. These pairs

belong to Grades I and IV. Their inclusion would have made the S group more

variable but would not have affected the S/C difference.

Approximately the same proportions (about 20 per cent.) of S and

C

pairs fall

into the most similar group. The contrast between the two groups shows up most

clearly in the excess of Group II (a) among the control pairs. In both groups

Grades I and II are more frequently represented than Grades III and IV. The

latter are relatively more frequent among the twins brought up apart (38:5 per

cent.) than among those brought up together (23-8 per cent.).

The statistical significance of this difference was tested by the y* test. On

account of smallness of numbers, Grade IV was grouped with Grade ITI. In the

resulting 4 x 2 table 7? = 4-842 with three degrees of freedom. The probability

lies between 0-10 and 0-20, being nearer the former than the latter. This is a

long way from the conventional level of significance of 0-05. The difference

between S and C groupscan thuseasily be attributed to chance.

SUBDIVIDING THE MATERIAL

In order to discover whetherthe presence ofany class of pair might have obscured

a real difference between S and C groups, the material was analysed by age, sex

and degree of personal investigation.

When pairs aged 45 and overare excluded thereis a significant S/C difference.

Thirteen out of twenty-four S pairs underthe age 45fall into the more alike Grades

I to II (b), compared with twenty-five out of twenty-nine C pairs (7° [Yates]

= 5-158, p < 0-05).

The simplest explanation would seem to be that the accumulation among the

older pairs of personality differences due to fortuitous occurrences in adult life

has diluted the effects of early environment. There are, however, somedifficulties

in this interpretation. The association between rating and age is not consistent;

nor was it apparent in any of the tests described in CHAPTERS7 to 9.

It was also found that when females were treated separately from males a signi-

ficant difference in intra-pair resemblance appeared between the S and C groups.
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Nine out of twenty-six female S pairs fall into Grades I or II (a), compared with
seventeen out of twenty-seven C pairs (7? [Yates] = 4-259, p < 0-05). This might
perhaps be accountedfor in a similar way to the age effect noted above. For, since
women are subjected to the vicissitudes of adult life in less variety (though not
perhapsin lesser degree) than are men,theeffects ofearly environmentaldifferences
might show up in them moreclearly.
When pairs in which both twins were not examined personally by the author

were excluded, there wasonly a veryslight shift towards a greater S/C difference
than in the material as a whole.

Analysis by sex also showed that males were less alike than females in both S
and C groups. In the combined material the sex difference was significant. Fifteen
out of twenty-eight males (S and C combined), compared with forty-one out of
fifty-three female pairs, fall into GroupsI to II (b) (y? [Yates] = 4-854, p < 0-05).
This could be accounted for by the greater biological and social variability of the
male; but it is possible there has been a systematic difference in method of rating
the sexes. In some respects the males were a less colourful group than the females
both as regards similarities and differences. This made them

a

little more difficult
to assess. In cases of doubt they would be classed as Grade III rather than II (b).

DIZYGOTIC PAIRS

The DZ twins were not investigated so thoroughly and systematically as the
others [see p. 32]. An attempt was nevertheless made on the basis of all available
information to place all thirty-two pairs in their most likely resemblance grades.
The findings in the groups with different amounts of information are consistent,
and there is no clear difference between those brought up apart and the remainder.
The numberand percentage of DZ pairs in the different resemblance grades was

as follows: Grade I, nil; Grade II (a), three (9-4 per cent.); Grade II (b), six
(18-8 per cent.); Grade III, eight (25-0 per cent.); Grade IV, fifteen (46-9 per
cent.).

No DZpairwas sufficiently alike to be placed in GradeI, into which 20 percent.
of all MZ pairs fell. The degree or kind of resemblance qualifying for inclusion
in this grade may therefore be something peculiar to monozygotic twins. Nearly
half of the DZ pairs are classified as Grade IV, compared with under 10percent.
of all MZ pairs. The grouping in MZ and DZpairs is thus clearly different.
Some of the statements on which these Grade IV ratings are based, such as
“Twins not the least alike in appearance or character’ and ‘Totally different in
nature’, are possibly exaggerated. No doubt some family resemblance would
come out if one went into the matter more thoroughly. If one compared these
DZ twins with pairs of persons taken at random, resemblances would probably
stand out in clearer focus. However, the present ratings must be regarded as
relative, not absolute. Crude though this rating of the DZ twinsis, the findings
support the view that dizygotic pairs tend to be considerably less alike in personality
than monozygotic pairs. This is in accord with the findings of Lange (1931),
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Kranz (1936) and Stumpfi (1936) who studied the personality of criminal twins,

and of Slater (1953) who studied neurotic and psychotic twins. It is also borne

out in some psychological work on twins, such as that by Eysenck and his school

(Eysenck and Prell, 1951; Eysenck, 1956). It was certainly the experience of the

present writer when he studied a group of normal twin schoolchildren (Shields,

1954a). In that study, personality resemblance was rated on a four-point scale.

36 per cent. of MZ twins, but no DZ twins, were regarded as being qualitatively

‘completely concordant’ in personality, while in the least alike grade (‘discordant’)

there were 17 per cent. MZ and 69 per cent. DZ pairs.

SUMMARY

The method used to rate total personality resemblance has been described.

There was some positive association between author’s ratings and personality

resemblance as assessed by the SRQ test. Female pairs tended to be morealike

than males.

The MZ twins brought up apart were on the whole less alike in personality as

assessed by the writer than the MZ twins brought up together; but instances of

the closest resemblance were equally frequent in S and C groupsandthe differences

observed in the whole material can easily be accounted for by chance. However,

statistically significant S/C differences were found in the female pairs and in those

underthe age of 45.

Considering psychological tests and author’s ratings together, it cannot be

convincingly shown that the early environments of the separated monozygotic

twins, unlike though they were, were sufficiently different to make these twins less

alike in personality than the control group. Both S and C twins showedsignificant

resemblance in personality and were more alike than DZ twins.

In conclusion, evidence for the importance of genetical factors in personality

is very strong, while the differential effect of early environment is more difficult to

demonstrate in the setting of the present investigation.
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PRESUMED CAUSES OF PERSONALITY
DIFFERENCES

In spite of the somewhat equivocal findings of CHAPTERS 9 and 10 so far as the
influence of early environment on personality is concerned, it is prima facie
extremely likely that the different environmental experiences of the separated
pairs have had someeffect on their personality. The case histories can throw light
on this in two complementary ways. On the one hand wecan lookat all pairs in
which a specific environmental difference has occurred and see, for instance,
whether those twins who were broughtupas only children differ in any consistent
way from their partners who were brought up with other siblings in the home.
On the other hand we can examinethosepairs that differ most in personality and
see from our knowledge of each case what environmental factors appear mostlikely
to have caused the observed differences. The present chapter employs this second
means of approach, whichis similar to the analysis in CHAPTER 8 of differences in
intelligence. |

THE LESS ALIKE S PAIRS

Weshall deal first with those S pairs that differed most in the author’s rating of
personality resemblance. We shall omit from consideration pairs rated as Grade I
or II (a), where differences were slight in relation to the total picture of resem-
blance. We are left with twenty-six pairs (including S m P 9) in Grades II (b),
Iifor IV. For each of these it was recorded which of a number of causes, physical

TABLE 17. TWENTY-SIX S PAIRS IN GRADESII (b), III AND IV
 

. Presumptive Causes of Personality Differences

 ~T

Number of Pairs in Which Environmental
Factors May Have Caused Twins to Differ

 

 

 

Nature of in Personality
Environmental

Difference |
As Main As Contri-
Cause butary Cause Total

Early physical 2 5 7
Twin relationship 2 7 9
Early home background 12 7 19
Later physical 1 8 9
Later social 4 11 15
Other 2 1 3

— _t
2
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or social, operating early or late, seemed to have brought about the intra-pair

differences in personality. Since we were looking specially for the effects of the

different upbringings, the analysis may be weighted in that direction. Nearly

always more than one cause had to be recorded. Although it was sometimes diffi-

cult to say which was the most important of these causes in an individualcase, an

attempt was nevertheless madeto note this in all but three pairs. The results are

shown in TABLE 17.

While early home background could berelated to personality in the majority of

cases, a great deal ofthe difference observed appeared to be dueto other influences.

It may beofinterest to describe under each headingofthe table some of the ways in

which it seemed that the environmenthad caused personality differences to develop.

Early Physical Factors

Early physical factors were a major cause of personality differences in S m 3

(Grade IV), where epilepsy was without a doubtrelated to Russell’s slowness and

eventual unemployability. In S m 7 the history of a prolonged and difficult birth

in one twin was probably related to the general inferiority of that twin compared

with his partner in ability and energy. Other early physical factors which may

have been important as contributory causes were rheumatic fever [S m 13], con-

genital syphilis [S f 10], deafness [S f 29] and general physical inferiority [S f 14, 18}.

The effect of these conditions on personality was generally indirect, for example,

through their influence on later health and energy.

Twinship

The fact that these twins were brought up apart does not necessarily mean that

their being one of twins and their relationship with their co-twin were never

important influences on the formation of their personalities. The twinshipitselfis

particularly likely to be important in pairs separated relatively late or reunited

early. Thus in S m 2 (brought up next-door) and S f 24 (reunited at 5) the twin

relationship was thought to be a likely reason for their differentiation. It is often

difficult to discriminate between the twin relationship as such and other factors,

such as differences in size or rate of development, which might encourage the

formation of dominant-submissive relationships or other kinds of polarity in

twins. This is discussed later in the chapter in connection with the control twins.

A combination of factors such as birth weight and inter-twin and parent-twin

relationships may be present in S f 11, 12, 13 and 15, while jealousy of the twin’s

circumstances may have been a factor in S m 13 and S 14.

Even in S f 19 early factors such as these, besides later cultural ones, may have contributed

towards the differences. These twins were not separated till the age of 4, by which time

Herta wassaid to be the bigger and more aggressive of the two. Todaysheis still the more

demonstrative and outgoing of the pair.

Twoofthe pairs listed under “Other” in TABLE 17 may be mentionedhere.
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In S f 20, the more anxious, Charlotte, was brought up by a somewhat anxious and

restrictive grandmother. Molly [S f 11], separated at a later age, resented having to live

with her hard-hearted domineering grandmother and is a more worrying, ‘martyred’

personality than her twin.

Although the relationship between anxiety and family background may seem

plausible in these two pairs, there are two other cases with somewhat similar

differences in personality, where the family background was not consistent with

that of S f 20 and S f 11.

In S f 12, where again the separation occurredlate, Sally’s aunt, though kind, did not take

the place of her own mother, and she did not get on well with her uncle. However, this and

later stress seem to have had a toughening effect on Sally; it is her twin sister who, for no

very clear reason, is the more anxious personality.

In Sm 11, it is not clear why Kevin should be more anxious than his twin. In his own

opinion he ‘had things better’, and his story that his bad nerves were due to his having seen

the body of a smallgirl in her coffin does not seem entirely convincing. (The case has been

listed under ‘other’ causes.)

The degree of personality difference does not necessarily match the extent of the

environmental difference.

In S m 1, Kenneth seemedto haveslightly more social poise and to be a warmer person

than Richard who was inclined to be bored and sulky. This difference is in keeping with

Ken’s normal home background and Dick’s upbringing by a chronically mentally ill mother

and a very deaf father. Indeed,it is surprising that the twins were not more different than

they were. It is only because their similarities did not relate to any very striking or easily

described qualities that they were rated as Grade III.

Early background is not necessarily the principal reason for the difference.

In S f 26, difference in early training may have contributed to the way the twins run their

homes—the one being slap-dash, the other house-proud. The differing personalities of their

husbands seem to have been more important causes of their differences in outlook.

In S m 10, one might suppose that a difference in the nature of their foster-mothers, or

William’s more frequent changes of foster-home, may have caused the rather different

attitude of the twins to their past history and their future; but, here again, the personality

ofthe spouses seems to have been more important, the one ambitious, ‘almost hard on people’,

and the driving force behind William, the other a placid Irish country girl.

The examples given so far relate mainly to the psychological aspects of early

environment. Differences in the home background of a physical kind may have

been an influence in S f 18.

Differences in family relationships do not seem to have had much effect in this case;

but it is possible that Christine’s poorer nutrition during her early years could have contri-

buted to her smaller build and greater susceptibility to illness, which in turn seems to be

related to some of the personality differences that were noted.

Differencesin early backgroundofa social kind were ofimportance in somepairs.

In S f 15 the twin who was brought up mostly by her mother, wholiked Londonlife, is

morelively and sophisticated than hersister; and with her husband she managesa hotel in

a south coast resort. Her twin sister is content with a quiet life in the small country town

where she was brought up by her aunt.

In S £3 and S f 16 difference between the foster-parents in occupationalclass

seems to be an initial cause of the divergence of their later school and occupational
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history, and it complicated the relationship between the twins when they met.
The sameis true of S f 29.

Here the twins were brought up in the same village: Gwen was brought up byher aunt,
who regardedherself as socially superior to the father and stepmother who brought up Ada.
She would not let Gwen play with other village children or with her twin after school.
Gwen married the local grocer: Ada married a soldier and moved with him to the industrial
north. He was a slaughterer by trade and turned out to be a heavy drinker. Now,at the
age of 59, Gwensets great store on doing the proper thing. She is more reserved and more
fussy than her twin, whom her family consider likely to make a fool of herself in public.

On a much smaller scale, social factors may have played a part in S m 2.

Although the twins were brought up next-door to one another andtheir respective aunts
were on excellent terms, Bertram’s greater initiative, compared with Christopher’s, may
perhapsberelated to the fact that in their interfamily relationships Bertram’s uncle and aunt
appear to take the lead. It was, for instance, they who sent in the twins’ names, and the
families were interviewed in Bertram’s home.

Physical Health in Later Life

Physical health in later life entered into the presumed causes of difference in
nine cases; but only in S f 23 (IV), where one only of the twins has disseminated
sclerosis, did this appear to be a major cause of a large difference in personality.
Compared with her twin, Trixie was emotional, indecisive and difficult in her
behaviour. In S m 13 (severe emaciation) and in S f 20 (recent hysterectomy)
illness seemed associated with loss of energy. In S f 11, the twin who had had a
hysterectomy complained of recurrent depression. In S f 13, where one twin had
lost weight through anorexia and the other twin was pregnant, there was quite a
large difference in present mood, the former being anxious andthelatter slightly
euphoric. In S m P 9, wherethere is an exceptionally large difference in weight,
there is the possibility that a glandular disturbance in Harry may have contributed
to his greater placidity, though it is certainly notits sole cause.

Social Influences

Three of the four pairs which seem to differ most on accountoflater social
circumstances have already been mentioned [S m 10, S f 26, S f 29]. Personality
of the husband wasalso a major influence in S f 27.

In contrast to her twin sister, Brenda married a very quiet man who,like her, does not
like to go out on account of ‘bad legs’. They live, childlessly, in a small town which she
finds dark and dismal after London. Over the years these influences have at least maintained
if not accentuated the difference between the twins. Even before marriage Brenda was
thought to be less gay than hersister,

In other pairs, too, social influences in adult life which differentiate the twins
seem to arise as a result of choice of occupation or of marital partner, which can in
turn be traced back, at least in part, to earlier differences between them. However,
the effect of the later environment should not be minimized. One of the Grade
IT (a) cases [S m 12] mayserve as an example ofthis.





S PAIRS: CONCLUSION 83

2. That multiple factors from all periodsoflife interact in causing variations in
personality; and

3. That physical factors play an important part in those pairs showing the
largest differences in personality.

IHE CONTROL PAIRS

Presumptive causes of difference between twins brought up together were
analysed in a similar way by examiningin the first place the less alike pairs. The
findings in the nineteen C pairs in Grades II (b) to IV are shown in TABLE 18.

TABLE 18. NINETEEN C PAIRS IN GRADESII(b), III AND IV
 

Presumptive Causes of Personality Differences
 

 

Number of Pairs in Which Environmental
Factors May Have Caused Twins to Differ

 

 

 

Nature of in Personality
Environmental

Difference
As Main As Contri- Total
Cause butory Cause ola

Early physical 4 4 8
Twin relationship 5 11 16
Later physical 1 5 6
Later social 3 10 13
Other 6 2 8  
 

In no fewer than sixteen of these pairs the relationship between the twins was
thought probably to have entered into reasons for the differences in personality.
Just as in the analysis ofthe S pairs it was tempting in the individualcaseto explain
differences in terms of early family background,so in the C pairs there is perhaps
a dangerof falling back on the effects of the twinship itself in the absence in many
pairs of any very tangible reason for the differences. Before pressing the contrast
between TABLEs 17 and 18 the nature and possible effects of this factor should be
discussed.

The Inter-twin Relationship

Galton (1883) was thefirst to attempt the scientific study of the personality of
twins, and among the differences between physically similar twins he noted the
tendency for one to take the lead. Many others have made the sameobservation.
Von Bracken (1936) expands the concept when he speaks of one twin being the
Aussenminister for the pair, the other Innenminister. Leadership may take many
formsandother diversions of role or polar developments may occur, as when oneis
described as the good twin, the other the bad twin, or when one is ‘more for
mother’, the other ‘more for father’. However, the commonest differentiating rela-
tionship which develops between monozygotic twinsis probably that ofdominance-
submissiveness. This shows itself most clearly in the social field in such ways as
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dominant partner. Thus, when asked which of them would like to go first for a
test, it was generally the childhood leader who volunteered or who was pressed
by her partner to go. Moreoverit was the childhood leader who more often than
not sent in the twins’ namesfor the research.

Factors Associated with Leadership in Childhood
It is interesting that differences in behaviour of this kind are not restricted to

situations where the twins are together. Childhood leadership wasalso related to
extraversion score on the SRQ asfollows:

TABLE 19. CHILDHOOD LEADERSHIP AND EXTRAVERSION
 

 

 
 

 

  

Extraversion Score

C Pairs
Leader Twins

|

Leader Total
Eigher

|

Equal

|

Lower ola

Males 5 1 2 8
Females 10 4, 4 18

Total 15 5 6 26
L    
 

It will be seen that twenty-onepairs differed in both leadership and extraversion
and in fifteen of these the childhood leader is the more extraverted now. Omitting
Case S m 12 for which the extraversion score was uncertain, we can apply a ¢ test
to the intra-pair differences. The mean intra-pair difference of 1-58 points in
favour of the leader twin is significantly different from zero at the 0-05 level
(¢ = 2-205, 24 D ofF).

In the writer’s earlier study of twin schoolchildren twenty out of twenty-seven
‘leader’ twins were reported to have been heavier at birth than their co-twins. In
the present C group this was knownto bethe case in thirteen out of twenty pairs.
Whenthe twoseries are combinedthe association between birth weight and leader-
ship is highly significant (y? = 7-681, 1 D of F, p < 0-01). That the differencein
extraversion is not a consequence of greater birth weight (as might have been
expected on the Price hypothesis) rather than of the interpersonal twin relationship,
is suggested in the lack of significant association between birth weight and extra-
version in both S.or C groups. Thedistribution ofpairs giving information onthis
point is given in TABLE 20.

TABLE 20. BIRTH WEIGHT AND EXTRAVERSION
  

Heavier at Birth Heavier at Birth
More Extraverted

|

Less Extraverted

S group 10 13
C group 16 12

Total 26 25 
 





PLATE 4

 
Case Cm 12. John (upper) and Albert, age 50, brought up together and

still working for the same firm. The twins are obviously monozygotic,

but they are very different in facial expression.
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CasE C f 27, age 54 (IV). Ida was the heavier at birth, Daisy weighing only 24 lb. Ida

remainedtaller and stronger in childhood and did better at school. Not surprisingly, she

took the lead; Daisy still defers to her when they are together. For 6 years after marriage

the twins and their husbands shared a home, Daisy doing the cooking for the four of them.

Ida’s husbandis a clerical, Daisy’s a manual worker. Daisy has not gone out to work.

She and her husband regard themselves as ‘home birds’. Her motto in life is ‘what will be,

will be’, but she seemsfairly content. Ida has been 40 years with the same firm wheresheis

now personal secretary to the managing director, accompanying him on business trips to

America. She stresses her sociability, but she impressed the interviewer as being snobbish,

reserved and intolerant. She took for granted the help she had from her twin, who, for

example, used to look after Ida’s invalid son. The twins’ lives had diverged so much that

they had little in common. They differed widely in social attitudes.

The above examples appear to show the dominant twin to be at an advantage.

This may be so in somepairs, especially in those where social dominance and

physical vigour are associated. In otherpairs the advantage so far as social adjust-

mentis concerned can be the other way round. If the twins are inclined to be over-

aggressive or uncontrolled emotionally, the leader is more likely to get into

difficulties and the morerestrained partner to make thebetter adjustment [cf. C f 3,

pp. 131-2, where the more impulsive Jennifer had a stormier history, including

an hysterical breakdown]. The personality test revealed no association between

leadership and neuroticism.

The morealike female control pairs also show a similar consistency. In nearly

all pairs where, for whatever reason, one twin took the lead, the less dominant

twin turned out to be the more timid or anxious in manner. The following descrip-

tions, extracted from thecase histories, relate to the comparison ofthe less dominant

twin with the childhood leader in pairs classified as Grades I or II (a).

C f 1 (girls of 9), needs more encouragement, more feminine; C f 3, less erratic, more

persevering, has not had breakdown; C f 5, more idealistic, more demure; C f 9 (incon-

sistent with the remainder), more outgoing, better off; C f 12, less sophisticated, fonder of

reading, does not go out to work; C f 13, took less responsibility at work, less decisive;

C f 14, no real difference in personality; C f 18, relatively more indecisive and lacking in

confidence; C f 20, made efforts to compete with twin in later childhood, very little per-

sonality difference, married younger brother of twin’s husband, has not moved out to

middle-class suburb; C f 24, cooks for twin and husbandsof them both, eight points lower

extraversion score; C f 25, more methodical, more dependent on husband, more inhibited;

C f 28, did not go out East, remained single, lives with older sister, more conventional.

C PAIRS: CONCLUSION

To generalize about the control pair differences in personality, one can perhaps

say that these can most often be described in termsofsocial inhibition and that

they are generally related to the social relationship which is apt to develop between

monozygotic twins in childhood. In many pairs this polarity accentuates the

significance of early physical differences between the twins, and it leads in some

pairs to differences in later social circumstances which in turn add to the different

impression the twins make on the observer.

Though often a matter of degree, differences sometimes could be of a more

qualitative kind, such as in cases C m 14 (paranoid) or Cf7 (obsessional) described



C PAIRS: CONCLUSION 91

above. Somecases from both S and C groups are worth mentioning in which one
twin seemed more affected or exaggerated in manner, the other twin frequently
being more rigid or conventional. For one reason or another, conceivably as a
defence against anxiety, the former twins appear to have adopted a changed image
of theself.

CasE Sf7. Kathleen, single, uses brown ink, wears long ear-rings, speaks in a refined voice.
Jenny, a married housewife, seems more worried.

CasE S f 11. Dorothy talks of the power of love to overcome any difficulty, is interested
in the Plymouth Brethren. Molly is more practical, worrying, a martyr to circumstances.

CasE Sf 16. Clara from the ‘humble’ homeis a little over-dressed and anxiousto impress.
June is more tense and reserved.

CasE Cf 5. Caroline regards herself as more of an idealist than Pamela, had an ambition
to be a florist and married a gardener, looks more demure, a non-smoker. Pamela has more
anxious drive.

CasE C f 12. Hester is more sophisticated, uses more make-up; like her husband she
enjoys horse racing and a glass of beer.

CAsE C f 23. Jane came to feel she relied too much on her twin, though Felicity never
thought Jane did rely on her. Jane prides herself now on her independence and broader
outlook on life, though objective evidence ofthis is slight.

Case C f 25. Ursula wears more jewellery, feels she is more superficial and has less
perseverance than Margaret, whom she admires for going out to work.

CasE C f 28. Yvonne, after a morestressful life [see CHAPTER 14], ‘gave up worrying
long ago’, is less restrained, likes to go aroundin slacks. Jeannette is more worrying and
conventional.

SUMMARY

The pairs differing most in personality have been analysed and systematically
described according to what appearedto be the mostlikely causes for the differences.
Despite complications and uncertainties in individual cases, the effects of early
family environment showed up in the separated pairs. The control pairs revealed
greater uniformity in the nature of their personality differences; and these could
often with someplausibility be explained in termsofthe social relationship whichis
apt to develop between monozygotic twins growing up together where one twin
takes the lead.

If we are right in thinking that the twin relationship itself is an important
differentiating factor between twins brought up together, this may go some way
towards explaining why moredifference was not found between the S and C groups
in total personality resemblance and whythe controls actually differed more than
the others in extraversion-introversion.
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resemblanceis related to facial expression,it is not entirely independent of physical

features, but it is quite as much a matter of the general flow of speech and a

similarity of thought processes as suggested by odd similarities in content. In

the final determination of zygosity in the present study such considerations were,

of course, excluded.

In CasE C m 8, for instance, immediately after the interview and before the serological

and dermatoglyphic findings were available, it seemed to the writer that the pair would

probably turn out to be monozygotic, partly in view of observations of this kind. Though

often mistaken for one another when younger, they were no longer quite so alike that one

could unhesitatingly exclude dizygosity. Cuthbert had grown a moustache, which contri-

buted to the difference in appearance. On PTCtesting it appeared that Maurice identified

weaker solutions as having a more definite taste than Cuthbert, though not more so than a

few other pairs that are certainly monozygotic on all other criteria. However rapport was

extraordinarily similar. They were both shy, serious, undemonstrative, unforthcoming at

first. They were very interested in the results of the tests and wanted to check up exactly

where they had gone wrong on the Dominoes. They spoke in very similar terms of the

effect on them of being brought up in an institution between the ages of 8 and 15, and they

described their tastes in music (especially Italian Opera) in very similar ways. In spite of

various differences there was a qualitative similarity in personality greater than I had come

across before in dizygotic twins. It transpired that likelihood of dizygosity on the basis of

sex and blood groups was 0-:0362 and their finger-prints were well outside the range of

dizygotic pairs.

Some similarities of voice are frequently observed in dizygotic twins and in

pairs of sibs. These may be in part genetically determined too, but in so far as

they relate to such things as regional or cultural accent the environment must of

course be all important. In the other aspects of personality mentioned in this

chapter, dizygotic twins also are sometimes alike, but the impression is that they

diverge rather more often than monozygotic twins. They sometimesdiffer in such

a variety of characteristics that members of their families or other lay observers are

apt not infrequently to sum up by saying that DZ twins are ‘totally unlike in

nature’ or ‘completely different in their ways’.

The observations made in this chapter should not be taken to imply that mono-

zygotic twinsareall strikingly alike in all the respects mentioned. The ratings of

resemblance, the analysis of causes of differences and, above all, the case histories

give some indication of the relative importance of the resemblance: in some pairs

it is slight. The present chapter has aimed at no more than communicating what

appeared to be the kind of resemblance that seemedtypical or particularly notable.

The classification is admittedly imprecise and no attempt is madeat systematic

objective measurement of such things as mannerisms or thought processes, or to

test the significance of the degree of resemblance reported. It could be objected

that almost any pair of individuals will be alike in some odd way and thatit is all

too easy for twins to pick on such coincidences and to exaggerate others so that the

twin investigatoris easily taken in. The very fact that twins often enjoy elaborating

on their similarities is itself of interest; but, so far as possible, examples of actual

behaviour in the past or observation of behaviour during investigation was sought

to substantiate any loose claims of likeness, even if it was sometimes difficult to
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reach precision in formulating the significance of the likeness. The results of the
personality questionnaire substantiate the fact of resemblance in a more
objective way.

SUMMARY

From the clinical evidence, an attempt has been madetoillustrate the more
important respects in which MZ twins reveal a similarity in personality. These
include various aspects of mannerisms, voice, temperament, sociability, interests,
abilities (including mathematics) and, occasionally, of occupational level. There
seemedto be a similarity in their sexual behaviour. There may be some resemblance
in drinking habits. Thought processes and feelings were sometimes reported as
being much alike. Rapport on interview was often similar, and in somepairs
similarities, for example in the way oftalking, revealed a likeness which seemed
almost peculiar to monozygotic twins. However,it is difficult alwaysto be precise,
and the similarities described must be seen in the context of both similarities and
differences.



In CHAPTER 11 we took the pairs that differed most and tried to see what were the

most likely environmental causes of the differences. In this chapter we examine

specific environmental or developmental differences and see how they are related

to the other findings.

CHapTEr 5 described the varying degrees ofenvironmental separation experienced

by the twins brought up apart. Let usfirst see whether those pairs that were

parted earliest or whose families differed most tended to be less alike than the

others, and similarly whether those twins who had most contact or whose social

backgrounds were most alike tended to show the closest resemblance. We can

compare the subgroups in which weare interested with one another, and with the

separated twins as a whole, in respect of resemblancein total personality (Author’s

Ratings) and in mean intra-pair difference on the intelligence tests and the

extraversion and neuroticism questionnaires.

This has been done in TABLE 21. The total S group has been divided into

three in respect of age at separation. Various subgroups mentioned in CHAPTER

5 are then shown: the eight pairs where the twins were reunited in the same

home some time during childhood; the twelve pairs where the twins had the

least amount of contact, which can be compared with the fourteen pairs where

the twins mostly attended the same school; and two classes of pair in which the

family or social environments might be presumed to have beenless alike than in the

remainder. Detailedstatistical analysis is not warranted. Inspection of the table

should show whether any of the variables have a clear or consistent effect on

intellectual or personality resemblance.

So far as Author’s Ratings are concerned, the resemblance grades are not distri-

buted in any very meaningful way between the various subgroups. There is no

hint of an association between age at separation and extent of resemblance. If

pairs separatedat birth or early infancy may be a trifle less alike than those separated

a little later on, pairs first parted between the ages of two and nine years contradict

the early environmental hypothesis, for this small group shows a scarcity of pairs

closely alike in personality. Twins having least contact as children are on the whole

more alike than those who went to school together. When one or both twins were

adopted, the pairs tended to be just as alike as when both were brought up within

the same extended family. Even the ten pairs that experienced the largest social



TABLE 21. DEGREE OF SEPARATION AND INTRA-PAIR RESEMBLANCE: SOME INTERNAL COMPARISONSFee

Distribution of Personality Resemblance Grades

 

Degree of Separation
(MZ Pairs*)

aeea

All Separated Pairs (44)

Separated at 3 monthsorearlier

 

 

Separated between 6 and 22 months
inclusive

Separated at 2 years or later

 

Reunited during childhood

Twins with least childhood contact

‘Twins mostly at same school

 

Twins not brought up within same
family network

Twins with largest social or cultural
differences in background

  
 

 

Number

Per cent.

Number

Per cent.

Number

Per cent.

Number
Per cent.

Number

Per cent.

Number
Per cent.

Number

Per cent.

Number

Per cent.

Number

Per cent.

 

 
 

33
2
14

6
43
1

10  

ITI (a)

15

22

 

IT (b)

 
 

ITT

29

40   
 

Psychological Tests Mean Intra-pair
Difference in Score

 

 

Total
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|

Rated

5 41 |

12 100

3 23

13 100

2 ll

18 99

0 7

100

) 8

101

2 12

17 100

3 14

21 100

2 14

14 100

1 10

10 100
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* Including Sm P4and SmP 9,

Not
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Numbertested

Mean difference

 

Numbertested
Mean difference
Numbertested
Mean difference
Numbertested
Mean difference

Numbertested
Meandifference

Numbertested
Mean difference
Numbertested
Mean difference

Numbertested
Mean difference
Numbertested
Mean difference  

Extra-

version

43
~~

a°9

 

23
2-4
12
2°8

2°4

3°8

11
2°4
14
3:2

13
2°5

2:7

|

  

Neuro-

ticism

43
3:1

23
2°6
12
4:5

2:2

 

1]
2°5
14
3:2

13
2:5

3:1  

Intelli-
gence
(Com-
bined
Tests)
 

38
9-5

21
9-6
10
9-2

9-0

12
13-6
13
8-1

13
12-0

13-8
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or cultural differences (i.e., those mentioned in CHAPTER 5 where the families

differed notably in culture, occupation or religion) were not muchless alike than

the average S pair.

The more important case histories from this point of view bear this out. On

the one hand, S m P 4, separated at birth andliving, the one in an Anglo-Chinese

environment, the other in a middle-class suburb, were extraordinarily alike in

their history of dull intelligence, behaviour disorder and eventual psychosis;

and S f 9, adopted by different families and remaining in ignorance of their twinship

until they came to be investigated, were nevertheless amazingly alike in their

talkativeness, emotionality, interests in acting and looking after pets and their

part-time occupations as door-to-door canvassers. On the other hand, in spite of

being separated only until the age of 5, Cases S f 15 and S f 24 differed in important

ways, and the three pairs not separated until 7, 8 or 9 years [S f 12, 11 and 29]

were graded as II (b), III and ITI respectively.

Looking next at the Self-Rating Questionnaires weagain find that twins separated

earliest and those with the least mutual contact are quite as alike in extraversion as

any other group. Those differing most are the twins that were reunited and those

that went to school together. This finding is consistent with the suggestion, based

on observations of the control-twin differences, that contact between the twins can

encouragedifferentiation in certain traits of an extraverted kind [see CHAPTER 11].

The neuroticism differences are not very informative, but tend on the whole to run

in the same direction as those in extraversion.

Unlike the various measures of personality resemblance, the mean intra-pair

differences in combinedintelligence test score do vary consistently in the direction

expected on the early environmental hypothesis. The greatest difference in

intelligence was seen in the pairs with the greatest difference in social background

and those having the least contact in childhood, while the smallest difference was

observed in the pairs that were reunited during childhood. Even the small differ-

ences between the three age-at-separation groups run in the expected direction.

Conclusion

There was somesign of association between degree of environmental similarity

in childhood and within-pair difference in intelligence; but early age at separation

and lack of contact between the twins did not make for greater differences in

personality. Indeed the internal comparisons offer some support to the view

that the proximity of monozygotic twins can encourage differences in extraversion.

EFFECTS OF SPECIFIC SOCIAL ENVIRONMENTAL

DIFFERENCES IN CHILDHOOD

In relating such factors as age at separation to difference in personality and

intelligence we have been making between-pair comparisons. Many of the

environmental factors in which we are interested can be more readily analysed by

means of within-pair comparisons. For instance, we can take pairs in which one
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only of the twins was brought up as an only child, and examine the findings to
discover whetherthe only child tended to be moreorless intelligent, better orless
well adjusted, than his twin brought up along with othersibs.

Mental Health Ratings

From the life histories of the twins brought up apart, it was difficult in every
case to say with confidence which twin had enjoyed the better psychiatric health.
Nevertheless in the interests of the analysis of the material an attempt was made
to do so in all except two of the pairs where personality resemblance ratings were
made. (S m5 and S m 15 were tooalike for a decision to be reached.) In sixteen
pairs there was not muchdifficulty in deciding,andit is hoped thaterrors in assessing
the remainder have not been too frequent to render the attempt useless. Social
adjustment and freedom from neurotic traits were taken into account in making
the mentalhealth ratings. Intelligence test scores were not considered specifically,
but relatively large differences in intelligence probably entered into the rating to
some extent [TABLE 22; see also TaBLE 33 for control group Mental Health
Ratings].

TABLE 22. RELATIONSHIP OF MENTAL HEALTH RATINGS TO
DIFFERENCES ON THE OTHER TESTS
 

S Group: Twin with Poorer Mental Health Rating (n = 39*)
(definitely poorer MHR in brackets, n = 16)

 

 

 

Higher | Equal | Lower | Not Tested

Intelligence score 12 1 25 | 1
(3) (13)

Extraversion score 13 6 19 | 1
(5) (2) (9)

Neuroticism score 20 3 15 1
(12) (4)     
 

* 2 pairs had equal MHR; 3 pairs not rated (booklets only).

We can now examine those specific environmental differences which occurred
relatively frequently in the material with a view to discovering whether a twin,
subjected to a particular influence when his co-twin wasnot, tended to be (1) more
intelligent, (2) more extraverted, (3) more neurotic according to the SRQ or
(4) to have a poorer mental health rating than his co-twin.

Separation from Mother

In twenty-six pairs one twin remained with his own mother, the other being
taken at some time during infancy or early childhood by a foster or adoptive
parent, whether within the same family network or not. Whatever similarities or
differences there may have been between the homes in which these twins were
brought up, those remaining with their mother might be expected, on balance, to

8
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have had a better opportunity in their earliest years of forming a secure mother-

child relationship in a normal family setting. The hypothesis that the twins

remaining with mother would enjoy better mental health or have a lower neuro-

ticism score than their partnersis not borne out, however, by the findings. Various

reasons why this should be so emerge from what follows.

23. TWIN BROUGHT UP BY OWN MOTHER, COMPARED

 

 

 

 

 

   

 

 

     

TABLE
WITH CO-TWIN BROUGHT UP ELSEWHERE

Higher | Equal Lower

|

Not Tested

Intelligence score 13 - 11 2

Extraversion score 14 4 8 —

Neuroticism score 17 2 7 -

Poorer Equal Better Not Rated

Mental Health Rating 13 | 1 10 2

 

-fed while the other was bottle-fed
The eight pairs where one twin was breast

-feeding andtest results or ratings.
did not suggest any association between breast

Age of Mother-figure

In twenty pairs there was a difference of 10 years or more in the ages of the

‘mothers’? who looked after the twins. These are eleven pairs where a grand-

mother took one twin and nine in which one twin was taken by an elderly aunt or

foster-parent. There was no tendency for the twin with the older parents to be

moreintelligent or to be more neurotic; but the twin who had the younger parents

was inclined to be more extraverted, which seems plausible. Taking the seventeen

pairs that differ in both extraversion and age of mother, the ratio observed, 3:14,

is statistically significant at the 0-05 level; 7? (Yates) = 5-882. The twin with the

younger mother had a mean extraversion score of 11-800, the twin with the older

mother-figure a score of 10-075. The intra-pair difference of 1-725 points was

significantly different from zero according to the ¢ test (¢ = 2:35, D. of F. 19,

p < 0-05).

TABLE 24. TWIN BROUGHT UP BY MOTHER-FIGURE AT LEAST

10 YEARS OLDER THAN THAT OF HIS CO-TWIN

 

 

 

 

 

 

   

 
 

 

 

| |

Higher Equal Lower

|

Not Tested

Intelligence score 10 - 10 _

Extraversion score 3 3 14 -

Neuroticism score 8 - 12 -

Poorer Equal Better Not Rated

Mental Health Rating 11 1 8 -

1 __   
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Only Child
For present purposes we have counted as an only child any subject who, after

separation from his twin, was brought up in a homewith no other sibling within
10 years of his age. There were twenty-seven pairs where one twin was brought
up in such circumstances, while the other member of the pair was brought up
along with at least one sib or foster-sib. There was no significant tendency for the
only child to be moreintelligent, as might have been expected ifthe generally found
negative association between family size and intelligence were largely due to the
greater amount of stimulation which only children receive from adults. More
marked, however, is the tendency in this material for the only child to be theless
extraverted and less neurotic.

TABLE 25. TWIN BROUGHTUPAS ONLY CHILD, CO-TWIN WITH OTHER

 

 
 

   
 
 

 

  

SIBLINGS

Eigher Equal Lower

|

Not Tested

Intelligence score 14 _ 11 2
Extraversion score 8 3 15 1
Neuroticism score 7 2 17 1

Poorer Equal Better Not Rated

Mental Health Rating 9 1 15 2   
Size of Sibship

In eight of the pairs analysed in the above paragraph there was a difference of
between four and nine in size of sibship. In two further pairs there was a difference
of the same magnitude, though neither child was the only one in the family.
Though the environmental difference must have been very marked in these ten
pairs, the tendencies observed above show up muchlessclearly.

TABLE 26. SIBSHIP MUCH SMALLER THAN THAT IN WHICH CO-TWIN
WAS BROUGHT UP (DIFFERENCE BETWEEN FOUR AND NINEIN SIBSHIP

 
 

 

 
 

 

  

 
 

 

 
      

 

SIZE)

Higher Equal Lower

|

Not Tested

Intelligence score 5 _ 5 -
Extraversion score 3 2 5 -
Neuroticism score 3 1 6 -

Poorer Equal Better

|

Not Rated

Mental Health Rating 4 - 6 _
ee Seee

_Step-parent in the Home

In six pairs [S m 3, 9, 14; Sf 5, 18, 29] one only of the twins was brought
up with a stepmother or stepfather. In four of these cases difficulties in the
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twin-step-parent relationship were reported, but the effects do not show up on

statistical analysis.

No Father-figure in the Home

No differences emerge from the analysis of this factor.

TABLE 27. TWIN BROUGHT UP WITH NO FATHER-FIGURE, CO-TWIN

HAVING A ‘FATHER’ IN THE HOME
 

 

 

 

 

 
  

! Higher Equal Lower

Intelligence score | 4 - 4

Extraversion score : 4 - 4

Neuroticism score | 5 - 3

Poorer Equal Better

Mental Health Rating | 2 | 1 5

L |
 

Urban-rural Difference

In eleven pairs one twin was brought up in a town, while the other was brought

up for part of his childhood in the country or in a much smaller town. Once

again the differences are very small. The town-bred twin may have done better

on theintelligence tests, but he tended to fare less well according to neuroticism

score and Mental Health Rating.

TABLE 28. TWIN BROUGHT UP IN COUNTRY;

CO-TWIN IN TOWN
 

 

 

 

 

Higher Equal Lower

Intelligence score 4 - 7

Extraversion score 4 | 3 4

Neuroticism score 3 - 8

Poorer Equal Better

Mental Health Rating 4 - 7   
 

Social Class

When the occupations of the fathers were classified according to the Registrar

General’s classification of Social Class, twenty pairs showed differences. The

twin brought up in the lower class was significantly more often the more neurotic

memberof the pair on the SRQ.

The probability of getting the ratio 15:2 by chance is less than 0:01; 1? (Yates)

— 8-471, 1 D. of F. The mean neuroticism score of the nineteen twins from the

lower social class was 12:342, that of their twins from a highersocial class being

10-237. The mean intra-pair difference of 2:1 points differs significantly from

zero (t = 2:97, D. of F. 18, p < 0-01).
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TABLE 29. TWIN BROUGHT UP IN LOWER SOCIAL CLASS
 

 

  

 
 

 

  

 

    

 
 

 

“Higher "Equal Lower Not Tested

Intelligence score 7 1 10 2
Extraversion score 10 2 7 ]
Neuroticism score 15 2 2 1

Poorer Equal Better Not Rated

Mental Health Rating 11 - 7 2  
 

It will be shown in anothersection [p. 120] that there is also a generalassociation,
present in both S and C groups, between social class and neuroticism. Since the
association is so marked in the above intra-pair comparison of MZ twins brought
up apart, it is likely to be environmental in origin.
The findings as regards Mental Health Rating go in the samedirection. If only

those pairs are counted who showeda distinct difference in mental health, we find
that, in seven out of eight pairs differing in social class of parents, the twin from the
lower class was the less well adjusted. There waslittle or no tendencyfor the twin
from the lower class to do less well on the intelligence tests or to differ in
extraversion.

Psychiatric Abnormality in Parent

Next let us examine someofthe factors that might have a harmful psychogenic
effect on a child. First, let us take the presence in the homeof one twin only of a
parent with psychiatric abnormality. There are twelve cases where something of
the kind may have happened. Thefourclearest cases are: Sm 1, mother ofRichard
chronically anxious, unable to go out; S f 13, mother of Olga, brutally aggressive—
also psychopathy amongthe sibs; S f 19, father of Herta, manic-depressive with
unstable personality; S f 21, mother of Nancy, psychosis (? presenile) first mani-
festing itself in personality disorder. Only in S f 19, and toa lesser extent in S m1,
does the case history suggest a connection between abnormality in the parent and
greater abnormality in the twin. In S f 13 Olga adjustedrelatively well to the home
situation, while Viola had an understandable fear of being returned to her mother.

f In other pairs the mentalillness of the parent did not occur during the childhood
‘{of the twins. Theoretically, the previous personalities of these parents might in
some way have been unsatisfactory. Nevertheless in S m 5 the uncle made an
apparently good recovery from a psychosis before Fred was born. In S f 5 the
father’s breakdown occurred only after Megan had left home; however, he
seems to have passed on his obsessional personality to both twins. The father in
Case S f 12 also did not break down until later life, and it would be far-fetched to
attribute Pauline’s greater anxiety to the influence of his pre-psychotic personality.
The same applies to S f 25.
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Norah’s adoptive father [S f 10] had psychopathictraits, but the mother apparently

protected her from any influence they might have had on her; and it seems that

the adoptive motherof the other twin was a difficult woman. The mother of Edith

[S f 14] was moody and changeable; she moved house twenty-seven times in

Edith’s early years. This doubtless contributed towards Edith’s difficulties.

The same is true of the nagging stepmother of Alfred in Case S m P 9, though we

may not beentirely justified in calling her psychiatrically abnormal. In S m 13 the

twin brought up in the homeoftheill-tempered and occupationally unstable father

did less well socially.

TABLE 30. TWIN WITH GREATER PSYCHIATRIC ABNORMALITY

 

  
 
 

 

 

 
  

 

 

 

IN PARENTS

Higher ! Equal Lower

Intelligence score ! 5 | 7

Extraversion score 8 1 3

Neuroticism score 8 1 3

Poorer | Equal Better

Mental Health Rating | 7 | 1 4  
 

Over the group as a whole there was only a slight tendency for the twin with the

psychiatrically unstable parent to be handicapped compared with his co-twin.

Psychologically Poorer Environment

The presence of minor personality abnormality in the parents, quarrels between

the parents, bad relationships between parent and child and similar factors which

might be harmful for healthy developmentof the personality are difficult to assess

objectively and are often related to one another. Rather than analyse each

separately, it seemed more appropriate to select all pairs where factors such as

these were present in only one memberofa pair, or present to a greater degree.

There were twenty-two such pairs (including many of those analysed in the

previous section), of which the following may serve as further examples:

CasE S m 14. Hubert’s stepfather drank, and there were frequent quarrels, witnessed by

Hubert, between him and the mother.

Casz § m 15. In Ron’s homethere was less quarrelling and discipline was better than

in Ben’s.

Case S f 5. Megan was looked after by a housekeeper, then by foster-parents before

father remarried when she was 20 months and took her home. The stepmotheris sensitive

and reserved, and she suppresses information about her being a stepmother. Megan had a

more restricted adolescence than Polly. Also she had to leave elementary school at 14,

while Polly went on to central schooltill 16.

Case S f 12. Notseparated till 7, Sally was unhappy in her new home, and her uncie

did not like her.

Case S £16. Clara’s mother used to nag and ‘would not let her grow up’.

Case S f 17. Jacqueline’s uncle was a rigid worrier, her aunt liable to attacks of migraine.

Jacquelinefelt restricted in her home, while Beryl felt more at ease with her adoptive mother.
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It is worth noting that the home into which the twins were born and in which
one of them remained was generally poorer than the homein whichthe other twin
was brought up. In seventeen of the twenty-two pairs analysed here oneofthe
twins was brought upin his original home (fourteen by mother, three by father
and stepmother) andin all but four cases this was the homethat was consideredto
be the poorer psychologically.
Once again we see, as one would expect, that the twin in the poorer home tended

to do less well. This shows up onintelligence score as well as in Mental Health
Rating and neuroticism. There is also a slight tendency for the twin from the
poorer hometo be the more extraverted.

TABLE 31. TWIN FROM PSYCHOLOGICALLY POORER HOME
 

 

 

 

 

 

 
 

 

Higher Equal Lower

Intelligence score 7 - | 15
Extraversion score 12 4 6
Neuroticism score 13 2 7

Poorer Equal Better

Mental Health Rating 15 1 6   
 

The difference in Mental Health Ratingis the greatest so far noted but does not
quite reach statistical significance. (On exacttest, p = 0:0669.) The association
between kind ofhome and Mental Health Ratingstill holdsifonly pairs with a more
marked difference in rating are counted. There are ten such pairs in the group
and in eight of them the twin with the poorer rating came from the poorer home.
The chapters on the presumed causes of the differences and on psychiatric

illnessesillustrate some ofthe relationships existing between homebackground and
personality. ‘Two furthertypicalifunspectacular examples may be mentionedhere.

Case S f 9. Lilian’s adoptive parents were older, stricter and less sympathetic than
Madeline’s. Almost the only personality difference between the twins that could beelicited
relates to Lilian’s schooldays when she remembers being frightened of everyone and at times
would sit and cry for hours in class.

CasE S f 17. Jacqueline, who had the more anxiety-provoking childhood [see above],
bit her nails as a child while Beryl did not. As an adult she is the more anxious of the two
and (like her adoptive father) a little obsessional.

Though a numberof associations, like the above, between environment and
behaviour can be pointed out, the reader may well be more impressed by the
similarities between the twins in personality development despite the differences
in family environment.

Independent Assessment of the Environments

It could be objected that an estimate by the writer of the likely effect of a given
difference in environmental history might easily be influenced by hisknowledge
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of the outcome of the separation in terms of personality and neurotic traits. In

order to obtain an independent assessment of what consequences for personality

one would expect from a given separation history, summaries of the forty-one

personally investigated S cases were prepared, giving details of the separation of

the twins, the age, occupation and personality of parents or foster-parents, and the

amount of contact between the twins. Important physical illnesses were noted

(except that possibly psychosomatic diseases were excluded), and later environ-

mental differences in occupation, marital status, size of family, etc., were also

mentioned. No direct indication was given of neurotic traits or personality

resemblance. On the basis of these histories, three colleagues were asked to say

how they would expect each pair to differ, other things being equal. In particular,

they were asked to say which twin was likely to enjoy the better mental health. A

consultant in child psychiatry assessed the histories of twenty-three pairs. The

remainder were divided between another psychiatrist and a psychiatric social

worker who assessed nine pairs each. In a few pairs no decision could be

reached.

As explained in CHAPTER 9, personality could not easily be rated by outsiders.

The independent assessments of the environmental histories have therefore been

compared with the author’s Mental Health Ratings and with the test results.

TABLE 32. TWIN WITH POORER EXPECTED ADJUSTMENT

(INDEPENDENT ASSESSMENT OF HISTORIES)
 

 
 

 

  

, Equal Score or -

Higher Lower Uncertain Assessment

Intelligence score 20 | 17 | 4
Extraversion score 13 | 19 | 9

Neuroticism score 19 16 6

Poorer | Better | Uncertain

Mental Health Rating | 24 14 3  
 
 

The comparison with the Mental Health Rating is the one of most interest.

Though the findings could easily be accounted for by chance, they are in the

expected direction and show a closer relation than that between the environ-

mental assessment and any of the other variables. The ratings by outsiders

accord more closely with introversion than with neuroticism as measured by

the SRQ.

It can also be noted that in sixteen out of twenty-two cases where the writer

thought there was a difference between the homes of the twins in poorness of

psychological environment, the ratings of the total histories by outsiders and the

opinion of the writer agree as to expected outcome.

No conclusions could be drawn from these findings considered in isolation.

They are, however, consistent with some of the observations above which relate

environmental factors and mental health.
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In interpreting the differences observed so far it should be stressed that most
of the factors we have analysed are closely related to one another. This is because
the circumstances of the separation of the twins werealike in manyof the pairs.
Thus, the twin who remained with mother tended to have the younger mother
figure, since the other twin was usually taken by a grandmotheror elderly aunt.

his partner as an only child. Similarly, the twins differing from their partners in
presence of father, town environment and lower socialclass were more likely than
not twins that had been kept by the mother. The mother’s hometended to be the
poorer psychologically [p. 109]. There was also a tendency for the mother to keep
the lighter-born and more delicate twin [p. 113].
As a case example we may mention S f 14.
Edith was brought up in the home of her own parents. The father was a tailor’s cutter(class III). There were six other sibs in the home and the mother favoured the youngerbrother. Edith resented comparison with her physically stronger twin, Millicent, who wasbrought up nearbyas an only child by her grandparents (grandfather, mastertailor, class IT)and aunts who wereclerical Civil Servants. Unlike Millicent, Edith had neurotic symptomsas a child and young adult, but in personality she wasa little livelier than Millicent who 1Ssingle, works as a Civil Servant andstil] lives with her aunt. On the Self-Rating Question-naire, what little difference there is shows Edith to be the more extraverted and moreneurotic of the pair.

Conclusion

From an analysis of family structure, social background and a numberofother
factors of possible importance psychologically, intelligence seems to be singularly

_little affected by the various differences in environment. Neuroticism and Mental
Health Ratings usually agree in the direction of any observed difference. The
pattern that most commonly emerges is for the twin remaining with the mother
and other sibs to be the more extraverted of the pair, but to be more neurotic
than the twin brought up as an only child, by older parents and in rather better
social circumstances. While it is difficult to disentangle all the variables, we
may note that the largest differences occurred in the pairs that differed in age of
parent(the twin with youngerparents being more extraverted, p < 0-05), in socio-
economic class (the twin from the lowerclass being more neurotic, p < 0-01) and,
less significant statistically, in poorness of psychological environment (the twin
from the poorer home having the worse Mental Health Rating). This last finding
was given only slight support when the environments were rated by colleagues in
ignorance of the personality or psychiatric history of the twins.

DEVELOPMENTAL AND OTHER FACTORS
In this section we examine the effect of differences in which we can consider

the control as well as the separated twins. Mental Health Ratings were therefore
made for the control group. Their relation to differences in the other tests was as
follows:
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TABLE 33. RELATIONSHIP OF MENTAL HEALTH RATINGS TO

DIFFERENCES ON THE OTHER TESTS

C Group: Twin with Poorer Mental Health Rating (2 = 37*)
 

 

 

 

Higher Equal Lower

|

Not Tested

Intelligence score 16 - | 15 6

Extraversion score 14 | 6 | 17 -

Neuroticism score 23 | 4 | 9 1

 

* 5 pairs with equal MHR,2 pairs not rated (booklets only).

Comparing this with the corresponding table for the S group [TABLE 22] there

is no association with intelligence and agreement with neuroticism 1s closer. In

the combined material the twin with the poorer MHR hadthe higher neuroticism

score in forty-three pairs, the lower neuroticism score in twenty-four (v” [Yates]

= 4-821, p < 0:05).

Differences between twins were noted in the following: birth order, birth

weight, birth difficulty, rate of early development, size in childhood, childhood

health, school achievement,leadership in childhood (control twins), present height,

present weight, age at menarche, age at marriage, adult economic status, adult

health and which twin volunteeredfirst to take part in the investigation. Differences

occurring in each of these variables were related to differences occurring in others

and, particularly, to differences in intelligence, extraversion, neuroticism and

Mental Health Rating.

A rigorous statistical analysis of the data could not be carried out since the

amountof information available differed greatly both as between pairs and between

variables. What was done was to take most variables two by two, omitting cases

which did notgive information as to differences in both factors. S and C groups

were examined separately and, if they behaved consistently, then combinedto give

agreement-disagreement ratios for the hypotheses under investigation. 7? was

applied to test whether theratio differed significantly from 50:50.

For example, information as to a difference between the twins in birth weight

was available in twenty-seven S pairs (onepair stated to have weighed the same,

no information in sixteen pairs) and in thirty-four C pairs (three weighed the same,

seven not known). Information as to difference in present height was available in

thirty-seven S pairs (six the same, one uncertain) and in thirty-six C pairs (eight

the same). Examining the hypothesis that the heavier twin at birth will tend to be

the taller now, there was information as to difference in both variables in twenty-two

S pairs. In seventeen ofthese the heavier born was the taller now,in five the heavier

born was the shorter. There was a similar tendency in the twenty-nine C pairs

giving information on this point, in twenty-one pairs the heavier born being the

taller, in eight the shorter. The combined ratio was 38:13. With Yates’ correction,

v? of 11-296 with one degree of freedom was significant beyond the 0-01 level.

Associations between birth weight, size in childhood and present height were

all highly significant, the ratios for ‘heavier birth weight, bigger child’ being 36:5,
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and for ‘bigger child, taller now’ 34:5. Association between these variables and
present weight was notsignificant.

Birth Weight

Birth weight was not associated with test score differences, except that in the
S group the heavier born tended to be theless neurotic (17:7, p almost = 0-05).
There was no suchtendencyin the C group. Inthe S groupthe heavier born tended
to be the twin who wastaken bya relative, while the mother kept the lighter (14: 5,
bordering on significance at the 0-05 level). However, birth weight was not
associated with differences in social class or psychological environment in the S
group. Birth weight and physical size were associated with childhood leadership
in the C group, and this in turn was associated with extraversion. This has been
discussed in CHAPTER 11 [p. 85].

Height

Differences in present height were not associated with psychological test differ-
ences in any general way. But it is odd that the taller twin should have been the
more intelligent in the S group (22:11) but not in the C group (11: 18)—difference
between S and

C

groupsignificant at 0-05 level. This was not accounted for by
social class differences within the S group. There was no marked tendency in the
present material for the twin brought up in a highersocial class to be thetaller or
heavier at the time of the investigation.

The Heavier Twin

The heavier twin at time of investigation tended to be the more extraverted
(45:25, p < 0-05); this could be regarded as in keeping with views associating
body build and extraversion. Moredifficult to explain are associations bordering
on significance, and present equally in S and C groups, between heavier weight
and lower intelligence score (38:22) and between heavier weight and better
Mental Health Rating (45:28).

Birth Difficulty

Twin birthsare liable to be difficult. Some authorities (e.g. Rosanoff et ai., 1941)
consider that differences between monozygotic twins are often due to the birth
injury of one of them. Information indicating that one twin was more endangered
at birth than his partner was available in only sixteen pairs, five S and eleven C.
For example, in S m 7 the mother wastaken to hospital after the birth of the first
twin and the second twin, when born, was ‘black and blue’ and almost given up for
dead. No general tendency could be shownfor the twin who had the moredifficult
birth to beless intelligent, more neurotic or less well adjusted than his partner.
He was more introverted in nine out of thirteen pairs that differed in extraversion-
introversion. He wasthe heavier at birth in only two out of twelvecases, but this
difference may be dueto difficulty in distinguishing between low birth weight and
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birth difficulty. An association between the two is well established, for instance in

premature babies. There was no association detected between birth difficulty and

birth order, though other studies show that when oneof twinsis still-born it 1s

more likely to be the second than the first born.

The evidence of the present investigation, such as it is, does not support the

view that the birth itself is often of critical importance as a cause of intra-pair

differences. A prospective study, based on carefully recorded data from maternal

hospitals, would be ofinterest.

Rate of Early Development

Though differences were inquired about systematically,little information could

be obtained on this point from the separated twins and not much more from the

controls, so that a detailed analysis is not warranted. According to what information

we have, the twin who was reported as being the more advanced in passing the

milestones of development was likely to be the heavier at birth, the bigger child

and the leader of the pair later on.

School Achievement

Such differences, generally small, were reported in twenty-one S and thirty-two

C pairs. The two groups are not quite comparable since the former includes pairs

where one twin had greater educational opportunity. Eight of the S pairs differing

in school record also differed in social class of parent, the twin from the poorer

home having the poorer educational achievement in seven of them. The control

pair differences relate to such points as these: ‘one twin in higher class than the

other for one year’, ‘one twin usually a little higher up the class’, or ‘one twin did a

little better in the eleven-plus examination’. When we compare ‘better at school’

with ‘higher intelligence score now’ the association is much closer in the S group

(19:2) than in the C group (18:13) where random elements probably entered into

the scholastic and test differences to a greater extent. Thisis in line with our other

findings which relate intelligence to interfamily differences.

There was no detectable association within pairs between school achievement

and extraversion or neuroticism or birth weight, but there was a slight tendency

in both groups for the twin who did less well at school to have the lower Mental

Health Rating (30:19 in total material). It seems reasonable to regard the twin

who makes less use of his innate intelligence as being less well adjusted.

Childhood Health

Twenty-five S and twenty-nine C pairs were known todiffer. The differences,

particularly in the C group, were sometimes marginal. Plotting the twin who

was thought to have enjoyed the better childhood health against differences in

birth weight, size in childhood, present height, school achievement and the intra-

pair differences on the psychological tests, nothing of interest emerged. The twin

with the better health tended to be the leader in the C group (16:7) and to come

from a socio-economically better home in the S group (8:3), but neither of these
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mature adult twins. Tanner (1955) did not know of any reports associating later

intelligence and age at puberty in this way, though postmenarchealgirls tend to

be more intelligent than premenarcheal girls of the same age. If there are non-

genetical factors which retard both sexual maturation and growth of the brain,

there is no evidence that they also retard physical growth too, since there was no

sign of a general association within twin pairs between differences in menarcheal

age and present height and weight.

There is also an association with birth order. For the hypothesis, ‘menstruated

earlier, first born’, agreement: disagreement ratios were S, 9:4, and C, 16:5. The

combinedratio 25:9 was almost significant at the 0-01 level (y? [Yates] = 6-618).

The degree of association between first born and higher intelligence is much

less than this, namely 26:17. There is no obvious explanation for the relationship

between birth order and menstruation. There may of course be some factor

operating here which we do not yet understand, such as, for example, an endo-

crinological difference influencing perhapsbirth order, sexual maturationand (? less

directly) intelligence, or the finding might be due to chance despitethe large x’.

There was no association between age at menstruation and birth weight. There

is no observable tendency in the S group for the twin from the higher socio-

economical background to reach puberty earlier. In the C group there is a slight

tendency for the leader to be the more developed physiologically (10:4).

Socio-economic Status

Present differences in socio-economic status could most easily be assessed by

taking into account the information we had on occupation and income. Thirty-

three S and twenty-nine C pairs were thought to differ in this respect if only to a

modest extent. In these sixty-two pairs the better off twin did notdiffer from his or

her co-twin to a marked degree so far as intelligence, SRQ score or Mental Health

Rating were concerned. Thelargest associations occurred in the S group, where

the better off was moreintelligent (21:10) and less neurotic (also 21:10; but the

C pairs did not show the same tendency or show it to the same degree). Perhaps

early environmental differences between the S twins accountfor this. The S twin

from the socio-economically poorer home was usually less well-off as an adult

(9:4); and the same was so for the twin from the ‘psychologically’ poorer home

(11:6). In the C group the‘leader’ was usually the better off (12:5).

Married First

Amongpairs where both twins were married, there was no tendency for the twin

who married first to differ from his or her co-twin in the tests. The childhood

leader was the first to marry in ten out of seventeen pairs. Social class, marriage

and fertility are also discussed in CHAPTER 14.

Contact Since Childhood

The fourteen S and eight C pairs in which the twins had least contact since

childhood were examined to see whether they tendedto be anyless alike than the
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OF THE TWINS

MARRIAGE AND FERTILITY

There was no detectable difference in the marriage rate for S or C twins. Out of

forty adult pairs in each group,there were four S and three C pairs where one twin

was married andthe other twin single. In three S pairs but in no C pairs both twins

were single. In the remaining pairs both twins were married.

Among pairs where both twins were married, intra-pair differences in age at

marriage varied only slightly from group to group, but in the expected directions.

Thus mean difference in age at marriage was 4-0 years for the S twins(or 3-0 if the

two pairs, S m 14 and S f 25, showing extreme differences of 24 and 14 years

respectively, are omitted), but only 2-6 years for the C twins. In the DZ groupthe

mean difference was 3-4 years.

Similarly there was a slight but non-significant tendency for the C twins to

resemble one another more closely in size of family than the S twins; but the

S twins were more alike in this respect than the DZ twins. Intra-class correlation

coefficients for number of live-born children (adult pairs) were: forty C pairs,

r= +0-55; forty S pairs,r = +0-36; twenty-five DZ pairs, r = +0-21. Families

were, of course, not all complete, but degree of incompleteness was similar in each

group.

So far as they go, these findings could be regarded as showing an influence on

age at marriage andfertility of both genetic constitution and early upbringing.

Analysing the intra-pair differences of the monozygotic pairs, 1t seemed largely a

matter of chance which twin had married first and, as reported on p. 116, the

first to marry did not differ systematically from his or her co-twin on thetests.

Nor could difference in number of children be linked up with any of the other

variables. In the individual case, the inability of one twin or her spouse to have

children could be a source ofunhappiness. There was, however, no tendencyfor one

of a pair of twins to be sterile (freemartin effect), as some ofthe subjects had feared.

It is sometimes supposed that the decision to marryis a particularly hard one for

twins on account of the intimacy of their relationship with one another and the

feelings of loss experienced by the twin who does not marry first. While this may

sometimes happen*, it is not the usual experience for twins to react in this way—

* CasE C m 12 [see p. 87] could possibly be interpreted in this way, and in C m 14 [p. 88]

one twin claimed he married because the other twin did. There is also an instance [C m 7] where one

girl was courted for a while by one twin, but rejected him because he could not make up his mind,

and later on married his twin brother. A pair in which the close relationship between female twins

made marital adjustment difficult is referred to in the chapter on psychiatric illness [p. 132].
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There were some S pairs where differences in home background had an under-
standable effect on, amongothertraits, the relationship of the twinsto each other.
They are balanced, so far as numbers are concerned, by other pairs where, despite
fairly large early social differences, the twins were muchalike in outlook and became
very fond of each other.

In the formerclass the following can be mentioned:

CASE Sm 11. The twin whose homewasofbetter standard regards himself as more a man
of the world than his (actually more intelligent and less neurotic) brother. |

CasE S f 3. The twin from the more prosperous homefeels guilty at having had a better
chancein life, and some of her attempts to advise her sister are resented.

Cases S f 14, 23, 18. In these pairs the twin brought up in the lower social class feels
inferior to or jealous of her sister or has thwarted social ambitions.

CasE Sf16. The twin from the better-off homefeels relatively cool towards her ‘humbler’
Sister.

CasE S f 29. Childhood differences were increased by a large social difference between
the twins’ husbands. The poorer twin senses the disapprovalof hersister’s relatives when
she visits.

Onthe other hand, in Casgs S m 6 and 14 and S f 12, 17, 19 and 25 the twins
developeda close feeling for one another, although brought up in homes differing in
occupational class. Differences in social background could show up in ways other
than the mutualrelationship of the twins. It was sometimes the case that the twin
from the higher social class seemed to be the morereserved of the pair.

Similar comments could be made regarding the control pairs so far as adult
differences in social class are concerned.

Summary

As a group the C twins belongedto a slightly higher social class than the S twins.
SRQ neuroticism score increased inversely with social class ofparent,i.e., the higher
the social class of the subject the less neurotic, according to the test. Someeffects
of intra-pair differences in social class on the personal relationship between the
twins have been described.

SMOKING HABITS

In a communication to Nature in 1958 concerned with the controversy over
smoking and lung cancer, Sir Ronald Fisher used provisional data from the present
investigation and from twins collected in Germany by Professor von Verschuer.
A detailed analysis ofthe German data from Tiibingen, Berlin and Frankfurt-am-

Main has recently been made by Todd and Mason (1959). There werefifty-two
MZ andthirty-two DZ pairs. Using several different definitions of a smoker,
concordance was found more frequently in monozygotic than in dizygotic twins.
Proximity of residence did not appear to exercise any marked influence in leading
both twins to be smokers or both to be non-smokers.

Earlier in 1959 Friberg, Kaij, Dencker and Jonsson published the results of an
investigation into the smoking habits of Swedish twins. Their subjects formed the
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greater part of an unselected series of twins previously ascertained from the birth

records of Lund University Hospital by Essen-Méller. Fifty-nine MZ and

fifty-nine DZ pairs were studied, each group consisting of twenty-one males and

thirty-eight females. Classifying the pairs into regular smokers, sporadic smokers,

former smokers, and other non-smokers, there was a significantly greater propor-

tion of concordant cases within the MZ than within the DZ group.

In the present study the twins were askedin the booklet, ‘How manycigarettes

do you usually smoke in a day?’ This information was then confirmed or further

elucidated in personal interviews with the majority of the MZ pairs. After con-

verting the occasional pipe-smokers’ consumption of tobacco into the equivalent

in cigarettes, the subjects were grouped as follows: non-smoker, 1-5, 6-10,

11-15, and 16 or more cigarettes per day. Excluding children,there was information

on both members of eighty-four MZ (forty-two C and forty-two S) and twenty

DZ pairs. Pairs in which both twins fell into the same group were regarded as

being closely similar in smoking habits, those in which the twins fell into neigh-

bouring groupsasfairly similar and those in which they were less alike as dissimilar,

with the following result:

TABLE 34. SMOKING HABITS
 

Percentage of Pairs

 

 

 

 

  

MZ

DZ

S C | Total

Closely similar 67 50 58 | 35

Fairly similar 19 31) 25

|

35
Dissimilar | 14 19 | 17 30
 

There were not many heavy smokers. In Case S m P 4 both twins were assessed

as ‘very heavy’. In Casz C f 17, both twins smoked twenty-five a day. In Sm II,

S £15 and S f 22, both smoked twenty. In S f 10, one twin said she smoked over

twenty, her partner about three a day. One of the DZ twins smoked twenty-five to

thirty, her partner ten. Both twins in S m 6 used to smoke forty to fifty a day

when in the army but smoke only twelve or fourteen a day now.

Pipe-smokers were few. One pair stands outin the writer’s memory: as Hubert

and Brian [S m 14]left the interview together they took outof their pockets pipes

of similar shape and lit up. The twins in S m 5 bothlike rolling their owncigarettes.

In C f 28 both express a preference for small cigarettes. Ninety-five subjects,

mostly women, were non-smokers. There was no important difference in resem-

blance between male or female pairs.

However it is subdivided, the material gives no suggestion that their different

early environment andrelatively less mutual contact have led the S twinsto differ

more in their smoking habits than the C twins. Indeed the S twins were the more
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alike. As in the German and Swedish series, monozygotic pairs were morealike
than dizygotic pairs. Classifying the twins simply as either smokers or non-smokers,
as did Fisher (1958), the resemblance within the combined MZ groupreported in
TABLE 35, was very highly significant (vy? = 20-698, p < 0-001), while the distri-
bution within the DZ group could not be closer to random expectation. In the
general environmental circumstances of these investigations there is, therefore, a
very strong presumption that the genetically determined constitution enters into
the reasons why people differ in their taste for tobacco.

TABLE 35. SMOKING HABITS

 

 

   

Number of Pairs

MZ

DZ

S C

Both non-smokers 18 10 4
One smoker, the other non-smoker 9 12 10
Both smokers 15 20 | 6

Total 42 42 | 20 
  

We can only speculate as to how this comes about. Smoking may not be very

different from other social and personal habits or preferences, in which, on the

whole, MZ twins are more alike than DZ twins. The genetical element may be
nothing morethana reflection ofother features ofpersonality, partly under genetical

control. Given a similar level in sociability, anxiety, suggestibility, idealism, or

whatever personality traits may influence our smoking or non-smoking habits

(see Eysenck et al., 1960), twins might well be expected to be alike also in this
respect. On the other hand, it is possible that, in some cases at least, there are

biochemical factors which play a more direct part in determining ourlike or dislike
for tobacco and the effect, soothing or otherwise, that it has on us.

As in the other studies of smoking habits in twins, there is a sizable proportion
of monozygotic twins who do not conform. They deserve a brief mention.

CasE S m 8. Ted, who says he smokes ten a day but from observation may well smoke
more, is a town dweller, and is more unreliable, restless and in poorer physical condition
than his countryman twin brother who is a non-smoker.

CasE S m P 9 (10, 0). The psychiatric subject is the smoker (Grade IV).
CASE S m14 (15-20, 10). Both smokecigarettes and pipes. Though ‘discordant’ on our

classification, there is in fact little difference in habits. Hubert says he can’t afford more
than ten a day.

Case S f 10 (20+, 3). The heavier smoker is a more complex character and less placid
than her twin (Grade IV).

CasE S f 13 (20, 10). The heavier smokeris thinner, more worrying, says she cannoteat
solid food.
CASE S f 20 (8-10, 0). The smoker is the more anxious.
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The general picture of a rather greater difference than resemblance in respect of

most specific illnesses in twins is what one would expect from work done on

unselected series of twins (von Verschuer, 1958). Though monozygotic concor-

dancerates are higher than dizygotic concordance rates in a large numberofinternal

medical conditions, the actual percentage of pairs that are concordant rarely

exceeds 50 per cent. It is, for instance, 56-8 per cent. for diabetes, 33-3 per cent.

for bronchial asthma, 28-4 per cent. for rheumatoidarthritis, 25 per cent. for peptic

ulcer and 17-4 per cent. for cancer, according to von Verschuer.

No consistent differences emerged when those twins who were thought to have

enjoyed the better adult health were compared with their partners as regards

differences in the tests and other variables.

Summary

Someof the ways have been examined in which thelife histories of monozygotic

twins can diverge as regards physical health. The popular view that identical twins

suffer from the sameillnesses at the same time was not foundto betrue.
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PSYCHIATRIC DISORDERS

SEPARATED TWINS

The Psychiatrically Ascertained Pairs

‘T'wopairs cameto our notice on accountofoneofthe twins being undertreatment
in a psychiatric hospital and have already been mentioned by Slater (1961) in his
Maudsley Lecture. Oneof these [S m P 4] turned out to be concordant for schizo-
phrenia and also for a number of other disorders—low intelligence, enuresis,
fire-setting and repeated conviction for stealing. Onset of schizophrenia occurred
at the same age in both—22. Though Nicholas’ illness was

a

little more florid
to begin with, symptomatology was quite as similar as that of most concordant
monozygotic twins brought up together (cf. case histories in Slater, 1953). This
is all the more remarkablein view ofthe different external environments experienced
by the twins who were separated at birth. It is true neither had a normal homeat
first—Herbert was in an orphanageforthe first 5 years, Nicholas in three different
foster-homes—but their experiences cannot have been very similar. At 5 they
first met and were evacuated together, but they never got on well; they were in the
same foster-homefor not more than a year and have only metoccasionally since the
age of 7. Since then they were broughtup in very different environments, Herbert
in a semi-Chinese home in Limehouse and South London, Nicholas in the home
of a building contractor in the outskirts of Greater London. The possible precipi-
tating factor in the breakdownofeach twin was an event which turned his attention
to his family background—in Herbert’s case the return of their mother from
America, in Nicholas’ his meeting with his twin, already mentally ill. Althoughit
wasatfirst thought by some of those who treated Herbertthat his might be a case
of hysterical pseudodementia in a young man of low intelligence, subsequent
developments leave little doubt that in each case the illness is a genuine schizo-
phrenia. Factors in the early environment may have contributed to the twins’
predisposition to enuresis and behaviour disorder, and one may speculate as to
whethertheir propensity forsetting light to paper may not have developed during
the short period when they were together. Nevertheless their striking resemblance
in personality and symptomatologyis strong evidenceofthe importanceofgenetical
factors. Concordance for schizophrenia in monozygotic twins has been reported
to be 76 per cent. (Slater, 1953) or 86 per cent. (Kallmann, 1950). It is interesting
that concordance seemsto be no lowerin monozygotic twins brought up apartin
childhood [see CHAPTER 2].
The other psychiatrically ascertained case [S m P 9] was a patient diagnosed
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as suffering from ‘hysteria in psychopath (early environment)’ while his mono-

zygotic twin has not shown any obvious psychiatric disorder. Even with twins

brought up together discordance for hysterical illness is the general rule (Stumpf,

1937; Slater, 1961). In this particular case it seems reasonable to attribute the

difference to the early home backgroundof the twins. Of the pair, only the patient

experienced child neglect in the earliest years and an unhappy home life from the

age of 2 onwards. The neurotic disorder for which he was treated took the form

of a prolonged disability in walking, arising out of a minorinjury to his heel which

he says he sustained at work and for which he hoped to get compensation. In

personality he was decidedly more anxious and paranoid than his twin brother, but

the psychopathic features in his make-up were not very marked. However, it was

of interest that on follow-up the unaffected twin, a bus driver, had developed a

functional inability to talk, lasting only a week or two, following an accident in

which someone had beenkilled. Although the proband cametoour notice through

a psychiatric hospital, there are others among the volunteer twins who in one way or

another would be regarded as equally abnormal; some of them also received

psychiatric advice.

Other Pairs

One of the twins in S m 3 is disabled by epilepsy, his pathological slowness

rather than his fits, which have been controlled for some time, makingit impossible

for him to keep a job; at the age of 19 heis regardedas unsuitable for rehabilitation.

His first known fit was at the age of 24. At 14 he entered an epileptic colony

for 2 years. His twin has been free from fits and disorders of behaviour, but

his E.E.G. shows epileptic spike and wave on photic stimulation [see p. 168].

Discordance for epilepsy is not uncommon in monozygotic twins. Speculation

as to the causes of the difference usually centres on the birth process in the first

instance. Concordance, however, is more common (Conrad, 1935; Lennox and

Jolly, 1954), and in Case S f 22 we have an example of this: both twins are reported

to have hadepileptic fits in childhood, though it does not seem that their very close

personality resemblance is a consequence of this.

Case S £23 is discordant for disseminated sclerosis and for emotional andsocially

difficult behaviour which is evidently the result of this. Mackay and Myrian-

thopoulos (1958) in a preliminary communication found at least twenty-two out

of twenty-nine MZtwinsto be discordantfor this disease. We have no groundsfor

implicating any particular environmental circumstance with the difference between

the twins in ourcase.

Turning to more functional disorders occurring among the separated volunteer

twinsit is not very helpful to discuss these in terms of concordance and discordance

since it is such an arbitrary matter where one makes the dividing line. Among the

pairs that are most alike is S f 26 where both twins have had breakdownsin their

40’s or 50’s with depression and tenseness for which mental hospital treatment

was advised. Theyare both oflowintelligence, are extremely anxious, restless and
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easily startled and have both at one time or another shown choreiform movements.Perhaps even morealike, thoughless notable psychiatrically, are the S m 15 twins,also of dull intelligence but both unruly when children andlater on heavy drinkersof cider; the burden they have been totheir families makes their classification asborderline psychopaths not unreasonable. Alike in their psychopathictraits are
the twins in Case S m 13; they are both liable to violent rages which, combined
with their very rigid personalities, forgetfulness and lack of sociability, seem to
have led in each to some deterioration in occupational level. The twins in S f 7
are very much alike in their anxious, emotionally labile personalities. More
interesting psychiatrically is Case S f 15 which shows a striking resemblance in
neurotic symptomatology, both twins being frequent attenders at their respective
doctors’ surgeries with anxiety and hypochondriasis. The twins in S f 13 are alike
in neurotic traits of an obsessional and hysterical kind and they have both com-
plained (apparently quite independently of each other) of a globus hystericus and
have both had hospital investigation for various symptoms with essentially negative
results; however thereis quite a big difference in the degree ofneurotic disturbance
in that Viola’s fear of eating solids has become chronic.

Case S f 8 could also be regarded as showing

a

basic similarity of an hysterical
kind. In S f 11 the twins have both had minor psychiatric troubles but not of a
particularly similar kind. Molly, at the age of 12, living in unhappy circumstances
apart from her twin of whom she was fond, had spells of depression. During the
war she wastreated for fears of being left on her own, which cleared up when her
husband was taken off night-duty. Dorothy on the other hand has beenliable to
sudden bouts of depression since a total hysterectomyat the age of 32.

CasE S f 28 could not be fully investigated, but the suggestion from the history
of depression and loss of energy in one twin and of a spell of overactivity in the
other might perhaps indicate a commoncyclothymic basis; it was not clear whether
the later behaviour of the second twin (‘she does and says such unaccountable
things that I sometimes think her mindis warped”) is to be explained as a psychotic
episode or simply as a consequence of the disturbed family relationships that
could have been stirred up by Vera’s visit to England.
A distinct difference in psychiatric history is seen in S f 14. Edith had various

neurotic symptomsin childhood, including Sleepwalking; and at 23 and at 27 she
complained of burning feelings in the abdomen and weeping spells which, on the
latter occasion were diagnosed by a psychiatrist as a neurotic depression. Millicent
has not had similar troubles.

Morestriking are the differences in S f 10, where only Marjorie was a rebellious
child, developed homosexual attachments and has had three attacks of amnesia
(seen by psychiatrist, diagnosed as hysteria). The twins were not much alike in
personality. Also different in psychiatric history, but much morealikein personality
[see p. 223], are the twins of Cass S f 19. Only one developed a pseudocyesis and
made a dramatic suicidal gesture when she was 18, was 3 months in hospital at
25 with a diagnosis ‘commotio cerebri seq., neurosis’ and has had subsequentattacks
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throw herself and her children under a train ; later she hadcrying spells. Her twinalso has a numberof fears, but she is not known to have had an illness of this

Carol [C f 2] consulted a psychiatrist at the age of 18 on account of recurrent
sexual thoughts that worried her. She is more perfectionist and indecisive than
her more aggressive twin who has asthma more severely than Carol.

Case C f 3 is concordantfor hysterical personality, but only Jennifer, the slightly
moreirresponsibleofthe two,has had an actual illness. At 21, whenliving unhappily
away from home and unable to face returning to her mother, she claimed she
was the victim of an attempted rape. She had sleeping difficulties and may have
had cystitis. She fainted and was taken to hospital, but she ran away. Taken back
again, she was rudeto the matron and generally unco-operative. She felt she had
no one to talk to and that everyone was against her. She was sedated and sent
homerecovered in 2 weeks.
The twins in C f 24 are now a young 51 and very muchalike andliving together.

As children they were both anxious, excitable and closely attached. At the age of
16 Wendy was due to leave school. Imelda was reluctantly going to stay on 3
months longer to finish the dressmaking course when she dislocated her elbow.
When this was being attended to at hospital she had an attack of panic. Similar
attacks, in which she felt unaccountably frightened and could not bear to be left
on her own, recurred. She would run homefrom school in a panic and did not
complete her course. The illness cleared up after about 6 months withoutactive
treatment. ‘Though both had tics or chorea as children, Wendy has not had
anxiety attacks.

Other Psychiatric Illness

Oneof the twins in C f 19 could also be regarded as psychiatrically ill, though
probably on the basis of organic changes. Three years ago at the age of 40 Freda
had black-outs and dizzy turns and in the next year difficulty in hearing and
tinnitus. Hospital investigation revealed some cerebral atheroma. She complains
of forgetfulness, and fear of mental illness, always present, has become more
marked. Her doctor reports that she has become bland and flat emotionally with
some reduction of intellectual capacity. Her twin has also noticed a changein her,
saying she has become more depressed.

In C m 6, a pair that diverged in many respects, including hospital investigation
of a black-out in one of the twins, a war-time spinal nerve injury suffered by this
twin complicates the picture.

Abnormal Personalities

conspicuous personalities can be mentioned. Among twins that are much alike in
this respect is C m 13 where as young men both were in trouble on account of
aggressiveness. At 22 Ian felt he had been insulted at work, andstarted a fight
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too dangerous for the Society for Psychical Research to be called in. Herinterests
in spiritualism, her dispirited attitude and her stooping posture—as well as her
higher neuroticism score—suggesta less well-adjusted person.
Examples also occurred of twins who werealike in their obsessional personality

make-up[e.g., C m 5 and 7], their subjective feelings of inferiority [C f 18 and 25],
traits Of a sensitive, paranoid kind [C f 20 and 29] or their markedtalkativeness and
emotional lability [C f 21]. In this last pair both twins were expelled from a trade
school for misbehaviour. Case Cf 17 seemed to be concordantfor hypochondriasis.

Sometimes a basic resemblance in personality could be seen, while in only one
twin did behaviour approach a psychopathic level. C m

9

is an example of this.
Both twinsare ofanintelligent, extraverted, independentandratherrestless nature,
physically active, fairly heavy consumersofalcohol and tobacco and highly sexed
(‘Sex is 99-9 per cent. ofmarriage’, says Basil). Whenin the Navy(differentstations)
both were offenders against discipline, but whereas Basil’s heaviest sentence was
21 days’ leave stopped, Ernest’s was 90 days’ leave stopped—he was constantly
falling out with his superiors and being sentenced for striking a superior officer,
refusing to obeyan order or being absent without leave. He has written unpleasant
letters to Basil’s wife. He is divorced. He has tried working in three different
countries overseas and is considering emigrating to a fourth. As Basil putsit,
Ernesthas no roots. A less extreme example is C m 7 where in only one twin are
obsessional traits so marked as to be described as almost eccentric.

In other pairs personality traits, reasonably describable in psychiatric terms,
occur in one twin only, the other twin having shown nothing similar, so far as
could be discovered. Some of these have been mentioned in the chapter on
personality differences [pp. 86-90]. John’s depressive and unsociable attitude
[C m 12], and Balfour’s paranoid traits [C m 14] are cases in point, as is Elizabeth’s
obsessional superstition and counting rituals [C f 7].

COMMENT

The above review shows that monozygotic twins can be alike or can differ in
most psychiatric syndromes. That neuroticillness fairly often occurs in only one
memberofa pair is in keeping with the work of Slater (1953 and 1961) and Slater
and Shields (preliminary report, 1955). It is perhaps suggestive that illnesses of a
probably hysterical kind are conspicuous in the discordant pairs [Sm P 9, S f 10,
C f 3, hysterical psychopathy in S m 8], while anxiety states account for several
concordantpairs [e.g., Sf 15, Cf5, Cf 10 and possibly S f 26]. Like other per-
sonality traits, obsessional tendencies were often present in both membersofa pair.
But in the following three separated twins there was the suggestion that early
upbringing might have been responsible for some degree of difference in thistrait:

In S f 5 the twin whois said to be the more thorough, systematic and fonder of
routine was brought up by

a

stepfather described as very conscientious and
particular with set ideas. (Howeverit was hersister who had the minor obsessional
illness later on.)
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In S £17 the twin whois the more cautious and routine-bound was brought up

by an uncle who was

a

believerin “everything to schedule’, a worrier. She and her

uncle both have a step-counting ritual.

In S f 29 the twin brought up by the stern aunt who believed in ‘a place for

everything and everything in its place’ is more bustling and methodical than her

sister and is kept awake some nights by recurrent thoughts of her next day’s

duties.

Childhood Neurotic Traits

An attempt has been made to estimate the resemblance within pairs of various

neurotic traits and behaviour disorders in childhood. The analysis can only be a

very approximate one, on accountof unreliabilities in assessment.

The following traits were usually reported as being concordant: enuresis*

(7 pairs concordant, only 1 discordant); aggressive behaviour disorders (5 con-

cordant: 1 discordant); sleep disturbances other than sleepwalking (5:2); emo-

tional difficulties during adolescence (5:0); backward development(2:0); feeding

problem (1:0).

The following traits were about equally often reported as being concordantas

discordant: specific fears, anxiety attacks (7:7); nail-biting (6:7); acidosis and

other physiological symptoms (3:4); fainting attacks (3:2); fits (1:1); truancy,

delinquency (1:1); stammer (1:2); excessive thumb-sucking (1:2).

Discordance was the usual finding in the following: sleepwalking (1:6); tics,

St. Vitus’ dance, etc. (2:5); overdependency (0:4); crying spells (no other

symptoms)(0:3).

Examples of concordance for most of these traits are to be found amongthe

separated pairs as well as those brought up together. However, concordance was

in generala little less frequent in the separated pairs, as one would expect. Totalling

the pairs positively concordant or discordant for any of the traits listed, we find that

twenty-two out of forty-nine S pairs (45 per cent.) are concordant, compared with

thirty-one out offifty-four C pairs (57 per cent.).

The occurrence of more than onetrait in an individual adds to the difficulty of

further analysis. The general picture is of a fair degree of resemblance between

twins in childhood behaviour. It is in keeping with the previous views of the

present writer, based on a study of twin schoolchildren, that when monozygotic

twins were alike in showing neurotictraits in childhood, these often take a similar

form in the two twins. It will, of course, be equally clear that nothing approaching

complete concordanceis to be expected.

SUMMARY

Two cases of male twins brought up apart came to the notice of the Genetics

Unit at the Institute of Psychiatry on accountof psychiatric illness. In thefirst of

* Sm 4, 8 and 12, Cm 1,7 and 13 and Cf 15 were concordant for enuresis; C f 19 was dis-

cordant, the difference being attributed by the family to an operation for hernia in infancy.
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these both twins developed schizophrenia in spite of having been brought up in
different cultural environments. In the second, one twin, an anxious personality
brought up in unfavourable circumstances, developed a compensation neurosis,
while his brother, brought up in happier conditions, was essentially normal. A
variety of (on the whole) minor psychiatric illnesses and personality abnormalities
was encountered amongthe twins who respondedtothetelevision appeal, occurring
both among those brought up apart and those brought up together. The descrip-
tions that have been given show that both groups include some remarkable simi-
larities as well as striking differences. Some of these are mentioned again in the
next chapter.

IO
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SUMMARY AND CONCLUSIONS

In CHAPTER 1 the rationale of twin investigations as a means of throwing light on

problems of heredity and environment was discussed. The study of differences

arising in monozygotic twins brought up apart offers an opportunity for assessing

the effects of differing environmental influences, especially those of an inter-

familial kind operating during childhood. To this end it seems reasonable to com-

pare such twins with monozygotic twins brought up together. The latter might

be expected to show how much one should allow for prenatal, intrafamilial, later

environmental and various chance factors, leaving any greater difference among

twins brought up apart to be accounted for mainly by differences in upbringing.

General considerations of the complexity of genetical-environmental interaction

and difficulty in assessing environmental and personality variables, together with

the rarity of twins brought up apart, makes it unreasonable to expect results of any

great scientific precision from such an undertaking. Consideration of the literature

on the subject [CHAPTER 2] bears this out. Nevertheless the literature includes a

numberof interesting observations. On the one hand there are instances of close

similarity in twins in spite of quite different environments. On the other hand

some of the differences observed could plausibly be related to differences in the

experiences of the individuals concerned, while others were difficult to interpret.

Even in respect of characters such asintelligence, for which there are fairly reliable

tests, this was so. The need to do justice to both similarities and differences

has been stressed.

It was unlikely that further study of the life histories and personalities of twins

brought up apart would in any sense solve the problem ofthe role of genetics in

personality development. It was nevertheless hoped that investigation along the

present lines of the relatively sizable group of separated twins which the author

was fortunate enough to secure would be of some value. If not succeeding (as

Galton put it) in ‘weighing in just scales nature and nurture’, it should certainly

be of interest to view the problem from the perspective which only the study of

twins can give.

OUTLINE OF THE INVESTIGATION

As described in CHAPTER 3 the investigation took the form of interviewing and

testing, as best one could in the circumstances, forty-four pairs of monozygotic

twins brought up apart (the S group) and comparing them with the same number

of monozygotic twins brought up together, obtained from the same source—mostly

volunteers responding to an appeal made on television—and matched for sex and

age (the C group). The ages of the subjects ranged from 8 to 59, but most of them
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families. (One of these twins did not know of her twinship until reunited by the

circumstances resulted in one twin (generally the more robust) being taken by an

older relative and brought up in effect as an only child, while the mother kept the

other twin, who was brought up along with other sibs, perhaps in poorer social

circumstances. Morethan halfthe group had been separated bythe age of 3 months,

but a few cases oflate separation were included. A few pairs were reunited during

childhood, having spent atleast the first 5 years in different homes. The parents

of the twins differed quite widely in age and personality. Though the twins in

one pair were brought up as far apart as Scandinavia and South America, wide

cultural differences between the homes were exceptional. The S group could

be subdivided in various ways in order to study the possible effect of different

degrees of separation and specific environmental factors.

After discussion of some ofthe statistical methods which can be used to compare

the various classes of twins and derive estimates of the importance of heredity and

environment [CHAPTER 6], the presentation of the material continues with the

quantitative comparisonofthe S, C and DZ groupsin respect of height and weight,

intelligence and personality as measured by the tests [CHAPTERS 7-9]. CHAPTER 10

describes the author’s ratings of personality resemblance (in effect, on a five-point

scale) and discusses the findings.

CHAPTERS 11 and 12 are more descriptive and clinical in nature and relate to the

differences and similarities in personality as they were observed by the writer or

recounted by the twins themselves. In CHAPTER 13 the principal environmental

differences noted in the histories are related to differences between the twins in

intelligence, personality test score and the writer’s assessment ofwhich twin had the

better mental health record (M.H.R.) These include differences between the early

homes of the separated twins, andalso various physical andsocial factors in which

the control twins could differ. Marital status, fertility and social class are analysed

in CHAPTER 14, as also are the smoking habits of the twins, and a brief account is

given of their physicalillnesses. In CHAPTER 15 there is a somewhatfuller account

and discussion of psychiatric illnesses and personality disorders as they were

observed in the material. Conclusions are summarized at the end of each chapter

or section. In ParT Twoindividual case histories of all the S pairs are given,

enabling the reader to form a picture of the objective environmental differences

andofthe similarities and differences between the twins in life history and person-

ality.
QUANTITATIVE COMPARISONS

At this point it may be helpful to draw together the general comparison of the

three main groups, C, S, and DZ, in respect of the quantitative traits and resem-

blance ratings. The following tables show correlation coefficients [37], mean

intra-pair differences [38], and the distribution of the differences [39] for physical

measurements, intelligence and personality. In each case, findings in the C group
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are presented in the first column, this being the group in which one might expect
to find the closest resemblance between the twins, i.e., the highest correlation and
the smallest difference. The DZ group appearsin the last column.

TABLE 37. INTRA-CLASS CORRELATION COEFFICIENTS
 

 

 

  

i

C S DZ

Height* +0-94 +0-82 +0-44
Weight* +0°81 +0-37 +0-56

Dominoes +0-7] +0-76 —0-05
Mill Hill +0:74 + 0:74 + 0:38
Combined intelligence +0-76 +0:77 +0:51

Extraversion +(0-42 +0-61 —0-17
Neuroticism +0-38 +053 +0-11   
 

* The correlations shown here for height and weight
relate to the female pairs only and, in the case of the
dizygotic pairs, to those brought up together only.

The intra-class correlation coefficient is generally regarded as the best single
measure ofresemblance between twinsin a quantitative trait. On all characteristics
assessed in this way the monozygotic twins, whether brought up apart or together,
showed sizable correlations: r was significantly different from zero in all cases.
There is little difference between the S and C groups, and what there is does not
always support the hypothesis that the early family environmenthas a lasting effect
on the traits in question. On the other hand correlation between DZ pairs was
generally much lower. In the case ofweightthe findings do indeed show that female
monozygotic pairs brought up apart wereless alike than dizygotic twins brought
up together, but the male pairs did not show the same tendency.
Turning to TaBLes 38 and 39, the distribution of the differences probably

conveys more information than do the means. Both give perhaps some slight
suggestion, not generally revealed by the correlations, of a closer resemblance

TABLE 38. MEAN INTRA-PAIR DIFFERENCES
 

 

 

C S DZ

Height 0-509 in.

|

0-813 in.

|

1-770 in.
Weight 10-41 lb.

|

10-50 Ib.

|

17-30 lb.

Dominoes 4-68 — 5:24 10-88
Mill Hill 2°14 3-39 4-14
Combined intelligence 7:38 9-46 13-43

Extraversion 2°71 2°52 4:72
Neuroticism 2:97 3:10 4-04

The numberofcases on which these meansare based vary.
In the monozygotic groups they range from 34 (Control
Dominoes) to 43 (Control SRQ), in the dizygotic group
from 7 (Mill Hill) to 25 (SRQ). See CHAPTER 3, p. 32,
and CHAPTERS 7-9.
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TABLE 39. DISTRIBUTION OF DIFFERENCES

In percentages (to nearest 1 per cent.)

 

 

 

   

|

| |
Trait and Intra-pair Difference | C Ss | DZ

Height | |

Under 4 inch 42 | 21 =, 4

4-1 inch 40 | 37 | 20
1-14 inch 16 =| 30 | 24
14 inch and over 2 12 | 52

Weight | |

Under 4 stone | 43 | 43 28

4-1 stone 25 21) 12
1-14 stone 23 | 24 = 16
14 stone and over oF 12 | 44

Dominoes / | |

0-2 points | 35 30, «13

3-5 points | 27 27. | «13
6-8 points 24 | 19 | 25
9— points 5 24 50

Mill Hill | |

0-1 point | 50 24 «14

2-3 points | 28 , 34 | 57

4-5 points 17+) «18 | «#0
6— points — 6 24 | 29

Combined Intelligence | |
0-4 points | 44 32 14

5-9 points | 30 | 14

10-14 points | 23 | 14, «+14
15- points _ 12 24 57

Extraversion |

0-14 points — 49 | 45 28

2-31 points / 19 | 33 20
4-54 points 18 12 | 24
6- points | 14 10 , 28

Neuroticism | |
0-14 points 35 | 33 | 36
2-34 points _ 40 36 | 20

4-53 points | 14 12 | 16
6—- points eel 19 | 28

Author’s Resemblance Grade* | |
I 19 21 0)

Similarities outstanding II(a) | 36 , 15 , 9

II(b)| 21

|

26 | 19

; III 17 28 25
Differences outstanding IV 7 10. 7

  
 

*Note: The ratings on the dizygotic pairs are less reliable

than the others.
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between twins brought up together than between twins brought up apart,at least in
respect of height andintelligence, particularly vocabulary. (Weight and neuroti-
cism, in whichthereis less evidenceofthis kind, are both traits which are likely to be
environmentally labile during adult years.) But even in the case of the author’s
personality ratings the difference between S and C groupsdid notreachstatistical
significance over the material as a whole. Once again, there is quite a marked
contrast between monozygotic twins on the oneside and the dizygotic twins on the
other. Of the psychological tests this was most true of the Dominoes andofextra-
version. In the latter a significant difference could be demonstrated. FIGURE 1]
illustrates in diagrammatic form the frequency ofrelatively small and relatively
large differences in the Control, Separated and Dizygotic groups.
The conclusion from these broad intergroup comparisons must be that thereis

only very slight support in the present material for the early environmental hypo-
thesis. There is much stronger support for the relative importance, for intelligence
and personality as well as for physical traits such as height, of other factors,
particularly genetical ones.
As one might expect, resemblance (as judged by r) was generally closer in the

physical characteristics than in intelligence or personality. This is likely to reflect
ease of measurement. Nevertheless in the S group r was as high as 0-61 for extra-
version and only 0:37 for weight (females). The intelligence correlations (0-7 or a
little over) are about what one might expect from the two short tests of adult
intelligence which were given. Thecorrelations for extraversion and neuroticism,
though lower than this, are remarkably high, considering that only a single short
questionnaire was used.

Thoughit is the differences between pairs in which weareprincipally interested,
the S and C groupsdid differ from one another in some general ways. Those C
twins that were interviewed came from London and the Home Counties, while the
S twins came from all parts of the country. On the whole the controls belonged to
a higher social class than the S twins and werea little taller and decidedly more
intelligent. The C twins were more extraverted and less neurotic (SRQ) than the
S twins. These intergroup differences could be partly regional and partly due to an
association between poor environmental conditions and the likelihood of twins
being brought up apart. Though the two groupsof twinsare thus in somerespects
samples from different populations, there is no particular reason to suppose that
within-pair differences will be greater in groups of twins that are relatively tall,
intelligent, extraverted and non-neurotic than among twins who are on the whole
less well endowedin these respects. The differences between the S and C groups
in these respects do not therefore, so far as one can see, account for the lack of
support whichthe correlation coefficients give to the early environmental hypothesis.

SPECIFIC FINDINGS

Weshall next review the objective traits and ratings separately, with special
reference to the results of the environmental analysis.
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FIG. 1. PROPORTIONS OF ‘CONTROL’, ‘SEPARATED’ AND ‘DIZYGOTIC’

AMOUNTSIN PHYSICAL TRAITS,
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On the assumption that both early environment and heredity have an effect on the trait, one would

expect the C group (MZ twins brought up together) to be more alike than the S group (MZ twins brought

up apart), which should in turn be more alike than the group of DZ (genetically non-identical) twins.
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PAIRS DIFFERING BY RELATIVELY SMALL AND RELATIVELY LARGE
INTELLIGENCE AND PERSONALITY
 

  

 
 

 
  

 
 

 

 
 

 

 

 
 

| . . Pairs ShowingTrait Percentage of Pairs Much Alike erceniageofDifferniin a

|

| Self-rating Questionnaire:| Differ by Differ by
Extraversion under 2 points 6 points or over

| DZ DZ

| :Pf |
| | 49 45 28 14 10 28

|
{

Neuroticism | Differ by

under 2 points Differ by
| 6 points or over

! C S DZ
! a DZ

Pp s
Pp | ©
| | | | | |
| 35 33 36 11 19 28

Author’s Rating: Grades I and II (a) Grades III and IV
Personality Resemblance

| DZ

C

S S

| C

DZ
| | | | |

55 36 9 24 38 72

 
 

The proportion of pairs ‘Much Alike’ should therefore decrease from C to S to DZ group, and the propor-
tion of pairs showing a relatively large difference should increase from C to S to DZ group. The
diagrams show howfar this was the case for the varioustraits.
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Intelligence

HEREDITARY INFLUENCE. This seems clearly established from the significant

resemblance between monozygotic twins, found both in those brought up apart

and those brought up together. We tested only very few dizygotic pairs. Other

investigators have agreed in finding them to beless alike than monozygotic twins.

The degree of resemblance found in our MZpairs is consistent with that of other

workers. Blewett (1954), who gave a battery of intelligence tests to twin children,

found a correlation in factor score (r = 0-76 for MZ pairs) no higher than the

present results.

ENVIRONMENTAL INFLUENCES. Unlike Newman, Freeman and Holzinger, we

obtained little support, in the comparison ofour S and C groups, for the importance

of the early family environment as a cause of differences in intelligence. This

could be because educational differences were less marked in the present study.

Only the distribution of the differences, particularly in the vocabularytest, offered

any suggestive evidence that the twins brought up apart differed more widely than

the controls. However, when the pairs that differed most widely were examined in

detail, their histories revealed a variety of reasons, physical and social, why one

twin did better on the tests than the other [TABLE 10]. When the S twins were

classified according to degree of separation, there was also someslender evidence

for an environmental effect, those separated longer or more widely being on

average less alike than the others [TABLE 21]. There was an association between

school performance andlater intelligence testing [p. 114].

The statistically most significant finding as regards intelligence was the associa-

tion with menarcheal age: the twin who wasthe first to menstruate was the more

intelligent when tested [pp. 115-6]. The reason for the relationship remains

in doubt for the present, though its direction is consistent with some previous

work. There were some other findings verging on statistical significance between

intelligence and height or weight [p. 113] but these were difficult to account for.

No significant association was found between better intelligence and smaller

family [TABLE 26] or between intelligence and any of the other interfamily

differences examined.

OTHER ASSOCIATIONS. Over the material as a whole Social Class I subjects had the

highest intelligence, but there was no decline with social class otherwise [p. 120].

The C twins scored higher than the S twins on both intelligence tests [TABLE 7].

Extraversion-Introversion

HEREDITARY INFLUENCE. This seems to be well demonstrated. MZ twins in

S as well as C groups showeda significant resemblance onthe test and, in keeping

with this, resemblance in degree of sociability and related traits and interests was

quite notable on the clinical side [CHAPTER 12]. DZ twins wereless alike, the

distribution of the differences in MZ and DZ pairs giving a significant 7? [p. 68].

This is in accord with the conclusions of previous work on twins by Eysenck and

his associates (McLeod, 1954; Eysenck, 1956).
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ENVIRONMENTAL INFLUENCES. TheS andC test results offer no general support
for the view that differences in childhood family environment are important for
this trait. However, two statistically significant observations were made which
may be meaningful psychologically:

I. There was a tendency for the childhood leader in the C twins to have a higher
extraversion score [p. 85]. This is in line with the clinical discussion of the
differences observed in this group [p. 86 ff.]. These rather often related to traits
such as sociability and energy and seemedto beassociated with the twin relationship.
Whenthe S twins were classified according to degree of separation, those that had
had relatively most contact with one another during childhood tended to differ
more than the others in extraversion [TABLE 21]. From these observations it seems
possible, therefore, that differences between the twins brought up apart due to
interfamily environment have to some extent been counterbalanced by differences
between twins brought up together due to the twin relationship.

2. The twin brought up by a mother-figure who wasten years or more younger
than the woman who brought up his twin had a significantly higher extraversion
score than his partner [TABLE 24]. There were also less marked tendencies for the
twin brought up by his own mother, with other sibs or in the psychologically
poorer hometo be the more extraverted of the pair [TaBLEs 23, 25 and 31]. In the
present material all these factors are difficult to disentangle. A cluster offactors,
among which age of parent is likely to be important, may have an influence on
extraversion. This seems plausible on general considerations.

Anotherstatistically significant tendency was for the heavier twin to be the more
extraverted [p. 113]. This was more marked in the S than in the C twins. There
may be some connection between this observation and theories relating body
build and extraversion, but there is no very obvious explanation.
OTHER ASSOCIATIONS. The C twins were more extraverted as a group than the

S twins. The males in this material were a little less extraverted than the females.
There may be

a

slight tendency for extraversion score to decrease with age.
Though extraversion and neuroticism are theoretically independent dimensions,
there was a small negative correlation between the two on the self-rating question-
naire used [p. 68].

Neuroticism

HEREDITARY INFLUENCE. As in the case of extraversion MZ twins showed
significant resemblance in both S and C groups, while DZ twins wereless alike.
However, MZ correlations were a little lower and the contrast between MZ and
DZ differences not so marked. The descriptive chapters [CHAPTERS 11 and 15],
too, could be taken to imply that genetical factors, while important, do not play
quite such

a

large part in the determination of neurotic manifestations as they do in
extraversion-introversion. It is also probably the case that neurotic tendencies
are more difficult to measure because they vary more from time to time. The work
of Eysenck and Prell (1951) showing the neuroticism factor to be highly hereditary
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could not be confirmed by Blewett (1953). The work of Cattell and his colleagues

(1955, 1957) suggests that personality factors such as those he calls General

Neuroticism, Somatic Anxiety and Neural Reservesareless determined by heredity

than Cyclothymia, Cortical Practicality and Exuberance.

ENVIRONMENTAL INFLUENCES. Once again early family environment fails to

show up in the separated-control comparisons as an important factor.

In the environmental analysis of the S pairs social class showed a significant

relationship to neuroticism. The twin brought up in a homeof a higher social

class than his partner had a lower neuroticism self-rating and (to a lesser degree)

a better MHR [TABLE 29]. A similar tendency was seen over the material as a whole:

neuroticism score increased as social class decreased [TABLE 34]. Related to this

is the finding[p. 117] that the S twin who wasbetteroff financially than his partner

tended to have the lower neuroticism score. While this may be a genuine associa-

tion, it could be that the validity of the neuroticism test differs according to social

class. It is also possible that the observed relationship has been exaggerated for

the following reasons: (1) the knowledge that the twins and their families usually

had of their respective backgrounds and the invidious comparisons to whichthis

could give rise may have been more stressful for the twin from the lowersocial class 5

(2) the tendency,already noted, for the economically poorer hometo be at the same

timetheless satisfactory so far as personalities and home atmosphere are concerned

might not hold to the same extent in the general population as in the present

material.

Though neuroticism did not show up significantly in the analysis of other

environmental factors, the following points were perhaps suggestive. The twin

brought up with his own mother tended to have a higher neurotic score, as did the

twin brought up along with other sibs and also the twin who was thought to have

had a poorer home psychologically [TaBLEs 24, 25 and 31]. The lighter twin at

birth tended to be the more neurotic in the S group [p. 113]. As already noted,

these occurrences—being lighter weight at birth, remaining with mother, having

other sibs and living in poorer economic and psychological circumstances—tended

to go together in this group of twins brought up apart. There was a slight tendency

for the twin who volunteered to be the less neurotic; he was also the more extra-

verted and the moreintelligent [p. 117].

OTHER ASSOCIATIONS. Besides the association with social class referred to above

and the correlation with introversion, there was some degree of agreement between

SRQ neuroticism and the author’s ratings of personality resemblance [TABLE 15]

and poorer mental health [p. 112]. The S group was more neurotic than the C group

[p. 68] and probably included severer cases of psychiatric troubles [CHAPTER 15].

The male subjects were on the whole less neurotic than the females [p. 68].

Personality Assessments

HEREDITARY INFLUENCE. The author’s ratings of personality resemblance do

not have quantitative values like the SRQ scores. Further, the assessment of
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dizygotic pairs should be treated with caution. However, the large difference be-
tween MZ and DZ pairs in these ratings does, it is believed, illustrate a real
difference between the two kinds of twin. It will also be notedthat Grade I (most
alike) cases occur with about the same frequency in S and C groups. In the
majority of monozygotic pairs similarities were thought to be more outstanding
than differences. Somepairs were thought to show a degreeoflikeness which was
almost diagnostic of monozygosity. Support for these opinions is to be found in
CHAPTERS 12 and 15 andin the case histories themselves.
ENVIRONMENTAL INFLUENCES. The resemblance ratings gave more support than

did anyofthe tests for the relevanceto personality of the early family environment,
but the difference between S and C twins did notreach statistical significance over
the whole material. However, the female S twins wereless alike than the female
C twins, and the S twins under the age of 45less alike than the C twins of the same
ages, both these differences reaching the 0-05level of significance. Possible reasons
for this have been discussed [pp. 74-5]. While age at separation, duration of separa-
tion and geographical proximity of the twins did notaffect the ratings [pp. 100-2],
there was some suggestion that the kind of home made somedifference: the twin
brought up in what was considered by the writer to have been the poorer home
psychologically tended to have the poorer mental health rating (difference nearly
significant statistically) [TABLE 31]. When the environments were rated by col-
leagues in ignorance of the personalities and psychiatric histories of the twins
slight (but only very slight) support was obtained for this commonsense view
[TABLE 32]. Examples are given in pp. 79-81 of some of the ways in which
upbringing was thoughtto have influenced personality, and this is brought out too
in the comments onseveral of the case histories.

Differences in family structure did notrelate systematically to MHRs [TABLEs
24 to 27]. As noted, there was some support for a relationship with socialclass.
OTHER ASSOCIATIONS. There was

a

slight tendency for the physically larger
twin and (in the S group) the more intelligent twin to have the better rating
[p. 103; TABLE 22]. Though author’s ratings and the SRQ results disagreed in
some cases, a moderate degree of association was found [TaBLEs 15, 22 and 33].

Some Physical Characteristics

While heredity is generally accepted as an important determinant of height and,
to a slightly lesser extent, weight, the present findings could be interpreted as
showing early environment to have an influence on bodily development too
[CHAPTER 7].

The histories of the twins suggest that differences between them in weight at
birth are related to differences in size in childhood and to present differences in
height [p. 112]. A cluster of factors such as these, and also childhood health
[p. 114], help to determine which twin takes the lead in childhood and in this way
may have an indirect influence on personality in twins brought up together.
Otherassociations between physical differences and differences in the psychological
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tests and ratings have been mentioned above, the most significant statistically

being that between age atfirst menstruation and intelligence. Menarcheal age was

also significantly related to birth order, the first twin born being the first to men-

struate. This also is difficult to accountfor, and it was the only marked association

between birth order and any of the other variables [p. 116]. 17 per cent. of the

monozygotic twins differed in handedness, and there was a significant tendency

for the left-handed memberof these pairs to have been thelighter at birth and to

be the smaller now [p. 41].

Some of the larger psychological differences were due to organic factors such

as epilepsy or disseminated sclerosis, while in individual cases [pp. 78 and 81]

physical causes of other kinds seemed to be likely causes of difference. Though

not suitable for a detailed study of physical illnesses, the investigation showed

that the medical histories of monozygotic twins could diverge quite widely

[CHAPTER 14], irrespective of whether they were brought up separately or together.

Some Social and Personal Characteristics

SoctaL Crass. Theslightly higher social level of the C twins and the association

between Registrar General’s Social Class and neuroticism score have been men-

tioned above. CHAPTER 14 gives examplesof the effect of class differences on the

attitude of the twins to one another, and other instances of social factors are to be

found on pp. 82, 90 and 116. There was a slight tendency for a twin brought

up in a lower social class than his partner to be less well off economically later on.

The degrees of social and cultural difference between the families in the S pairs

were as a rule not remarkable, though they reflect differences commonly to be found

between families in our present social structure [p. 48]. Had the material con-

sisted mostly of pairs where one twin was brought up in the criminal underworld,

the other in a ‘respectable’ upper-middle-class home, no doubt many interesting

differences would have emerged. But if our South American/Scandinavian pair

[S £ 19] and the pair where one twin was brought up by a Chinese cook, the other

by a building contractor [S m P 4]are anything to go by, interesting similarities

would have occurred too.

MarITAL HisToRY AND FERTILITY. There was some degree of resemblance in all

groupsin age at marriage and number of children, the C group being slightly more

alike than the S and the S slightly more alike than the DZ [CHAPTER 14]. The

general level of resemblance here was not particularly striking, however, and the

case histories show that both S and C twins, whether by chance or not, often

married persons of differing personal characteristics.

SMOKING Hapsits. In this respect monozygotic twins resembled one another

significantly, those brought up apart quite as much as those brought up together.

Dizygotic twins showed no more than chance resemblance. As other workers

have done, we must conclude that genetical factors, directly or indirectly, have

some bearing on one’s liking for cigarettes [CHAPTER 14]. It is possible that the

same may hold for drinking habits [p. 97].



SPECIFIC FINDINGS 149

RESEMBLANCE IN PERSONALITY AND IN PSYCHIATRIC DisorpER. In CHAPTER 12examples are given of similarities in mannerisms, voice, temperament, tastes andother aspects of personality, including sexual behaviour, in which it appeared that

tions and some of those on twins brought up apart described in the literature[p. 19]. The close feeling which such twins frequently have for one another wasbound up with their similarity. The similarity of some pairs, particularly in theirmanneroftalking and their personal rapport, was, as already noted, such as to bealmost diagnostic of monozygosity. Since twins with little or no mutual contactcan showan unusualsimilarity in personality traits, one should be cautious in theextent to which oneattributes resemblance between twins brought up together orliving together to the influence of one twin on the other.

15] the impression emerged that personalities verging on the extreme as regards
quick temper, anxiety, emotional lability, rigidity and cyclothymic tendenciesmight often be concordant in monozygotic twins, whether brought up togetherorapart. They were also alike sometimes in hysterical personality, but here, moreparticularly, they could diverge quite widely. In one S pair, for instance, only onetwin had attacks of hysterical amnesia [S £10]; in another, hysterical conversionsymptoms [SmP 9]. In yet another pair [S f 13] both twins had a globus hystericus,but this was very much more disabling in one twin than in the other. That severalinstances of minor breakdown or abnormaltraits in only one of a pair were foundis in keeping with other work on twins brought up together. As regards neurotictraits in childhood there was a moderate degree of resemblance, possibly more soin the C group; enuresis was a symptom which tended to be concordant, sleep-

traits, including those of a paranoid or obsessional nature [see pp. 87-8, and 89for instancesin C pairs], of which there was no sign in the other twin. In a few pairsone twin seemed slightly more affected in manner or more idealistic [p. 91].

energy and sociability, for instance, which we have seen to differ between twinsaccording to the relationship which develops between them, are at the same timeimportant components of the extraversion-introversion dimension which jsstrongly determinedgenetically. The findings are not inconsistent. They merelyshow extraversion to be a valid concept. One might well find a trait or factor inwhich both hereditary and environmental factors are more clearly demonstrablethan in manyothertraits. This would mean that in sucha trait (perhapsthis is the
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n more than neuroticism) random orerror factors were playing

d onefor clinical and research purposes,

nor environmental factors showed up

ly accidental, would be less reliable for
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less part. Such a trait would then be a goo
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much, or were therefore much more large
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causes of difference are multiple. Physical and
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DISCUSSION

The Genetic Side

Different though monozygotic twins are,

cantly alike in various aspects of their behaviou

little difference between those brought up apart and those brought up together.

1 factors must be considered as
From this the conclusion is drawn that genetica

playing an important part in the developmentof personality. Let us consider some

objections that could be raised against this view.

1. Are the twins as alike as is claimed? Certainly neither personality tests

nor assessments from life history and ‘nterviews are completely reliable, but

there is no particular reason to suppose that the former have exaggerated the

resemblance. The life histories are retrospective and obtained from the twins

themselves [see PARAGRAPH 3 for the possibility that this may have exaggerated

the resemblance]. Prospective studies in the present context are ruled out for

have their own disadvantages, among them the dropping

out of cases with the lapse of time and the possibility that continuous follow-up

involves an interference in the lives of the subjects which might influence the turn

of events. Opinions may differ as to whether more weight should be given to the

tests or the more subjective estimates based on more extensive data. An important

point is the fact that both approaches agree in finding a degree of resemblance.

It is conceivable that similarity is greater in the present material, consisting mostly

of volunteers, than it would be in completely unselected material. However various

studies of twins where such a biasis less likely to have occurred have reported

it is claimed here that they are signifi-

r, and that there is comparatively

practical reasons and

2 Could the similarity observed be attributed mainly to the intrafamily

The greater resemblance between monozygotic than dizygotic

twins brought up together, for which there is supporting evidence in the present

study, makes this unlikely. The lack of striking differences between monozygotic

twins brought up together and those brought up apart argues very strongly

against this assumption.

3. Could the resemblance b

monozygotic twins, reflected in the expectations 0

environment?

e due to socially determined attitudes about

f friends, relatives and the
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In normally variable traits such as height and intelligence, and in minor abnor-
malities, events will be much moredifficult to disentangle than in phenylketonuria.
On the environmental side there are likely to be many influences to be considered
at all levels, including the social. Genetically, the trait is also likely to be deter-
mined multifactorially. Mankind is an extremely variable species genetically.
Each gene is thought to be associated with its own particular biochemical product
which, in interaction with the products of many other genes, will influence a
variety of reactions one way or another. We can envisage variation along a large
number of independent physiological traits, each largely determined polygenically
and having a bearing on some aspects of personality. It is unlikely that a given
individual will be close to the statistical norm in all these traits. In some he will be
outstandingly different from other people, and he will have his own characteristic
profile of physiological traits. Similar considerations probably hold for psycho-
logical characteristics. Though theoretically all genetically controlled variation
should be traceable ultimately to differences of a physical kind, there is no reason
to suppose that those personality traits which are the easiest to assess will neces-
sarily be linked with particular physiological traits. Further one might have good
evidence that some personality traits were strongly determined genetically with-
out being able or obliged to account for the fact in physiological terms. Some
psychological characteristics may be more genetical than some physiological or
morphological characteristics.

The environmental lability of a trait can also vary according to the genetic
constitution. In the case of the thalassaemia trait of the blood, for instance, the

homozygotes, whose haemoglobinis either entirely of the normalor entirely of the
abnormal type, remain free from anaemia or die from Cooley’s anaemia in child-
hood as the case might be, and differences in environmentare oflittle importance.
But the heterozygote, whose blood contains a mixture of two kinds of haemoglobin,
is liable in varying degree to a variety of blood disorders. To what extent he does
suffer from these presumably dependsa great deal on the sort of life he leads. One

can imagine that considerations such as these apply quite widely to personality
reactions.

It seems likely then that each individual will have a particular set of traits which

for him are largely determined genetically. Likewise there will be environmental

stimuli to which he will be particularly sensitive or insensitive according to his

genetical make-up.

Considerations such as these lead one to think that if one were able to make an

analysis of variance of personality traits one mightfind a significant proportion of

the variance to be dueto interaction between heredity and environment. In light

of the difficulty in measuring traits one would also not be surprisedto find a large
error factor. It is therefore not surprising that it has been difficult to pick out some

traits as more hereditary than others. It may well be that certain basic affective

characteristics, such as endogenous tendencies to depression, are more genetical

than attitudes to social questions. One would certainly expect them to be closer
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to the site of gene action. Yet, given a similar cultural environment, constitutional
characteristics do appear sometimes to have far-reaching consequences, affecting
odd and seemingly trivial details of behaviour. The women [S f 9] who, though
they knew nothing of one another, both kept many pets, played comic parts in
amateur dramatics and liked to take on jobs as door-to-door saleswomenis one of
many examples that might be cited. Perhapsit is rather surprising that smoking
habits should have turned outin the analysis, if one takesit at its face value, to be as
genetical as anything else that was examined. Again it would be a mistake to equate
the physical with the genetical, the psychological with the environmental.
From the study of twins alone one cannot tell anything about the mode of

inheritance. It is unnecessary to discuss here problems that arise in comparing
the personality resemblanceofother relatives and the degree of likeness one would
expect on various hypotheses. Enough has been said to show how genes and
personality may be connected.

The Environmental Side

Differences between twins were sometimes quite marked, but on the whole the
early interfamily environment did not show upas a very important cause ofthese.
Why was this? —
We have already suggested that early physical differences between the twins,

polar development in twins brought up together, and social and physical causes
after childhood canall be of importance and may have made genuine and lasting,
but less prominent, effects of early childhood influences difficult to detect. If we
accept the argumentofthe previoussection, the important part played by heredity
is a further reason why differences between the separated and control groups did
not show up in a sampleofthis size.
One cannot be certain whether selective factors also have not contributed to

the relative lack of positive findings on the environmentalside. However, any
tendency for twins that were alike to volunteer for the research would, one would
have thought, have beenat least as strong in the control as in the separated group.
The study maybecriticized by some on the groundsthat it makeslittle use of

‘depth’ psychology. Certainly the specific environmental variables which we have
analysed have for preference been such crude but objective ones as ‘only child’.
Assessing the quality of maternal care is difficult enough in current work with
children and subject to many differences of opinion; no claim is made to have
unravelled all the psychodynamic factors in the upbringing of a pair of twins
perhaps 50 years ago. Hints were not always lacking, and we took some of them.
But the investigation wouldstill have been a sensible one had we known nothing
but the bare facts of the extent of separation in each pair. An additional difficulty
concerning psychodynamic factors, such as parent-child relationships, is that their
Status as environmental variables is somewhat dubious. Theyare the result of the
interaction of personalities under particular circumstances, and in manycases the
innate temperamentofthe child contributes much to the quality of the relationship.





DISCUSSION 155

importance to what he termed congenital factors for neurosis and personality.
Psychoanalysis can allow for constitutional differences in the strength of the
instincts or ego, or in individual predisposition towards the various mechanismsof
ego defence. In many formulations of psychoanalytic theory, however, much

greater emphasis is laid on early family environment. Specific factors such as
breast-feeding and toilet training are considered important, either in themselves
or more indirectly through their influence on the mother-child relationship. This
relationship is said to be strongly influenced by unconscious attitudes which the
mother carries over from her own early experiences. (Though it is possible for a
mother to identify her monozygotic twins with different figures, two different
womenbringing up a pair oftwins would, presumably, have widely differing uncon-
scious fantasies.) Change in mother-figure is regardedasa risk to sound personality
development, it sometimes being considered preferable in the interests of future
mental health to keep a child with his own mother, even in an apparently poor
home, than to place him in a good but impermanent foster-home. It used also
frequently to be stated in the more popular expositions of psychoanalysis that it
was the first 5 years (or the first 2 years) that were all-important for character
formation.

The present study gives no positive support to the above viewsin so far as they
could be examined directly or inferentially. Any effects of influences such as
breast-feeding, separation from mother, different unconscious fantasies of the
mothers or differences in prelatency developmentresulting from interfamily as
opposedto intrafamily environment have been submergedbyother influences and
have not shown up in the rather rough and ready assessments of personality by
means of tests and later history. These assessments, however, were adequate to
give support to genetical hypotheses.

It may well be that the observations on the present groups oftwins would, within
the framework of sometheories, lead to an altered view of the importance both of
heredity and of later environment.
One of the more definite conclusions that can be drawn on the environmental

side relates to the interpretation of findings of resemblance in monozygotic twins
brought up in the same home. The almost equally close resemblance between
them and twins brought up in different homes argues strongly against such resem-
blance being due mainly to the extremely similar ways in which a motheris said
as a rule to treat her monozygotic twins or to their mutual influence on one another
when living together. Arguments on theselines are sometimes used against accept-
ing genetical conclusions based on a comparison of mono- and dizygotic twins.
The present findings therefore vindicate some of the presuppositions of the
traditional twin method.

Conclusion

The above discussion of genetical and environmental causes of variation has
suggested that on both sides these are multiple and interacting. It is not surprising
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that specific, well-defined effects of single elements in the equation are not easily
to be discovered. At our present stage of knowledge much human behaviour

appears to be the result of individual unpredictability. The existence of twins
whoarealike in all their genes has nevertheless enabled us, by means of appropriate

comparisons, to demonstrate something of the importanceof heredity for a wide
variety of personal characteristics. The very fact that such twins differ, sometimes

extensively, is of itself evidence of non-genetical effects. To some it may come as a
surprise that twins brought up together differ so much.

SUMMARY

In this concluding chapter a résumé has been given of the rationale, plan and

presentation ofthe study. Related findings from different chapters have been drawn

together. Somepossible objections to the genetical conclusions have been discussed

and some of the implications of the environmental findings examined.
More briefly we can repeat the following:

1. In the comparison that has been made ofgenetically identical twins brought

up apart and together, significant resemblance between twins in both groups has

been found in respect of intelligence, extraversion, neuroticism, and a variety of

personal characteristics, ranging from voice and mannerisms to smoking habits.

2. Objective tests and data from interviews agreed in finding a resemblance in

personality between monozygotic twins.

3. In keeping with other work on twins, dizygotic twins did not appear to be so

alike.

4, According to the writers’ assessment of personality, twins brought up apart

were a little less alike than those brought up together, but the difference was not

statistically significant and its direction was not confirmed byall the tests.

5. A relation between early environment and later findings could be seen in

individual cases and in the systematic analysis of the histories; but by and large,

differences in early family structure and upbringing did not, in this investigation,

stand out as all-important causes of difference in later personality. Influences of

other kinds are thought to have been equally important in contributing to the fair

degree of difference found.

6. The study has clearly demonstrated the importance ofvariations in genetical

constitution for differences in personality development.

Finally, we may make two very general propositions, for the truth of which

there seems to be good support:

1. Family environments can vary quite a lot without obscuring basic similarity

in a pair of genetically identical twins.

2. Even monozygotic twins brought up together can differ quite widely.

Theinterpretation of the findings will depend on how much emphasis one gives

to one or the other proposition.
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NOTE ON PRESENTATION OF CASE HISTORIES

TABLE 40 draws together for all the S group pairs the basic information on childhood

separation, ratings and test results. Differences in intelligence are those in the combined

tests after doubling the vocabulary score [CHAPTER 8]. The table is followed by the history

of each pair.
The names of the subjects have been changed in order to preserve anonymity. In the

headings the twin whosentin his nameis placed abovethatof the other twin. —The numbers

1 and 2 relate to birth order. ‘Grade’ relates to the writer’s ratings of personality resemblance

[CHAPTER 10], Grade I being the mostalike, IV the least alike. MHR stands for the mental

health ratings [CHAPTER 13]. If the pair was reunited during childhood (other than for
holidays), this is indicated in the headings. Unless otherwise indicated in the headings, both

twins were interviewed by the writer. Age relates to the age of the twins when theprincipal
data in the histories were obtained. Occasionally the Self-Rating Questionnaire had been
completed by one or both subjects up to 2 years previously and sometimesthe tests were not

all completed on the second twin until a little later.
The sections on the separations and on later environmental histories relate for the most

part to the external environment, the twins’ reactions being included under ‘personality’.

Unless otherwise indicated, the personalities of the parents or adoptive parents should be
regarded as not outstanding in any way. Similarly lack of mention of personal relationships
should be taken as indicating no appreciable difference. The information under ‘health’
is selective, as indeed is all the information that can be presented here. Undertest results
the two intelligence and the two personality scores are given. In the section on personality
the most notable similarities are generally presented first, followed by the differences, as
assessed from all sources. For convenience psychiatric disorders are referred to under
this section too.

Following the histories of the twins in the investigated monozygotic S series, very brief
accounts are given of other pairs brought up apart—two probably monozygotic pairs whose
investigation never passed beyond a preliminary stage, and the separated dizygotic pairs.

For reasons of space case histories of the control twins are not presented here. Many
examples were given in CHAPTERS 10, 11, 12 and 15. The basic data (age, sex, ratings and
test scores) for the control and dizygotic twins appear in TABLES 41 and 42, following the
case histories of the twins brought up apart.
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TABLE 40. TABULATED SUMMARY OF MONOZYGOTIC

PAIRS BROUGHT UP APART

Childhood Separation Pe or s (Points Difference
atings in Score)

Case . ™ a
Number 4g@ First Names > 2 s.8 es 8

= 8 s = 2 2
SSS) sez ee} e2s) 28

Age Brought Up By ss 8 ow] Se] ss
S85 s8 (SSS LSS
eS 3 S 8 Ss ie x

“ <e

Richard Mother * 10 13
Sm 1 14 3 months Ill 0

Kenneth Maternal aunt

Bertram Paternal aunt 54
Sm2 17 Birth III

Christopher Paternal aunt * 6 3

Russell Adopted * 3
Sm 3 18 20 months IV

Tristram Mother 23 24

Herbert Maternal grandmother (7)
SmP4| 22 Birth (I) — —

Nicholas Adopted *

Frederick Paternal aunt 5
Sm 5 30 6 months I equal

Peter Adopted 13 4

Foster Paternal aunt * 2
Sm 6 32 6 months I

Francis Mother 2 5

Rodney Paternal aunt 25 3
Sm7 34 Birth- III

Barry 9 years Mother * 24

Edward (Different * 1
Sm 8g 38 2 years children’s III

Keith | homes 8 4

Alfred Father * (2) (1)
SmP9| 39 Birth (IV)

Harry Maternal aunt (?)

William ; * 14
Sm10| 39 4 years Different h III 0

Stanley oster-mothers 10

Timothy Mother 16 1
Sm ll 45 Birth III

Kevin Paternal aunt * 64

James Mother * 20
Sm 12 49 Birth II (a) 0 0

Robert Paternal uncle

Patrick Paternal aunt 12 2
Sm 13 51 12 months II (b)

Victor Mother * 6

Hubert Mother * 6
Sm 14 51 12 months II (a) 0

Brian Maternal grandmother 2

Benjamin Mother 2 2
Sm 15 52 9 months I equal

Ronald Maternal grandmother 1
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TABLE 40—contd.a

  

 

  

 

 

 

    
    
  

 

  

|
, Test ResultsChildhood Separation ears (Points Difference

in Score)
eee

Case A .
3%Number ge

|

First Names a g S.8 * 3
SS 8.2 93 » dO ye oe 2Age Brought Up By S38 SK Ss $ ® $ S

p50 BS RERE REnS laa) “] 8
Jessie Adopted

13 24Sf 1 8 3 months I 0Winifred Adopted jo

A Mother
3 2Sf2 23 6 months — —B Maternal aunt

Valerie Adopted ? 6S £3 30 13 months ITIJoyce Mother * 7
A Aunt 4 1Sf 4 32 5 years —_— —B Mother

Megan Father 14Sf5 32 Birth IPolly Adopted * 3 1
A Paternal aunt

7S f 6 33 Birth — — 0B Maternal aunt

Jenny Paternal aunt * 8 3 53S{7 33 Birth IT (a)Kathleen Paternal aunt

Olive Mother 3 3Sf8 35 Birth II (a)Madge Paternal uncle * 3
Madeline Adopted 5 2Sf9 36 16 months ILilian Adopted * 2
Marjorie Adopted * 30 4Sf 10 36 22 months IVNorah Adopted

9
Molly Maternal grandmother * 5Sfll 38 8 years ITIDorothy Mother 2 63
Pauline Mother ** 1 2Sf 12 38 7 years IT (b)Sally Maternal aunt 1
Viola Maternal grandmother *S f 13 39 Birth— IT (b)Olga 11 years

|

Mother 6 2 1
Millicent Paternal grandmother 23Sf 14 40 3 months IV| Edith Mother * 1 $
Joan Mother * 4 |12Sf 15 40 Birth— II (b)Dinah 5 years

|

Maternal aunt 3
June Adopted * 10S f 16 4] Birth IIIClara Adopted  
  

OO
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Case A First Names
Number ge irst ING

| Jacqueline

Sf17 41
Beryl

| Christine

Sf 18 42
Nina

Herta

S £19 43
Berta

Charlotte

S f 20 45

| Laura

| Mary

S f 21 47
Nancy

Olwen

S f 22 48
Gwladys

Annie

S f 23 48
Trixie

Joanna

S f 24 50
Isobel

Odette

S f 25 51
Fanny

Amy
S f 26 55

Teresa

Dora

S f 27 56
Brenda

Maisie

S f 28 59
| Vera

Adeline

S f 29 59
Gwendolen
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Childhood Separation acing _ (Points Difference
in Score)

{ ~ ms bo

2 g = ‘s = 3 .v

A promht UpBy

|

Sag ak Se Se 88
rou =

se gue SS aS

|

SElSE/SS
ce 88) 5) 8) *
* an

' Paternal uncle | 17

Birth | TI (a)

Distant maternal | | | 13 1

cousin

Father *

Birth | II (b)
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CASE HISTORIES OF MONOZYGOTIC TWINS
BROUGHT UP APART

CASE S m1, AGE 14
(Both twins seen by colleagues only)

Separated at 3 months Grade ITI
Mother 1, RICHARD . - Poorer MHR
Maternal aunt 2. KENNETH

Separation

Atthe birth of the twins the mother had a nervous breakdown [see below]; she cared for
Richard, but says she never bothered about Kenneth whom she has always resented. At
about 3 months(notlater) mother’s sister, who had been helping her, took Kennethherself,
initially for a year but in fact permanently—she did not want to part with him and mother
has not wanted him back. Though living only a few miles away, on either side of a small
town in Scotland, the twins did not meet or know they were twinstill they were 5 or 6.
From the age of 9 they met once a week when Kenneth’s family cameto live in the town.
Dick’s family has continued to live in a small nearby village close to a steel works. They
have not goneto school together. Dick was brought up with a sister, now aged 19; Kenneth
with two (foster) brothers now 29 and 27. FATHER: steel worker, very deaf, has had per-
forated gastric ulcer, no very positive relation with either twin, though mother says he
spoils them. MOTHER (seen by P. S. W.): aged 52, herself one of twins, her twin brother
dying at 8 weeks; thin, tense, expresses manyfears, rarely goes out; showsherself aggressive
towards the twins, especially Kenneth, but is overprotective and Overpossessive of Dick.
During pregnancy feared twins but did not know she was in fact going to have them.
Allegedly at the shock of finding there was a second baby (Kenneth) had a ‘complete nervous
breakdownlasting for years’: only within last 4 or 5 years has she approached normality.
After the birth, she was restless, could not sleep, lost her appetite, was unable to go out;
thereafter chronically anxious, hypochondriacal, obsessionally tidy, constantly chivying
her family. She seemed to be of dull intelligence; has had no psychiatric treatment.
UNCLE: normal; motor mechanic; Kenneth very fond of him. MATERNAL AUNT (also
seen): age 50; fat, cheerful, more at ease, more intelligent and moreefficient than the mother,
without any sign of aggressiveness; speaks with great affection of Kenneth, though she
said that when he was naughty she used to threaten him with return to his own mother;
not worrying or fussy, no ill health elicited.

Health

At birth Dick weighed 3 lb., Kenneth 24 Ib. and it was not thought they would survive.
Dick had difficulty in sucking and cried a lot duringthefirst year. Though smallerat first,
Kenneth waseasier to manage and according to our information wasearlier in passing his
milestones. Both had their tonsils out at 2. Though small (Dick 4 ft. 10 in., Kenneth
4 ft. 103 in.) neither has had any significantillness.

Test Results

Richard Kenneth

Dominoes 22 12
Mill Hill (Junior scale) 19 19
Extraversion 16 144
Neuroticism 3 3

School Reports

Dick is twelfth in a class of sixteen boys, Kenneth nineteenth in a class of twenty-two,
in their respective ‘non-language’ type secondary schools. Neither has impressed his
teachers by any special ability or by reason of his behaviour.
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Personality

They seemed to be pleasant, easy-going lads. They like going around together when they

can, stand up for one another and rarely quarrel. They had normal boyish interests, though

the mother tended to restrict Dick’s social activities. To judge by the manner in which

they tackled the Dominoes they would appear to be somewhat impulsive. ‘The aunt regards

them as being ‘in many waysvery alike’, and the psychiatric social worker who took charge

of the investigation of this pair found them to be similar in many of their attitudes in a way

which was difficult to bring out in the history.

Though Dick gets on well with other boys, Kenneth has more general social contacts.

He seemed to be a warmer and morefriendly person with more social poise and more

observant about what was going on. Dick, on the other hand, was less responsive, more

slovenly in gait and somewhat sulky in attitude. There were no other indications of

maladjustment.

Comment

Similarities and differences in personality are fairly equally balanced, but since the

similarities relate to very ordinary characteristics and the differences are rather more easily

described, the case has been rated as Grade III rather than II (b). While Kenneth’s greater

warmth, friendliness and security can perhaps be regarded as reflecting qualities in the

aunt’s personality and the homeshe has provided,it is remarkable that Dick shows so few

signs of having been brought up in such an unfavourable environment and that the twins

are as alike as they are.

CASE S m 2, AGE 17

Separated at birth Grade III

Paternal aunt 1. BERTRAM

Paternal aunt 2. CHRISTOPHER . . Poorer MHR

Separation

The mother died the day after the twins were born. The paternal aunts decided to take

one twin each and they have brought them up amicably, living next-door to one another

in the same Midlands colliery village. The twins have different surnames. They are con-

stantly in and out of each other’s houses. BERTRAM’S ‘FATHER’: face worker in the pits,

friendly, cheerful, fairly sociable, says he gets worked up easily. BERTRAM’S ‘MOTHER’:

normal, hospitable, expresses no strong opinions; has two daughters of her own, a shy girl

of 23, who is a solicitor’s clerk, and a normal, plumpgirl of 9. CHRISTOPHER’S ‘FATHER’ :

colliery fan attendant, skilled worker but earns £5 per week less than Bertram’s father;

asthenic build, non-smoker, teetotaller, stresses the great responsibility of his work—peoples’

lives depend on him; coachoflocal football team. CHRISTOPHER’S ‘MOTHER’: similar to her

sister, Bertram’s ‘mother’, in personality, perhapsa little quieter; no children of her own.

Bertram’s family, but not Christopher’s, possess a television set and a car.

Health and Environment

Both twins were tiny when born. Though a little heavier, Bertram was very black.

Bertram was slightly ahead in physical development, but only he had pneumonia at 2,

broke his forearm at 12 and had rheumatic pains at 14. Bertram’s voice wasthefirst to

break by about 6 months. They went to the same school until 11, when Christopher by a

narrow margin passed into the Technical College in the nearby town; but when Bertram

left the secondary modern school, Christopher left school too and both twins became

garage mechanics. Christopher has been taken on as an apprentice. There is not scope

for two apprentices and Bertram is considering joining the Air Force to learn a trade.

Test Results
Bertram Christopher

Dominoes 36 34

Mill Hill (senior scale) 11 15
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The adoptive parents of both twins and Bertram’s elder foster-sister also completed the
self-rating questionnaire.

Bertram and his
‘parents’ andfoster- Christopher and his

sister (cousin) ‘parents’
Extraversion

‘Twins 18 123
Fathers 8 11
Mothers 134 9
Foster-sister (age 23) 9

Neuroticism
Twins 54 84
Fathers 20 8
Mothers 124 9
Foster-sister (age 23) 18

Bertram’s scores are more like Christopher’s than like those of his foster-sister or the
mean scores of his adoptive parents. Though Bertram’s parents are the more neurotic,it is
Christopher whois the slightly more neurotic twin.

Personality

They have always been closely attached to one another, and now go out courting together.
This year they are planning to take a holiday together, without their parents. It is claimed
that if one twin hurt himself the other one always knew. When they wereyounger, Christo-
pher used to follow Bertram around‘as if he were a younger brother’. Uptill the age of 7
they were both afraid of strange noises and the dark ; Otherwise they have been very free
from anxiety and they appeared to be well-adjusted lads. Their interests are mechanical
and sporting ones. They enjoy adventure books and films. They were dressed alike in
smart flannels and coloured waistcoats and after the interview left to keep a date with their
girls. When their features were inspected they both giggled in a similar way.

Christopher’s features are more delicate, almost girlish. Bertram has the reputation of
being the more energetic. He would rush in toa fight, where Christopher would hold back.
Bertram regards himself as the more sociable, thinks Christopheris ‘stuck up’. Bertram was
certainly the more forthcoming. Christopher was rather shy, sitting on the arm of a chair
and looking away during much ofthe interview.

Comment

The environment for these twins was as alike as that of most twins brought up together,
except that they did not share the same parents. Personality differences were perhaps more
distinctive than the resemblances and are not unlike those quite often seen in twins brought
up together. The fact that Bertram takes the lead could be related to the fact that in the
relationship between the two families it is Bertram’s family that takes the initiative. They
sent the twins’ namesin to the B.B.C. andthe interviews took place in their home.

CASE S m 3, AGE 18
Separated at 20 months Grade IV

Adopted 2. RUSSELL . - Poorer MHR
Mother 1, TRISTRAM

Separation

They are the offspring of a bigamous marriage and, largely for domestic reasons, their
mother was unable to look after them much at first. For 3 months during early infancy,
Mrs. R., an acquaintance of the mother’s, had both babies at her home in London. Then
they were looked after by mother and maternal grandmother in a town in North-west
England for a few months, returning to London where Mrs. R. had Russell on one or two
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In Dr. Desmond Pond’s opinion this suggested that Russell ‘developed epilepsy followingbirth injuries because of his genetic tendency thereto’,
Apart from his epilepsy Russell has had an operation for pes cavus and he has a spottycomplexion. Otherwise his physical health has been satisfactory. He is one inch shorterthan Tristram. Tristram has suffered much from catarrh and has been three times inhospital on accountof nasal polypi.
Both twins are left-handed.

Test Results

Russell Tristram
Dominoes 23* 30
Mill Hill 6 14
Extraversion 64 9
Neuroticism 10 7

* Allowed to continue for 50 minutes instead of 20, scored 29 out of 30,i.e., normal intelligence.

Personality

The twins have no close feeling for one another. Russell was a sad-looking boy with a
slight stoop and a puzzled Screwed-up expression. He waseasily discouraged when doing
the vocabulary test but most persistent with the Dominoes. At homehe cleans out his own
room, does someerrands and occasionally cooking or washing up. Heisaffectionate towards
his ‘mother’ and inclined to be jealous of any attention she gives her grandchildren when
they visit. He does notlike going out to the cinemaor to sports. Helikes listening to the
radio and reading—‘it is all there is to do’. His overriding interest is astronomy. He saves
up his money for books on this subject. He wrote to the author of one of these books and
proudly showed methereply he received, from which it was clear he had misunderstood
some elementary point. He admits he understands none of the mathematics on the subject.
(In calculating his fare he persisted in Saying twice ls. 8d. was 3s. 6d.). Heis contemptuous
of astrology—andalso, he says, of religion: if there was anything in prayer God would have
made him better. He was painfully slow in speech and in action, particularly in anything
requiring the use of both hands together. He was sorry that Tristram, who had come from
the north with a friend on a motor-cycle, had declined his invitation to stay with him—‘I
suppose he wouldn’t want his friends to see what I looked like’. Russell has no friends.
Mrs. R., on going through the ‘normal personality traits’ section of the booklet, describes
him as slow, cautious,silent, reserved, quiet and thrifty. Heis not often excitable. He can be
obstinate and moody.

Tristram appeared to be a normal boy for his age. Hesaid he was quite happy at home—
‘not regimented the way some people are’. His main interest is his job—radio engineering.
He has passed thefirst of his exams in his subject. He spends most of his spare time with
radio sets and with his motor-bike. Helives in a large seaside town, but helikes to get out
into the country with a friend and shoot rabbits and watch birds. He denies any greatdifficulty in making friends. He sayshe is not seriously interested in girls yet. The informa-
tion in the booklet describes him (apparently quite well) as shy, silent, quiet and thrifty likeRussell, but he is not slow or lacking in confidence. Tristram says he has no nervoustendencies and none were noticed. Both twins independently express a strong disapproval
of smoking.

Comment

In as far as the twins show a resemblance in personality, it seems to lie in their beingplacid, quiet, determined, persevering and greatly interested in scientific subjects. Tristrammight be described as an introvert, as Russell was in his school report [see above]. However,the similarities are greatly overshadowed by the differences caused by Russell’s organicbrain disease, cerebral atrophy, hemiplegia and epilepsy.
Both twins had an unsettled environment for part of their early years, but a satisfactoryone after that. Theeffect of the different environments has probably been slight, relative

I2
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Test Results

Frederick Peter

Dominoes 25 30
Mill Hill 10 5
Extraversion 164 18
Neuroticism 64 7

Personality

As children, they were happy, lively boys, with many friends; in the B stream of their
respective schools, being weakest at English, best at maths; fear of the darktill leaving
school, no other neurotic traits. Frederick impressed me as a friendly, cheerful, efficient
young man, rather lacking in introspection. Peter made a very similar impression indeed,
and, interviewed separately, described things just as Frederick had done. They dislike
planning in advance. They have had numerousinterests—a three-wheeler car, a radiogram
and popular records, keeping pets—but they usually lose interest after a while. They never
read. They used to go dancing a good deal. Theylive mostly for their business, getting
home in the evenings and enjoying a few pints of beer at the weekends. The twins and
their families seem to get on well: ‘we follow each other’. Frederick’s wife confirms the
similarity. No differences of any significance could be elicited. Neither has had any
psychiatric illness.

Comment

These twins were brought up quite separately, one of them without a ‘father’, but they
are nevertheless strikingly alike in their extraverted temperament. They have been in
business together for the past 8 years and this must contribute something to the similarity
of the lives they lead.

CASE S m 6, AGE 32
Separated at 6 months Grade I

Paternal aunt 1. FOSTER. . - Poorer MHR
Mother 2. FRANCIS

Separation

When the twins were 6 months their mother went to hospital with scarlet fever. Francis
was looked after by a paternal uncle and aunt until the mother returned from hospital.
Foster went to a childless paternal aunt and her husband. This aunt persuaded the mother
to let her adopt Foster as the mother already had eight children to look after, five of them
by a previous marriage; a ninth was born 3 years later. The twins have continued to live
in the semi-industrialized villages on the outskirts of a large northern town where they were
brought up about 5 miles apart, but meet only occasionally now. The separation created no
ill feeling in the family, but Foster came to regret he had no brothers. In childhood they
would meet in each other’s homes during the school holidays and sometimes their aunt
would take Francis as well as Foster away for a week’s holiday; their mother was unable to
afford to go away for a holiday with the children. They wentto different schools. FATHER:
quarryman, jovial, outspoken, generous; impressed on his children the value of work well
done andof socialist principles. MOTHER: very strict, a big woman who would hit the
children and swears freely; believed in teaching children the difference between right and
wrong (by punishment) from the age of 4 or 5 months. UNcLE: foreman tailor and at one
time professional cricketer; animal lover, left upbringing of children to his wife 3 quick-
tempered if anyone got across him. AUNT: 2 years younger than mother, good-natured,
generous, strong principles; not so harsh as mother, but more particular abouttidiness in
the home, no children of her own. Foster had more individual attention and his home was
better off.

Later Environment and Health

Both had difficulty in getting suitable work on leaving school because of the depression.
Francis wanted to do engineering but settled down as a painter. During the war he was
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Separation

Rodney was born at home. The mother was then taken to hospital where Barry was born.
Rodney was taken straight away by the paternal aunt with whom he remained until the age
of 9 when, as the result of a letter from the mother’s solicitor, he was returned to mother
against his will. Barry was breast-fed, Rodney not. Until then they were brought up about
3 miles apart, Rodney in an industrial town in the Midlands, Barry in a smallvillage, but
without contact. Rodney knew all along that he was a twin. The AUNT waselderly with a
grown-up daughter who had a son the same age as the twins. The UNCLE wasretired and
had an allotment. They were better off than the parents and, unlike Barry, Rodney was
taken on holiday each year. The aunt waslively but ‘the sort that kept a tight rein on you’,
old-fashioned, very strict but not cruel: Rodney said he would not leave her for the King.
He was threatened with being sent back to his mother if he misbehaved. FATHER was a
hosiery worker, well-respected and patient, both twins equally devoted to him, whom they
are said to resemble. The home atmosphere wasalso strict. There were eight elder and one
youngersiblings and not enoughchairs to go round at meals. Later on MOTHER had diabetes
and could not stand noise. Rodney considers that mother treated the twinsfairly.

Health and Later Environment

Barry had a difficult birth—was black and blue and was almost given up for dead—and
was very delicate for a while. Rodney lost much schooling on account of colds. Otherwise
good health. Rodney is the bigger and portlier. Both entered the hosiery trade and earn
good money, but Rodney has donebetter for himself. He has a car and a more luxuriously
furnished home. They were in the Services together as driver mechanics. Only Barry
went to Normandy and had a leg wound for which he was sent home. Rodney married at
25, 2 years before Barry who married a second cousin with the same surname who had been
brought up with him from the age of 10, her mother having died. They have three and two
children respectively. Rodney’s two younger children were Rhesus babies and it was this
fact which led him to volunteerfor a scientific research. Rodney’s wife is the livelier. Both
live in council houses about 10 miles apart. No very close contact since the war.

Test Results

Rodney Barry

Dominoes 26 17
Mill Hill 15 7
Extraversion 123 Os
Neuroticism 74 10

Personality

They are stocky young men who look young for their age. The twins consider them-
selves to be very much alike in character, as does Rodney’s wife who says they are both
easy-going, good-natured, not aggressive, but fond of teasing people. They are ambitious
to get to the top of their line and earn more money. Theydislike smoking, but drink
moderately and enjoy playing darts in the pub. Rodneyis the best bowler in the local
cricket team and played in goal in the football team till last season. Barryalso is a cricketer
and footballer. Only Rodney has been interested in boxing, Barry in dancing, Rodney
disliking the latter on account of shyness. Barry has a pleasant tenor voice.
The most notable differences between them seemed to be in intelligence and drive.

Barry’s poor score on thetests is in keeping with his school record andclinical impression.
Though neither of them liked school, Rodney got on better, and at work he operates a more
complicated machine than Barry. From the time he cameinto his own mother’s homeuntil
joining the army Rodney was the shy one. He had a stammeras a child which still shows
occasionally now. However, since the war he has developed more push and bravado,
whereas Barry seemed a good deal shyer and lacking in confidence. He has a nervous
habit of shaking his head when worrying about something. Both admit to a fear of heights
but neither has had a neurotic illness.
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Comment

This pair was separated before the second twin was born. Rodney’s superiority may be

due to a real possibility of brain injury in Barry at birth and to a better start in life. His

shyness and stammer in childhood could have been the result of a change of home under

difficult circumstances.

CASE S m 8, AGE 38
Separated at about 2 years Grade III

Orphanage 1, EDWARD . . Poorer MHR
Orphanage! (different cottage homes) > KEITH

Separation

Although one account has it that the father died before they were born, it seems more

likely that the large family was broken up when the twins were about 18 monthsor 2 years

old on account of the parents being alcoholic. The twins were sent to a large orphanage,

and as soon as they left the nursery they were put into separate cottage homes, a mile or two

apart, because they always quarrelled and fought when they were together. One account

has it that they did not meettill they were 11. At this age they were in cottages next door

to one another and attended the same school, but they continued to fight and were soon

moved farther apart again. Keith seems to have had more changes of housemother than

Edward. They weretransferred to a training school at 13 to learn land work, but Edward

escaped after a few months, worked in London as a page-boy for 9 months and then, when

old enough not to be recalled to the school, returned to the town near the training school,

where he workedin factories or as an electroplater. Keith, however, continued to work on

the land. They met again at about 20, when they again fought, then no more until some

years after the war, since when they see each other once every year or two.

Health and Later Environment

Keith is said to have been treated in hospital for concussion when his pram was knocked

down before the twins went into the orphanage. Edward wasthe bigger child, though both

are of slight build. Keith was hospitalized for measles at 6; he had mumps and pneumonia

at 21, and pleurisy at 31. Recently he has had someneuritis. However, Edward looked in

poorer physical condition and has had various ailments—weak chest, indigestion, headaches,

black-outs, rupture, ear trouble, athlete’s foot—andothers, of which he gives an exaggerated

account. In the war Keith served as a batman in the Navy and was torpedoed once. Edward

was in the cookhouseandin a photographic unit in the Army; not wounded. Keith has had

a good manyland jobs, mostly as pigman, for some timeliving in poor conditions in a hutted

camp. He has very recently moved into a small farmhouse to run a pig farm owned by a

business man. Until then Edward was always considerably better off. Since the war

Edwardhas been living on a housing estate. He was once foreman in a small factory, butis

now working on the bench in a large engineering works.

Keith married a servant at 21 and has four children, aged 5 to 15. He also looksafter the

illegitimate child of his wife’s sister. His wife is very protective towards him. Edward

married a housemaid at 18 by whom he had a daughter now aged 16. He divorced her at

the end of the war and had a child by the housekeeper who cameto look after his daughter.

He turned her out whenhe discovered she was unfaithful and then married his present wife.

She brought a child by a previous marriage into the home, a boy now aged 13, and they

live with him, Edward’s second child whois a girl now aged 9, and an unrelated foster-child

of 3. Edward’s eldest girl has returned to her own mother. Edward’s present wife is a more

sophisticated woman than Keith’s wife, but admires everything Edward says and does.

Test Results
Edward Reith

Dominoes 20 24

Mill Hill 11 13

Extraversion 10 9

Neuroticism 15 154



changes of job and the poor conditions in which he has lived much of the time, Edward’sis more evidentin his chequered domestic life; at one time the N.S.P.C.C. were called in.Though not very literate, they both seem to have good practical intelligence. They arequick in their movements and their wives have commented onsimilar mannerisms. Theyhave both taken up as hobbies collecting brass, making framed silver-paper pictures andgardening, both having won prizes at flower shows. Thefirst two hobbies were taken up byKeith in imitation of Edward, but it is interesting that he too should have found themcongenial. As children both suffered from enuresis until about 10. They have both beenfairly heavy drinkers at one time or another.
Marked thoughthesimilarities are, the difference in personality is even more outstanding.As a child Keith, but not Edward, had a very bad stammer, attributed to a fall from hispram; it is still evident at times. While Keith enjoyed his agricultural training, Edward—

At 19 he was convicted for housebreaking and put on probation for 2 years. A charge oftaking and driving off a Wolseley car was not proceeded with, Hehasneverbeenin prison.Whenhe wasinterviewed Edward said he believed that if you wanted to tell a lie it mightas well be a good one. He was evidently putting this principle into action when he boastedof having been sent to prison for stealing a Bentley. He said he had always wanted to seewhat the inside of a prison waslike: ‘Try anything once, is my motto’. The accounthe gave himself was Clearly full of exaggerations. He was casual and off-hand in mannerand seemed anxiousto impress or to shock his audience. His admiring wife supported his

more actively. Keith is a sun-tanned countryman, healthier and more muscular thanEdward whois weedy-looking, has a thin moustache and is known by a foreign nickname.Keith persevered with the intelligence tests, Edward rushed at them impulsively. Edwardhas hypochondriacal tendencies 3 he is afraid of getting tuberculosis, and in an erraticmanner has taken various remedies from his chemist for his chest or stomach complaints,

his left arm and leg sometimesfelt as if they did not belong to him, but when seen he couldnot remember this. However, he said he used to be able to make green sparks come out ofhim—heshook his arms, as if shaking water off them, andsaid, ‘butit’s no good, can’t do itnow’. Keith is quite different in these respects.

Thoughthere are unreliabilities about the story, the twins were certainly parted for mostof their childhood and the nature of their personalities seems clear enough. Their institu-tional environment may have contributed to the similarities. Thefinal differences in socialadjustment are very great and there are hysterical features in Edward’s make-up. Keith’sSstammer, his wife and their respective occupations seem to account for some of theinteresting differences between the twins.
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better off home. Robert’s early home life was perhaps the less satisfactory, in that his
‘father’ was morealcoholic, his ‘mother’ little neurotic and over-protective and he himself
had the potentially traumatic experience of hearing suddenly he was an adopted twin. But
this has produced no noticeable difference between the twins in emotional stability. It is
perhaps Jim’s decision to comesouth in 1929 at the age of 24 that is the mostcritical cause of
difference. It is tempting to attribute to their different social environments Jim’s greater
sophistication and Robert’s greater sociability. The one lives on the outskirts of Greater
London, and other in a closely knit mining community. The SRQ bears out the basic
similarity.

CASE S m 13, AGE 51
Separated at 12 months GradeII (b)

Paternal aunt 1. PATRICK

Mother 2. VICTOR. . . Poorer MHR
Separated

At 12 months because mother was pregnant again. A paternal aunt took Patrick who was
Stronger and he remained with her, Victor with his parents in the same town. The AUNT
was 50 whenshe took Patrick, 26 years older than mother. She was single but was already
looking after a cousin of Patrick’s, 12 years his senior. She was father’s partner in a dairy
business. Although he knew he wasa twin, Patrick felt towards his aunt as to a mother—
he had only to be threatened with return to his mother to keep him in order. The aunt
was a solitary but bustling and vigorous woman. MOTHER was friendlier but more easy-
going and lackadaisical. FATHER took an interest in both twins, but was liable to bouts of
temper and Victor came in for more of these. When Victor was small father sold his share
of the dairy and took up farming, but he lost money and hadto return to the family business.
Later on he made money which he invested in shops. There was a youngerbrotherandsister
in the family. The twins went to the same school but did not get on well together. Patrick
preferred his younger brother to Victor. Patrick thinks he had a betterlife as a child and that
Victor was jealous of him.

Later Environment and Health

On leaving school father had Patrick apprenticed as a watchmaker and put him into one
of his shops. He has remainedin this trade to the present day. Victor was not apprenticed
as he was less intelligent, more extravagant with money and notinterested. He soon found ~
himself in hotel work and has spent most ofhis life as a hotel porter. Patrick was rejected
by the Army on health grounds. Victor was a driver in the R.A.O.C.for 5 years but not sent
abroad. They both married at 21 or 22. Victor’s wife was 195 years older and a domineering
woman, Patrick’s wife 3 years older. When they came together for the research the twins
had not metfor 9 years. Theystill do not get on well together. |
The motherhad a bad timeat the birth of the twins and both were probably instrumental

births. Victor, the second born, was smaller at birth and almost given up for dead. Both
have hammertoes and a minor deformity of the finger-nails. Although living in different
homes both had rheumatic trouble as children. While Victor lost a good deal of schooling
because of growing pains in the knees, Patrick had rheumatic fever and (2?) valvular heart
disease. Since childhood hehas beenliable to fainting attacks in which he turns blue, drops
to the ground,and revives after about 20 minutes feeling tired and with a pain around the
heart. He did not play games at school, while Victor was able to rush around as much as
he liked. Patrick has a thinner and longerface andhis upper arms are extremely emaciated.
Patrick is 34 in. taller but 6 lb. lighter than Victor. Victor had to wear glasses at school and
wears stronger glasses than Patrick now.

Test Results Patrick Victor

Dominoes 28 22
Mill Hill 25 22
Extraversion 5 11
Neuroticism 13 11
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of reading, does not share his wife’s social interests, very fond of Jessie. Mrs. E., 47, is a

well-built woman, describes herself as the noisy type, has many social interests and is a

prominent memberof the local Labour Party. They have a son of 20, a radar mechanic in

the R.A.F. Following his birth, Mrs. E. had four miscarriages. She made an unsuccessful

application to adopt a Basque child in 1938; would have liked to take both the twins;

fond of Jessie. Though at one pointshe said, ‘you can’t spoil children enough’, she believes

‘they should be treated like puppies right from the beginning to know who’s boss’. Jessie

has comein forstricter discipline and more spanking than Winifred. Mrs. E. taught her

her letters before she went to school. She believes in teaching herto ‘do for herself’ and she

has gone to stay with relatives in the north on her own. Until recently Mrs. E. had made

attempts to stop them from seeing each other, but has not been unkind to Winifred; seems

resigned to their going about together now. She had Jessie’s hair permed a year ago to

make her look different from Winifred. Sends Jessie to ballet dancing classes. When Jessie

was 4, told her she was adopted but not that she was a twin. Has gone out to work ina

laundry full-time since Jessie was 63. The E.’s have a slightly larger house; Mrs. E.’s

father lives with them. They earn a little more than the T.’s. THE T.’s are local people.

Mr. T., 45, is a presser in a shoe factory, a lively man but inclined to be irritable, for

example, when Winifred is untidy, but very fond of Winifred. Had originally wanted to

adopt both twins. Mrs. T., 41, of slight build, quiet, placid, main interest dressmaking, no

social interests. Has had no children of her own. Did notatfirst feel she could cope with

both twins but was disappointed later that she had not taken them both. Has not such

decided views as Mrs. E., lets events take their course and made no attemptto prevent the

twins from meeting; thinks she may have spoiled Winifred, letting her have too much of

her own way. Did not teach her her letters before school, or send her to ballet classes.

Did not tell her she was adopted but admitted it when she discovered Jessie was her twin,

at the age of 5. Mrs. T. went out to work full-time in a shoe factory when Winifred was2.

Her sister-in-law looked after Winifred when she was out. When Mrs. T. came to the E.’s

homefor the interview this was the first time she had beeninside.

Development and Health

Winifred was a little bigger at birth. Mrs. T. adopted her as she wassaid to be the better

baby. Nosignificant difference in early development, though Mrs. E. who has higher

expectations thinks Jessie was a little late in giving up baby talk and was small for her age

until recently. Jessie had whooping cough and pneumonia at 14 months and measles at 5.

Winifred had whooping cough less severely at 4 and measles at 3. Since infancy both have

been liable to extensive heat spots in the summer. Winifred is still very slightly bigger.

Test Results
Jessie and adoptive Winifred and adoptive

parents parents

Dominoes

Twins 23 21

Mill Hill

Twins (Junior scale) 11 12

Mothers (Seniorscale) 12 11

Extraversion

Twins* 183 17

Fathers 3 21

Mothers 18 7

Neuroticism

Twins* 94 7

Fathers 11 8

Mothers 6 10

* Twins rated independently by their adoptive mothers.
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resemblance, though Jessie is perhaps the better adjusted at home. The twins themselves
completed the SRQ with the following result—Extraversion: Jessie 15, Winifred 17.

Neuroticism: Jessie 15, Winifred 15.

CASE S f 2, AGE 23

(Booklets only)

Separated at 6 months (together from 5 to 7 years) Not graded

Mother 1. TwinA.

Maternal aunt 2. TwinB . , No MHR made

Summary

The mother could not manage both twins. A remained with parents (father, dustman)
and elder brother. B was taken by maiden aunt (warehouse fore-mistress) in a neighbouring

town. They were reunited from 5 to 7 years, then parted again. —They meet every weekend

now. A has worked mostly in a leather factory, B in a warehouse. Botharestill single.

B is taller but lighter in weight and has had more illness; she is left-handed. In their
booklets both make special mention of sporting interests and abilities. They both underline

‘uninterested in the opposite sex’, A double-underlining this item. B considers herself to

be very shy. A claims telepathic experiences between herself and her twin. EXTRAVERSION:

A, 15; B, 12. NruROTICISM: A, 124; B, 10%. They both live in the north and when

pressed decided they could not find time for the trip to London.

CASE S f 3, AGE 30

(Joyce seen by colleagues only)
Separated at 13 months Grade III

Adopted 2. VALERIE

Mother 1. JOYCE . ; . Poorer MHR

Separation

At the birth of a younger brother when the twins were 13 months, an acquaintance took

Valerie, the bigger baby, to help out temporarily, but he becameso attached to her that he -

kept her permanently with mother’s full agreement: she felt both twins would have a better

chance in life that way than if they were brought up together in poor circumstances. Joyce

remained with the parents. Valerie was in a nearby small town in southern England ‘only

a fourpenny bus ride away’. Thoughattending different schools, the twins met about twice

a week and sometimes spent holidays together. FATHER: gardener, energetic, rather impul-

sive, but easy to get on with, died when twins were 13. MOTHER: ‘terribly sweet’, never

miserable, died recently. FoSTER-FATHER: carpenter (own business), slow, placid, bronchitic

—‘he was myrock’ (Valerie). FFOSTER-MOTHER: 5 years older than mother, stricter, more

reserved and particular ‘there were things you could not ask her’, no children of own,

‘idolized’ Valerie; home considerably better financially. Joyce wore Valerie’s cast-off

clothes.

Later Environment and Health

Valerie took a secretarial training and worked as secretary to the Assistant Director of a

factory. Since marriage at 22 to a machine designer she has worked part-time for hospitals

and welfare organizations. She had four miscarriages before her daughter, now 2, was born;

since then she has put on weight and thyroid trouble is suspected. Joyce did domestic work

and for several years has been housekeeper to a doctor. After two broken engagements she

married a tool-setter a year ago, a quieter and less ambitious man than Valerie’s husband.

Only Joyce had whooping cough at 2. Valerie’s periods started a month or two before Joyce’s

and she has usually been bigger; she is left-handed.
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and at 18 she had an operation for a vaginal cyst. At various times she has complained of
fibrositis and dyspepsia. She is a little bigger than Clara.

Clara has worked for 23 years in the same laundry whereshe is now a charge hand. June
has doneclerical work and typing for various firms, both before and at various times since
her marriage. Whereas Clara is single (‘What will be, will be’), June has been married
happily to a clerical civil servant since 26 and has a son of 11 and a daughter of 13. Her
husband hadtuberculosis when the children were small. After sharing a house with in-laws
for 10 years they have recently moved out to a middle-class suburb.

Test Results

Fune Clara

Dominoes 23 21
Mill Hill 15 11
Extraversion 15 17
Neuroticism 8 10

Personality

They both look young for their years. When girls they both had ambitions to sing or go
on the stage. (June as a child was a memberof a dancing troupethat performedfor charity.
She had her voice trained andliked to sing operetta.) They are rather conventional (especi-
ally June, who, for example, expresses verbally a greater willingness to help in the investiga-
tion than one would have deduced from her behaviour) and fond of using clichés (especially
Clara, who, for example, if she is unwell says she is ‘off song’). They both say they are
afraid of mice and any fluttering things, fears which they developed independently of one
another. They also both claim to have a fiery temper.
Both are very conscious of the difference between them in socialclass. June, who twice

refers to royalty during the interview, compares her background with Clara’s ‘very humble
home’ and feels they havelittle in common. Herlack of strong feeling for her twin has
sometimes worried her. Clara on the other hand stresses the similarities, though she wishes
she had had more education so that she could have been a typist (i.e., like June). Clara
likes to be sociable and generous. She was friendly, talkative and helpful, but perhaps a
little over-dressed and anxious to please. Juneis rather more reserved, talks about the need
for privacy, the importance of minding one’s own business; she is more concerned about
the value of money.

June regards herself as being anxious and worrying. At 13 she developed

a

fear of sleeping
on her own. Whenliving with in-laws she would often feel tense 3 at one time she consulted
her doctor, she felt so restless and fidgety; her dyspepsia she attributes to the worry of
having her husband ill at home. Clara says she is not the worrying type. Whereas June
spoke about her own illnesses, Clara denied any complaints herself but talked rather of
sudden illness which had befallen acquaintances of hers. However she does recall feelings
of tenseness when her mother nagged.

Comment

Perhaps neither the similarities nor the differencesin this pair go very deep. After having
a worse time in the earliest years, June was brought up in a middle-class, Clara in a working-
class, home. This has coloured their different attitudes. June has shown some minor
symptoms under domestic stress, while Clara has remained single.

CASE S f 17, AGE 41
Separated at birth GradeII (a)

Paternal uncle 1, JACQUELINE. - Poorer MHR
Distant cousin of mother 2. BERYL

Separation

At 3 weeks on death of mother, aged 42. Since the grandparents were unable to take
the twins, Jacqueline was looked after by a paternal uncle and aunt, Beryl by a distant cousin
of the mother,living in different London suburbs. They were brought up to know oftheir
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after the loss of her son she threw herself actively into this, becoming treasurer of her
branch and member ofthe social studies and rambling sections. Jacqueline heard about
the organization from Beryl and became a keen membertoo. She is chairman of the music
section and conducts the choir. Neither suffers from shyness. They have similar educational
ambitions for their children, sending them to independentschools. Their greatest failing
they considerto beirritability, especially with the children, but these moods are soon over.
They have reacted normally to the difficult circumstances they have met with such as
Jacqueline’s husband’s coronary thrombosis and Beryl’s daughter’s hare-lip. They consider
they resemble one another more closely than they do their elder sister. When they first
met Beryl had a momentary doubt as to whether she would like Jacqueline who came from
a more well-to-do home. In fact the twins have got on excellently, even when sharing
homes, and there is no tendency for one to be dominant. Both have minor countingrituals,
Beryl counting the number of knives and forks when washing up. Jacqueline shares with
her foster-father a step-counting ritual. When once sight-seeing with him they discovered
they had both counted the numberofsteps to the top of a tower. Beryl is more easy-going
and has perhaps a quicker wit. She was twice noticed to be singing to herself. Jacqueline
is quicker off the mark with jobs and in everyday routine. As a child only Jacqueline bit her
nails, until the age of 10, and she has more marked obsessional traits than Beryl. Jacqueline
worries more about small things and if her husband is late home even by a few minutes
thoughts of possible accidents might come into her mind; she dislikes changing the days
on which she does her washing, dusting, etc., at home. Unpunctuality in others she finds
mostirritating. Beryl advanced the date of her marriage when herfiancé was sent to work
in the north; Jacqueline says she could not have donethis. Jacqueline’s greater caution
perhapsalso showeditself in her smaller family, her more sparing use ofmake-up and perhaps
in her greater attention to detail when doing the Dominoes. Nevertheless these differences
are comparatively minor ones.

Comment

The nature of the differences in personality is in keeping with the greater rigidity of
Jacqueline’s early homelife. In spite of the completeness of the separation throughout
childhood the resemblances are, however, more distinctive than the differences and are
particularly marked in gestures, tastes and social life. It would be difficult to explain the
likeness solely in terms of mutual influence.

CASE S f 18, AGE 42
Separated soon after birth Grade II (b)

Father 2. CHRISTINE . . Poorer MHR
Paternal aunt 1. NINA

Separation

At 3 weeks, as their mother was dying. Christine remained with father ina small industrial
town in the north and wasbrought upfirst by her eldest sister, then aged 20, and from the
age of 4 onwards by a stepmother. There were seven other brothers and sisters and a
younger half-sister. Nina was brought up by her paternal aunt in a big town about 14
miles away along with a cousin 11 years older. The twins generally spent summerholidays
together in each other’s homes. They knewall along they were twins, but Nina was taught
to call her uncle and aunt Dad and Mum. Faruer: coal merchant and music teacher,
rather strict but very jovial. STEPMOTHER: very clean and ‘fed us grand’, but hard and
unpredictable, favoured her own child, quarrelled with most of her step-children when they
married—Christine still not on speaking terms with her 3 cCongregationalist. UNCLE:
loom-tuner, quiet, easily satisfied, left Nina’s upbringing to his wife. AUNT: good-natured,
sympathetic; Church of England. Christine had

a

stricter upbringing, but whilst Nina
could confide in her parents Christine could not; Christine thinks Nina was spoiled. Nina
did not get on well with her cousin. At elementary school Christine was in a class of about
30, Nina in one of 40-50 children.
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hallucinations; aged 61-62 again in psychiatric hospitals on two or three occasions (diag-

nosed hypomania). His letter to Berta’s adoptive mother was written in a spirit of self-

reproach. Died at 76 of cancer. (Psychopath, manic-depressive.) MOTHER: died at 73,

heart trouble; needlewomen, reserved, religious, traditional in outlook: after much

indecision and prayer she accepted parting with Berta as God’s will. There wasa slightly

older brother (died at 18 in motor accident) and a sister 18 months younger in the family,

the latter reserved, stable with three children in Scandinavia. Dr. S. died when Berta was

23, successful go-ahead medical practitioner, affectionate and Berta was very fond of him.

Mrs.S., now 80,said to look 60, formerly masseuse; active, calculating, jealous of affections

of others, rather distant, religious (Lutheran).

Later Environment

Herta started work delivering laundry parcels at 12 before she left school. At 14, on

leaving school, she became a nursemaid, soon leaving home. Later she worked in a bakery

and as a waitress in the town. At 21 she wentto a large city where she eventually ran her

own restaurant in which shealso entertained as a singer. Her early married life was un-

happy. Herfirst husband, whom she married at 23, was a sadist who nearly strangled her

and was also a heavy drinker. She eventually obtained a divorce. At 35 she married a

stable R.A.F. sergeant whom she met at the end of the war. He brought her to England

wherehe is now a professional man. She has had no children. Berta went to high school

till 16, then studied social science, languages and the piano until her marriage at 22 to a

French factory owner in South America, 12 years her senior, and said to be diabetic. He isa

Catholic. They have a town house and a country villa. There are no children. Berta has

not had to go out to work.

Health

Herta is said to have a deformity of the left foot, Berta the same kind of deformity of the

right foot. In their early years Herta is said to have been the more forward and aggressive.

As a child Herta came up in a rash after eating strawberries; Berta had urticaria after

eating shellfish. Herta had two head injuries, the first at 18 when she was dragged along

the street by a runaway horse and may have had concussion, the second at 24 when she was

struck by her husband and had hospital treatment for neurotic symptoms [see below].

At 24 she had her appendix removed(no certain pathological changes, according to hospital

report). At 31 she had an operation for a myoma,at 32 a subtotal hysterectomy for ovarian

cysts, at 36 removal of a cyst from the right breast, at 38 an operation for a cystic mastitis

on the left side and yet another local mastectomy at 42. Berta had cystitis at 18, a nasal

polypus and tonsillectomy at 24, appendicectomyat 26, at 28 a right ovariectomy, and at 30

she had mastitis (left, operation not necessary; had hormone treatment for this at 42).

She also has a recurrent vaginal infection and pain caused by a left ovarian cyst or by

adhesions. For 10 years she says she had Méniére’s vertigo, following a period of insomnia

during which she took a great deal of hypnotics, and also colitis. But these troubles ceased

suddenly, thoughliable to recur in milder form lasting 1-2 days provoked by various circum-

stances, physical or mental (her account). Then at 39 she had a ‘vascular spasm’ (low

blood pressure, loss of memory and deaf for 3 hours, then aphonia 1 week, facial paralysis

and change of voice) with gradual but complete recovery over a year. She also mentions

hay fever, tachycardia, hyperthyroidism, neuritis, anaemia, pleurisy, and bladder complica-

tions and an injury to her foot.

Test Results
Herta Berta

Dominoes 16 28

Mill Hill 8 14

Extraversion 164 7

Neuroticism 16 14

Since English is the native language of neither twin, the precise significance of the

vocabulary and SRQ tests must be doubtful. A score of 16 on the Dominoes seemed an
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hysterectomy for a uterine growth and in 1955 she had a lipoma removed from under the

arm. Both twins have been treated for anaemia. Charlotte is more prone to rheumatism.

Laurais a little bigger.

Test Results
Charlotte Laura

Dominoes 25 27

Mill Hill 17 20

Extraversion 12 12

Neuroticism 11 10

Personality

Test results and personal impression agree in suggesting a strong resemblance. They are

friendly people, liking to crack a joke, and determined notto give in in spite of getting tired

rather easily. Charlotte quotes with approval her grandmother’s maxim that there is no

such word as can’t in her dictionary and she admires Laura’s plucky reaction to her recent

ill health. Laura says her mothersaid that if she could not leave her any money she would

leave her a sense of responsibility. She says, ‘Experience has been a teacher’; over the years

it has taught her not to give up andthat there is always a way round difficulties. Both refer

more than once to their growing older. They both pass remarks to the effect that mothers

give in to their children too easily these days, though Charlotte herself finds it difficult not

to be too soft-hearted. They are home-loving and take an active part in painting and

decorating the house. They havea particular love of nature and flowers. Charlotte has been

able to gather sixty different varieties of wild flowers for a show and knows whereto find

white heather. She has won first prize for flower arranging and helps at the local hospital

by decorating the wards with flowers. Laura is knowledgeable about the namesoftrees and

plants and her husband thinks she is mad the way she will wade through muddy water to

inspect an interesting specimen. Charlotte likes to go cycling and swimming with her

children. Laura used to be fond of dancing and swimming andas a child would go for long

walks. Recently she has had to lead a less active life, but was soon out working in the

garden again after her last operation. The twins have a strong mutual sympathy for one

another.
In their relations in childhood andto a lesser extent since then, Laura has tended to take

the lead. Charlotte was a more timid child and ‘just had not that extra push’. She used to

vomit whenever there was an air raid in the First World War. At the soundofthefirst air

raid siren in 1939 she did so again, but not after that. At school Laura used to be top of the

class, and was in a higherclass for arithmetic—Charlotte came fourth because, she thinks,

she was more nervous. Laurais still the more placid. Charlotte was more talkative. She

liked to bring the conversation round to her children—their health, their interest, their

intelligence; ‘They make youlife’, she says. On account of the children and her husband’s

irregular hours and quieternature she has fewer interests outside the home; but Laura prefers

a quiet holiday, while Charlotte likes a rowdier one with the children. Laura would very

much have liked children of her own. Since knowing she could not have them has beenless

interested in the sexual side of marriage. She is fond of Charlotte’s boys (as a baby one of

them mistook Laura for Charlotte and plucked at her blouse to be fed). When her husband

was abroad shefelt she was in danger of becoming too introspective, so she took up welfare

work ‘to take me out of myself’ and enjoyed doing voluntary workat a local infant welfare

clinic. She still does this 2 days a week. She liked it particularly when she usedto visit a

squatters’ camp where she says many of the children were unwanted. She tried to make

the clinic a home from home for them, bringing toys, arranging flowers and organizing

parties. Since her operation she has complainedofa lack of energy and has had to adjust her

life accordingly. She looked tired. Unlike Charlotte, Laura is a non-smoker and does not

take sugar in hertea.

Comment

Laura’s lack of children and her recentill health would seem to account adequately for

someofthe differences. It is possible, however, that Charlotte’s more rigid upbringing by a
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rather dominant and anxious grandmother has madehera little more anxious than her twin.

Charlotte was the weaker twin at birth.

CASE S f 21, AGE 47

Separated from birth to 12 years Grade I

Maternal grandmother ?| MARY . . Poorer MHR

Mother order) NANCY

Separation

Mother ‘had never been strong’ and for this reason the twins were parted within a week of

birth. Mary, the stronger and heavier, remained in the country village with the maternal

grandparents. The parents went, taking Nancy with them, to the home of the paternal

grandparentsin a distant coastal town. Theyfirst met again, aged about 8, when their father

was called up: he wanted a photograph of the twins together. From then on they met in

the coastal town for 1 week each August. Neither has any recollection of these early meetings.

At 12, for reasons which are not clear, Mary joined Nancy in the town where they attended

the same school. Until then Mary had attended the village school, while Nancy went to a

private school. 9 monthslater the maternal grandparents decided that mother should bring

both children home and they have lived in the same country village ever since. MATERNAL

GRANDFATHER: paper mill worker; for most of twins’ childhood lived on compensation for

factory accident and becamevery deaf; Mary was the apple of his eye; very quiet. MATERNAL

GRANDMOTHER: described as a hard type but would comfort the children when they needed

it; everything had to be just so; believed in going to chapel three times on Sundays. FATHER:

gardener; very good, practical and placid; had recurrent malaria. MOTHER: uncertain

whether she had mentalillness in early life, but for as long as the twins can remember would

do very little housework, was difficult to get on with, never kept any friends because she

would abuse them. At 65 wasfirst admitted to mental hospital following a confusional episode

which was regarded as part of a dementia with some organic impairment (? presenile

dementia); history of selfishness and destructiveness which had goneon since the twins were

children; has remained in hospital or after-care homes for past 5 years. When in the

coastal town the twins lived with their mother in the homeof their paternal grandparents:

grandfather kept a general store, very strong chapel man; grandmother, a ‘lovely’ person.

This home wasa little better off financially than the country home. The twins havea sister

13 years younger, unlike them and ‘very go-ahead’.

Later Environment and Health

After working as tambour beaders the twins married a pair of friends in the village at the

age of 25. Whereas Mary’s husbandis a go-ahead fruit grower, Nancy’s is content to work
as a chair polisher and a week-end groundsman; at one time he was employed by Mary’s

husband. Mary has two daughters and a son, Nancy has one daughter. Both have happy

domestic lives. Menarche occurred within a few months of one another at 14, Maryfirst.

Mary was once off work for 6 months with rheumatism. Nancy had a premature menopause

at 36. Otherwise they had fairly good health until they both developed slight hypertension

2 or 3 years ago. 9 months ago Nancy had carcinomaof the breast, followed by mastectomy
and radiation treatment. Maryis left-handed.

Test Results
Mary Nancy

Dominoes 32 28

Mill Hill 13 17
Extraversion* 3 (2) 3 (2)

Neuroticism* 13 (12) 14 (11)

* In brackets, scores on retest

after interval of 29 months. (Collusion
suspected on first attempt, 37/38
identical responses.)
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ofmy stomach’. Though worsein the past 3 years, Brenda’s neurotic symptoms seem to have
been chronic for many years. Dora feels that since her marriage Brenda has become harder.

Comment

Dora’s quieter country upbringing does not appear to have brought about the differences.
Brenda’s accidental injury to her leg (together with her father’s attitude to it) and her child-
less married life with an exceedingly quiet husband in another part of the country from the
rest of her family are seemingly the decisive factors.

CASE S f 28, AGE 59 (on completion of booklets)

Vera seen briefly by colleague only. Maisie not interviewed but supplied much
information by correspondence

Separated from a few months to 12 years and again at 17 Grade III ( ?)

Father 2. MAISIE

Paternal uncle 1, VERA . . . Poorer MHR

Separation

On the death of the mother, Maisie remained with the father and three elder sibs, Vera
being taken a few monthsafter birth by a paternal uncle and his wife who had five children
of comparable age; both lived in the same town in northern England. The twins met for
tea most Sundays. Vera did not knowtill 11 that she was (unofficially) adopted, but Maisie
always knew Vera was her twin. When they were 12 the uncle and aunt emigrated to
Canada and Vera at father’s request came to live in his home. Vera was homesick for her
uncle and aunt. She resented references to the close resemblance between the twins. At 17,
she joined her foster-parents in Canada where she has lived ever since. Maisie visited her
there 8 years ago and very recently Maisie visited the Old Country. FATHER, turner,
badly off, too proud to accept financial help, devoted to family but very strict; Maisie not
allowed to play with children in the street as this would waste her shoe leather. Theatres
and dancing not allowed. Father did not remarry. Maisie was brought up by a wet-nurse,
then for 2 years by an elderly housekeeper who wassaid to have loved her but was severe
with the other children, then by a widowed aunt whom the family adored, and then, when
the aunt remarried, by an elder sister. —TThe UNCLE who brought up Vera was a signalman,
better off than father, ‘rather liked his drink’ but was very affectionate. The AUNT took in
lodgers. There was much more freedom in the home. They could read comics and go to an
occasional dance or theatre but it was nevertheless ‘a good Christian family, working class,
proud and dignified’, according to Vera herself. The aunt accused the father of wanting
Vera back for her earning capacity, but this was not true as the twins signed on as dress-
maker’s apprentices for 2 years unpaid, and the father paid for Vera’s passage to Canada;
he was very distressed that he had ‘failed to win the love and trust of his own child’.

Later Environment and Health

Maisie worked as dressmaker, clerk, card writer and time-keeper till her marriage to a
schools inquiry officer at 23; they have one son and one daughter. Shestill lives in her home
town. She suffered a great deal of ear-ache as a child, has had operations for the ‘usual
women’s complaints’, and has had high blood pressure for the past 2 years.

In Canada, Vera worked as a clerk till her marriage to a mechanic at 21. According to
Maisie she was not as happy with her foster-parents in Canada as she had expected to be.
Her husbandis said to be an incurable drinker but holds down quite a good job. They have

had two daughters and one son. The younger daughter, age 23, is blind and mentally

retarded, had a brain operation at 16 andis looked after at home by Vera. Vera wearsglasses

and had a complaint of the right ear. There is no other information about her health.

Test Results (SRQ only)
Matsie Vera

Extraversion 13 8h

Neuroticism 133 13
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Personality

At school both twins were best at reading and composition, weakest at arithmetic. Both
have been very active in church and welfare work, taking up voluntary part-time work of
this kind since marriage. There may also be an obsessional quality about their personalities
—Maisie answers 11 SRQ questions with a question mark and after posting her booklets
writes again to correct a minor point about the duration of one of her jobs; Vera also
comments on her difficulty in making up her mind about her answers and there wasa rigidity
about her refusal to co-operate on some points. Of twenty-eight items in the Normal
Personality Traits section of the booklet which were answered by both twins, twenty-three
were answered in the same way. On Vera’s latest visit relatives were much impressed by
their identical mannerisms and their tendency to do or say the same things. Nevertheless
when Maisie visited Vera in Canada she considered they were unlike in temperament. An-
other sister who visited more recently reported that Vera now dyed her hair and gave her
age as 8 years youngerthan she really was. Vera’s own accountis that she had changed in
her general attitude. As a child, and even up to the age of 27 (the year in which her invalid
daughter was born) she was painfully shy. “Then all of a sudden’, she writes, ‘I began to
get confidence in myself. I became a leader in church work and worked hard and enjoyed
it, and everything 1 made up my mind to do I became a success at. .. . My greatest
ambition is to travel, to own my own business, take an active part in a good club.’ When
seen briefly by a colleague, she appeared to be ‘a fine, gentle, old lady’. She was willing to
talk, but her mind was made up: she would not answeranysilly questions or play around
when there were more important things to be done (she was referring to the care of her
daughter). But she felt ashamed to take this attitude when she knew her twin sister had
co-operated so well. She did complete the booklet but left blank the sections on family
history, physical data and income. A year later she visited England, and for her state of
mind then we have Maisie’s account. She opines that ‘all the emotional upset of the years
past made my sister—now I don’t know what wordto use, but sometimes I think her mind
is warped, she does and says such unaccountable things’. Unfortunately few details are
given, but by her refusal to write to Maisie, though she apparently enjoyed her holiday and
Maisie’s hospitality and she writes to other members of the family, suggests that she has
taken offence at something. But this was ‘just one episode to try and show youthedifference
that backgrounds and emotional upsets can create in people’ says Maisie.

In contrast to Vera’s increase in activity, Maisie writes: ‘It has been somewhatdifficult
to give a true analysis of my character due to the fact that I have considerably slowed down
in every way during thelast 2 years’, i.e., since the age of 57. She complainedin particular
of sleeplessness. (In a later letter written when she was 60, there is the suggestion of over-
activity: “I have not been well for the past 3 or 4 weeks and my doctoris trying to slow me
down in myactivities’.)

Comment

This pair has been less thoroughly investigated than the others. Monozygosity seems
likely in view of the striking likeness that was commented upon when the twins met as
adults (photograph taken then confirms this). The extent of the personality resemblance
must remain uncertain. It is possible that the twins have in common a cyclothymic tendency
which has shownitself in Vera by a swing into overactivity and in Maisie mainly in retarda-
tion. The disturbed family relationships, which were in evidence during childhood and
made their 5 years togetherin the father’s home unhappyonesfor Vera, seem to have coloured
relations between the twins.

CASE S f 29, AGE 59

(Both twins sent in their names)

Separated at 9 years Grade III

Father 1. ADELINE

Maternal aunt 2. GWENDOLEN . - Poorer MHR
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her world round B. Twins brought up in same town and now workfor samefirm as joiner
(A) and engineer (B). A has two, B three children. They are said to think alike, e.g., buying
identical presents for one another, but to be different in character—‘A is shy and diffident,
while his brother hasall the confidence A lacks. These are facts which you would not be
able to get out of the boys’, A’s wife adds. When the wife’s suggestion that we mightvisit
was taken up, no reply was received, and it was thought that the twins themselves did not
look on the investigation with favour. The family lives in the north of England.
Though lacking objective confirmation, these interesting accounts are consistent with the

reports of some of the more adequately investigated pairs.



SHORT CASE SUMMARIES OF DIZYGOTIC

TWINS BROUGHT UP APART

(For tests and ratings see ‘TABLE 42)

CASE Ds 1, MALE, AGE 62

Separated at 18 months on account of size of mother’s family. A with own parents and
other sibs (father, farm labourer; mother ‘a dear’, easy-going), B with childless maternal
aunt in another part of the country (uncle, horse driver, heavy drinker; aunt, strict, bad-

tempered). A, asthenic build, left-handed, married, no children, has worked in gentleman’s
service as chauffeur, club steward. B, pyknic build; married, three children; emigrated
to Canada at 18, still there (seen by colleagues), government clerk; chest wound in First
World War, nephrectomy, moderate degree of deafness. In personality both are friendly
and very talkative, but B is more intelligent, more active in communityaffairs, is sanguine,
shrewd, contented, self-reliant; A more practical with hands but (in spite of ‘better’ parents)
is moodier, was easily frightened as a child, shows much anxiety in relation to persons in
authority, became agitated when doing the tests, has consulted doctor for tenseness and

sleeplessness at time of added responsibility at work.

CASE Ds 2, FEMALE, AGE 12

Separated at 2 years. Maternal aunt (single, teacher), who had helpedall along (B was a
‘blue baby’, mother in poor health), took A permanently at that age when she did notsettle
in day nursery. B remained with parents in neighbouring town. Both at grammarschools.

A heavy sleeper, B light sleeper. A (like mother and aunt) has had migrainous headaches
from ageof 3, liable to occur when excited; also a dry skin condition (familial), left-handed.
B had rheumatism at 9 and recently developed an arthritic condition of the hip, for which

she is now in hospital. B is of a managing disposition and whentheyare together ‘drains the
vitality out of A’. B is boyish, restless, inquisitive, gets herself dirtier; A is shy andretiring,
rather sensitive, more affectionate. They have little in common.

CASE Ds 3, FEMALE, AGE 13

Separated from 5 months, when B went to hospital for congenital dislocation of hip,
till 54 years, and again from 84 since when B has beenat residential school for physically

handicapped, paying only occasional visits to mother. A at home with mother andsibs;
parents separated. At 5, B was untrained in toilet habits, took 2 hours over meals, is now

regarded as ‘a packet of nerves’, self-conscious, jumpy, moody at school, achievement below
I.Q., grim, determined expression. A is a healthy-looking girl with a happy smile, lively,
rather restless, no serious problems.

CASE Ds 4, FEMALE, AGE 19

Separated at 17 months, when mother died of tuberculosis. A taken by paternal grand-
parents; no financial hardship, but paternal grandmother resented having her, was an aggres-
sive domineering woman whocontinually threatened A that ‘if you don’t do what I say you’11
end up just like your mother’; liable to hysterical nervous breakdowns. B was taken by
maternal grandparents in the same large city; some financial hardship; maternal grand-
mother quiet and gentle, but worried by paternal grandmother who‘terrorized’ her, gave B
emotional security. —Twins went to same school; have got on quite well together. A was
class ahead after B had pleurisy at 13. In keeping with their respective homes A is rowdy,
out-going, determined, B much quieter, less worried about her health, expresses more
concern about the interfamily tension. Some similarities in mannerisms reported. B has
recently married, A is engaged. At 18 they were referred independently to a chest clinic
where pulmonary tuberculosis was diagnosed in both twins. This was active in the case of
A; after 11 months in hospital her condition was thought to be quiescent. In B there was
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no indication of present activity, but rest at home was advised for 8 months and she too was
treated with chemotherapy. (Pair notified by colleague who had heard of their concordance
for tuberculosis and investigated them forus.)

CASE Ds 5, FEMALE, AGE 26

Separated at9 months. After hospitalization for diphtheria B was taken by paternal grand-
mother, A remaining with parents in the same London borough. Mother’s family grew to
thirteen in number, including another pair of dizygotic twins. Father, dock labourer,
intelligent, difficult. Mother, dull, deaf. A had petit mal at 7, grand maiat 9, fits controlled
for 4 years until recent recurrence; typically epileptic E.E.G. Missed much schooling, but
holds good secretarial job; is egocentric, has quarrelled with father, married 5 years (‘we
are getting adjusted now’), has complained to her Memberof Parliament about her housing,
is thinking of changing herreligion. B had convulsionsin infancy, but has no other epileptic
manifestations and a normal E.E.G. Also somewhat impulsive, but more reserved, ‘not so
enthusiastic about things’, gets on with father, married life suits her, fonder of open-airlife,
various unskilled jobs.

CASE Ds 6, FEMALE, AGE 389

Illegitimate. Separated soon after birth and have not met since. After 2 years in a private
Home, B cameto live with some distant relatives, kind, elderly people. Did well at school.
A went to a large orphanage where she had a numberof different housemothers, left the
orphanage school at 14, leaving from class VIB (prize for trying hard). She remained in the
care of the orphanagetill 21, thereafter having manyposts as children’s nanny. A has weak-
ness of the left leg (? from early polio) and has had asthma since 23 (now muchbetter).
She is thin, undersized, talkative and almost impossible to keep to the point, seemed quite
cheerful, but afterwards wrote us long letters about her troubles, addressed to Dear Madam,
though she was seen only by male membersof the staff. B had some spinal trouble as a child
and from age of 10 has had asthma, hay fever and migraine(thelast still severe), rheumatism
at 12. From age of 20 she has been an invalid with a disorder of the thyroid and pituitary
glands. She is confined to bed in the house of her adoptive parents; fat, sullen, depressed,
irritable, quite intelligent (estimate I.Q.: A, 85; B, 115), looks to hypnotism for a cure.

CASE Ds 7, FEMALE, AGE 39

Separated at 9 years on account of overcrowding, A going to childless paternal aunt while
B remained with own parents andfive other sibs. Attended same school. A morerestrictive
upbringing. Reunited at 15. A smaller and moreillness, including rickets; more pyknic.
Mutualtelepathic feelings claimed; A the leader. A had three miscarriages, B two live-born
children. A has recurrent neurodermatitis. Very different in personality; A cheerful,
overtalkative, emotionally labile, loves excitement, exaggerates, dominates her husband,

B shy, sad-looking, worrying, liable to recurrent attacks of anxiety, dizziness, nausea,
sleeplessness. Both have had psychiatric treatment: A at 34 for mild depression after second
miscarriage (previous attack after first miscarriage at 29—-Maudsley diagnosis, reactive
depression); B during second pregnancy (age 37) feared child would have hare-lip like her
first child, 4 weeks after delivery had panic attacks, choking sensations, fears about the child,

phobia of travelling, feeling she was being forced to the left when walking, crying spells,
depressed feelings, stayed at home for about a year (Maudsley diagnosis, phobias). (Case
reported by da Fonseca (1959) as cases 34 and 35.)

CASE Ds 8, FEMALE, AGE 39

Separated at 3—6 months after death of mother. A with foster parents in southern
England, at one time in various Homes, B with uncle and aunt in northern England. First
met at 16, last met at 28. B led sheltered life. A says, ‘I was pushed aroundtill I married’;
at one time suffered from malnutrition. B, a retiring type, A more broad-minded, more
aggressive. (B unwilling to co-operate; information from sister who knows both twins

and by letter from A. Booklets not done.)
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CASE Ds 9, FEMALE, AGE 50
Separated at birth because mother (working midwife) had five older children to lookafter.

Childless maternal aunt took A to the large town,while B remained with parents in the mining
village as baby in large family. Aunt had hysterical traits, and A did not get on with her
second husband (from age of 13 onwards); A had to conform more to adult ways. After
a broken engagement A married present husband, school caretaker, very quiet, cannot cope
with emergencies, five children; A resigned but happy, does voluntary club work, escorts
foreign children on tours of London; slow, dreamy temperament, worries easily, goes off
her food, things play on her mind; developed eczema when daughter married outside her
religion. B’s husband hasskilled industrial job, sociable, three children (two surviving);
B ‘leads a happy cabbagelife . . . content to sit and chatter’, enjoys sex (A not).

CASE Ds 10, FEMALE, AGE 51
Separated at 1 month becauseofillness of mother, A going to paternal uncle and aunt,

B remaining with parents in same large city; met as cousins, twinship not discoveredtill 25;
A less happy as a child as ‘mother’ impressed on her whatsacrifices she was making.

A

left
school at 16, Bat 14. Till marriage A mental nurse ; Bin warehouse. A unhappily married,
separated, unsuccessful divorce proceedings. B helps husband in tobacconist’s shop. Both
have had nervous breakdowns, A’s attributed to her domestic troubles, no details of B’s.
A has had three abdominal operations, migraine, arthritis; B headaches, rheumatism, high
blood pressure. A moreintelligent (?). Fairly alike on questionnaire. B initially not keen
On investigation, but A thanks me ‘for bringing my family to me’. (Booklets only.)

CASE Ds 11, FEMALE, AGE 53
Separated at 1 month on father’s death, A remaining with mother, B going to aunt in

same small town (better off). Same school. Live in different parts of country, meet only
‘once in years’ now. Both had gynaecological operations, B at 32, A (hysterectomy) at 52
followed by nervous trouble. A apparently more shy and reserved, poorsleeper, ‘inclined to
drift’. (Booklets only.)



TEST RESULTS AND BASIC DATA RELATING

TO OTHER PAIRS

TABLE 41. AUTHOR’S RATINGS, INDIVIDUAL INTELLIGENCE AND

PERSONALITY TEST SCORES AND DIFFERENCES

CONTROL MALES (MZ)

a

      

 

 

 
       

 
    

    

Mill Hill
Dominoes | Vocabulary Extraversion Neuroticism

Case Initial| A Author’s * — Funior Scale

Number *7#4!| “8| Rating _
|

Scores

|

Difference| Scores

|

Difference| Scores Difference

|

Scores

|

Difference

N 29 | 27" 15:5 6-5
Cm 1 13 I 1 4 0-5 1-0

K 28 23* 16:0 75

I 31 22 | 14-0 8:0

Cm 2 17

|

II (a) 1 i 0-0 0-0

S 32 20 14:0 8:0

Ch 38 17 18-0 6:0

Cm 3 20 I 3 0 0:5 1-0

Ce 41 17 17:5 7:0

D
12:0 9-0

Cm 4 23 III — — 1:5 2:0

C 10:5 70 |

D 29 21 | 9-0 | 8-0 |
Cm 5 30

|

ITI (a) 3 0 4°55 4:0

T 26 21 13°5 4:0 |

G 19 20 16-0 13-0

Cm 6 33 IV 0 5 2:0 10-0

B 19 15 14-0 | 3-0

E 45 21 12:0 10-0

Cm 7 35

|

II (b) 4 1 1-0 0-0

| P 41 22 13-0 10-0

Cc 34 19 12:0 6:0

Cm 8 39

|

II (b) 1 l 3°55 55

M 35 20 8:5 11:5

B 19-0 9:0

Cm 9 39

|

II (b) — — 1:0 1:5

E 20-0 75

Ed 33 | 23 11:5 7-0

Cm 10 40

|

II (a) 3 | 2 1:0 0:5

Er 36 21 12:5 75

A 42 17 | 11-0 4.5
Cmll 45 III 7 4 75 355

N 35 | 13 3°5 8:0

A (25) 15 (18-0) (12-0)

Cm 12 50 IV - 1 — —

J (?) 16 (?) (?)

A 33 20 18:5 115 |

Cm 13 51

|

II (a) 2 2 5-0 3°5

I 31 22 | 1355 15:0

E 8-0
| 6:0 6:0

B | 14-0

|

F | 8-0
5-0 2:0

W
6:0 
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TABLE 41—contd.

CONTROL FEMALES (MZ)

 

Mill Hill
Dominoes Vocabulary Extraversion Neuroticism

Author’s * = Funior ScaleCase .
Number |{nitial| Age Rating

 

Scores Difference| Scores Difference| Scores Difference| Scores Difference

mttneerpeenta|eccrine eereneveneers

 

J 28 13* 19-0 9-0
Cf il 9 II (a) 0 3 3-0 2:5

H 28 16* 16-0 11:5

J 32 19 14:0 8-0
Cf 2 28 II (b) 4 1 2-0 6:0

C 28 20 12:0 14-0

J 20 11 16-0 12:0
Cf 3 29 II (a) 12 5 0-5 0-5

K 32 16 1555 11:5

E 7 8 16:0 2-0
Cf 4 30) I 8 1 0-0 3-0

H 15 9 16-0 5-0

P 24 18 18-5 8-5
Cf 5 32 II (a) 2 2 5-5 3-5

C 22 20 13-0 12:0

D 15-5 13-0
Cf 6 34} I1(b) — — 1:5 6:0

E 14-0 7:0

E 42 25 14-0 13:0
Cf 7 34] III 11 1 3-0 5-0

L 31 24 11-0 8-0

R 31 16 12-0 4-5
Cf 8 35 I 2 1 0-5 2-0

I 33 17 115 6-5

G 21 21 10:0 14-0
Cf 9 35 II (a) 15 0 5-0 2:0

B 6 21 15-0 12:0

K 16:0 8-0
Cf10 36) — — — 3-5 2:5

C 19:5 10:5

Sy 35 19 18:0 3-0
Cfll 36 II (b) 10 2 65 14-0

Su 25 21 11:5 17-0

H | 23 16 17:0 10-0
Cfi12 37 II (a) 4 6 0-0 2:0

K 19 22 17:0 8-0

F 28 17 15-0 14-0
Cf13 38 II (a) 7 3 1:5 4-5

D 21 14 1355 9-5

Em 22 17 17:0 9-0
Cf14 40; I 1 1 0-0 0-0

El 21 18 17:0 9-0

B 12:0 11:5
Cfl5 41] II(b) — — 0-0 3-5

Cc 12:0 15-0

J Al 26 165 3-0
Cfl6 41 II (a) 3 1 4-5 0-0

N 44 27 12-0 3-0
we  
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Case
Number

Cf17

Cf 18

Cf19

Cf 20

Cf2l

C f 22

Cf 23

Cf 24

Cf 25

C f 26

C f27

C f 28

Cf 29 

TEST RESULTS AND BASIC DATA RELATING TO OTHER PAIRS

 
 

 

Initial, Age

H
Al

G

P
41

C

A
43

F

I
44

M

L
45

D

I
48

S

J
48

F

I
51

W

M
52

U

A
53

J

D
54

I

J
58

Y !

V

59
R  

Author’s
Rating

IT (b) 
III

IT (b)

 
IT (a)

II (a)

II (a)

III

IV

II (a) 

 

 

 

Dominoes

Scores

 

31

26

34

22

14

27

34

26

27

38

31

30

24

29

22

(10)
(1)
25

25

19

18  

TABLE 41—contd.

CONTROL FEMALES—contd.

Difference

if
{

12

 

 

Mill Hill
Vocabulary

* = Fumor Scale

Scores

21

18

17

18

17

13

23

23

21

21

18

15

21

22

20

12

15

20

28

26

18

18  

Difference

 

 

 

 

Extraversion

Scores Difference

17-0
1-0

18-0

12:0
0-0

12-0

17-0
1-5

18:5

17-0
3-0

14-0

14-0
0:5

14-5

10-5
0-5

11-0

14:5
4-0

10-5

15-0
8-0

7:0

11-0
2:0

9-0

3°5
8-0

11:5

8-5
6:0

14°5

11-0
45

1555

11-0
1-5

9°5  

 
 

Neuroticism

Scores Difference

7:0
3°55

10:5

12-0
1:5

10:5

13-5
2:5

11-0

10:5
3°5

14-0

11:5
3°5

15-0

15:5
0:5

16-0

4:5
4:5

9-0

11:5
5-0

16:5

7:0
1:5

8-5

10-0
1:5

11-5

55
0-5

6-0

1-0
2:0

3-0

10-5
0-0

10:5  
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TABLE 42. DIZYGOTIC PAIRS: MAIN FINDINGS

  

i

 

  

 

  
 

 
 

   

Self-Rating Questionnaire

Extraversion Neuroticism
Case Author's IntelligenceNumber, Age RatingFL(see below)

ex Scores Scores

———— Difference |__| Difference

A B A B

Ds lm 62 IV 11-0 6:0 5-0 7:0 8-0 1-0 *
Ds 2f 12 IV — — — — — —
Ds 3f 13 IV — — — — — — *
Ds 4f 19 II (a) 11:5 75 4:0 13-0 8:0 5-0 *
Ds 5f 26 III 13-0 14-0 1:0 11-0 11-0 0-0 *
Ds 6f 39 IV 12:0 12:5 0-5 13-5 75 6-0
Ds 7f 39 III 8-0 18-0 10-0 18-0 5-0 13-0 *
Ds 8f 39 IV — — — — — —
Ds Of 50 IV 11-0 17:5 6°5 13-0 7:5 55
Ds 10f 51 IT (a) 8-0 10-0 2:0 16-0 13-0 3:0
Ds ll f 53 IT (b) 10:5 13-0 2°55 12°55 9-0 3°5
De lm 46 IT (b) 19-0 19-0 0-0 535 4:0 1:5 *
De 2f 30 III 12:5 18-0 55 9-0 10-0 1:0
De 3f 32 ITI 8-0 13:5 55 10-0 55 45
De 4f 35 IV 5:0 16-0 11:0 9-0 10-0 1:0
De 5f 36 III 3-0 21:5 18-5 13-0 5-0 8:0
De 6f 37 II (a) 12-0 10:5 15 10-0 9:5 0:5
De 7f 40 III 8-0 12-0 4-0 20:0 14-0 6:0
De 8f 41 IV 10:5 20-0 9-5 9°5 9-0 0-5
De 9f 42 ITI 17:0 17-0 0-0 16-0 5-0 11-0
Dc ldf 42 IV 9-0 10-0 1:0 15°5 16:5 1-0
De llf 45 IV 17-0 11:5 55 14:5 55 9-0
Dec 12 f 45 ITI 16-0 8-0 8-0 3-0 10-0 7:0 *
Dc 13 f 50 II (b) 15-0 17-0 2:0 9-0 11-0 2-0
De l4f 51 IV 11-0 9-0 2:0 13-0 10-0 3-0
De 15 f 52 II (b) 12-0 12-0 0-0 45 2:0 2°55 *
De 16f 55 IV 55 16-0 10:5 14:5 14-0 0-5
Dc 17f 55 IV 7:0 9-0 2:0 14-0 9-0 5-0   

 

DZ Controls with booklets from one twin only: Dc 18 m 38 IV; Dc 19 f 33 II (b); De 20 f 39 II (b);
De 21 f 42 IV.

INTELLIGENCE TEST FINDINGS

Mill Hill
Dominoes Vocabulary

* = Funior Scale

 

Case Number

  

 

Scores Scores

Difference |---| Difference

A B A B

Ds 1 17 25 8 16 24 8
Ds 3 31 30 1 17* 19* 2
Ds 4 32 12 20 12 14 2
Ds 5 17 29 12 21 9 12
Ds 7 21 13 8 — — —
De 1 24 28 4 21 22 1
Dec 12 33 13 20 17 19 2
Dc 15 31 44 13 26 28 2    
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causes of intra-pair differences, 61-4
combination of scores on Dominoes and Mill

Hill, 60
estimates of H and E, 55

in previous twin studies, 9-19

S, C and DZ groups compared, 60-1, 139-40
summary of findings, 144
test results:
C group, 250-2
DZ group, 253
S group, 160-2 and see Case Histories

[pp. 163-245]
tests used, 58

their administration, 59
Interests, 95-6

Interview, 23-4, 72, 97-8

Leadership of one twin in childhood, 83-4
and other variables, 85
examples, 86-90

Left-handedness, 40-2, 148

Lowintelligence, 14, 96, 128, 129

Mannerisms, 92-3

Marital status, 32, 118, 148
first twin to marry, 116
influence of spouse, 52, 80, 81
twins differing in, 119

Matrices, progressive, 58, 59
Menarche, 115-16, 148

Mental Health Ratings,
and environmental variables, 104-17
and test results, 103, 112

Mill Hill Vocabulary Scale, 58, 59, 139-40
See Intelligence

Mother (own), one twin remaining with, 47, 50
103-4, 109, 111, 113, 155

Multiple causation, 61-2, 77, 83, 154, 155
Music, 15, 17, 82, 95, 96, 200

Neuroticism,

and Author’s Ratings, 73, 103, 112
and environmental variables, 104—11, 114, 117
and social class, 106-7, 116, 120
assessed by means of Self-Rating Question-

naire, 65-8

personality dimension of, 6
resemblance between twins in S, C and DZ

groups, 69~70
summary of findings, 145-6

Normal Personality Traits (questionnaire), 23
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Obsessional traits, 82, 88, 129, 133-4

Only child, 49, 105
Otis Intelligence Test, 9, 10, 11

Outcome of separation, 49-50

Parental attitudes, 49, 79, 107-9

Peptic ulcer, 15, 87-8, 125
Personality, 6-7, 19-20, 63

abnormalities of, 129-34

attempts to estimate H and E, 55
nature of resemblance, 92-9, 149-50

presumed causes of difference:
C pairs, 83
and inter-twin relationship, 83-5
examples of female pairs, 88-90
examples of male pairs, 86-8

less alike S pairs, 77-82
more alike S pairs, 82 |

See also Author’s rating, Extraversion,
Neuroticism and SRQ

Physical factors as possible cause of difference,
4—5, 35, 43-4, 61-3, 78, 80, 81, 82, 84,
113-4, 147-8

Physical illness, resemblance in, 124-6
Poorer psychological environment than twin,

108-10
Pseudocyesis, 129
Psychiatric abnormality,

in one or both twins, 127-35, 149-50
in parent, 107-8

Psychoanalysis, 154—5
Psychodynamicfactors, 153
PTC taste test, 36, 38-9

Reasons for separation, 46-7
Religion, 10, 49
Reunited in childhood, 46, 50, 102

S group (monozygotic twins brought upapart),
comparison with C and DZ groups, 56-76,

118, 122-3, 134, 138—43
individual case histories,

females, 189-245
males, 163-189

personality differences and their probable
causes, 77-83

personality resemblances, described, 92-99
psychiatric abnormalities, 127-30
selection and investigation, 21-30, 31
their different childhood environments,

and test results, 100-11, 160-2
described, 46-52

Schizophrenia, 14, 17, 18, 127
Schooling, 48, 61-2, 96, 101, 114
Selective factors, 28-30, 153
Sex differences on tests, 56, 68, 74—5
Sex distribution, 27
Sex lives, 97, 118-19
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Sibship, size of, 49, 105 ‘Twins brought up apart,
Similarity method, 34—6 frequency of, 19, 28~9, 136
Sleepwalking, 129, 134 outline of present investigation, 136-8
Smoking habits, previous studies, 9-20

in S, C and DZ twins, 122-3, 148 their value, 4, 20
previous twin studies, 121-2 See S group
twins differing in, 123-4 ‘Twins, mono- and dizygotic origin, 3

Social class, 48-9, 96, 106-7, 100-2, 116, 119- Twinship, psychological aspects of, 5-6, 50-2,
21, 148 67, 78, 83-4, 94, 102, 117, 118, 121, 155

Social factors, 80, 81, 82
Source of material, 21, 26, 30 Upbringing, 49, 79, 107-9
SRQ (Self-Rating Questionnaire), Urban-rural difference, 106
and Author’s Ratings, 73, 103, 112 Voice, 93, 98
described, 65 Volunteers, 26, 29, 117
its administration, 66

See also Extraversion-introversion and W/echsler-Bellevue test of intelligence, 58, 223
Neuroticism Weight,

Stammer, 15, 79, 89, 130, 132, 134 See Birth weight, and Height and weight
Stanford Educational Age, 10, 12 Who brought up the twins? 47-8
Step-parents, 105-6 Wing’s test of musical intelligence, 200
Syphilis, congenital, 61 Woodworth-Matthews neurotic inventory, 10,

11, 12, 55, 70
Temperament, 94—5
Thought processes, 94, 98 Zygosity, determination of,

Tuberculosis, 10, 15, 26 doubtful cases, 42—5

Twin research, likelihood of error, 5, 36-7

methods, 3 method, 34—6

possible biases, 4—6, 150-1 results, 37-40


