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FOREWORD

For many years twins have been used to study the question whether some feature,
in which human beings vary, has a basis in heredity; and for this purpose they can
act as a sensitive indicator. If, for instance, a child 1s 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 1n causing it becomes a strong one. On this principle, there are many twin
studies 1n the past which have provided evidence of the effects of heredity in dis-
orders of body, intellect and personality.

However, twins may also be studied with a different and even more interesting
end 1n view. We are now using them as a controlled experiment set up by nature
to test the effects of the environment. Our attention is directed not to similarities
but to differences between twins; and we are concerned especially with the so-called
‘similar’, monozygotic or one-egg twins, rather than with twins of all kinds. Since
monozygotic twins have exactly the same hereditary equipment, there must be an
environmental cause for any dlfference we find; 1if we look closely enough, we
may get a clue to what 1t was.

It 1s work of this kind which 1s 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 eftects 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
common difterences 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 two life histories side by
side. In such broad exploratory work, the old-fashioned retrospective case history
and 1nterview are essential tools of research. | _

Twins are uncommon, and monozygotic twins who have been separated from
one another in early childhood are 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 monograph for its exploitation.

ELIOT SLATER



PREFACE

For permission to investigate the twins, I have in the first place to thank B.B.C.
Television, in particular Dr. J. Bronowski, Mr. G. Noordhof and Dr. J. A. H.
Waterhouse; Miss M. V. Ede, Sir Aubrey Lewis, Dr. L. Minski and Dr. M.
Shepherd, through whom I obtained the other subjects; and the twins themselves
and their relatives.

T'he work itself has been carried out in the Department of Psychiatry, Institute of
Psychiatry (University of London).

Protfessor H. J. Eysenck kindly gave his advice on the most suitable psychological
tests to use. For practical help in carrying out the investigation my thanks are due
to many. 1 was extremely fortunate in being able to count on the unfailing expert
assistance of Dr. R. R. Race and Dr. Ruth Sanger of the M.R.C. Blood Group
Research Unit who blood-grouped the twins, thus adding immensely to the reliance
that can be placed on the classification of the twins as mono- or dizygotic. Dr.
D. R. C. Willcox and Mr. P. Chappell of the Clinical Pathological Laboratory at
The Maudsley Hospital were kind enough to collect and dispatch the great majority
of the blood samples. For analysing the finger-prints, for much statistical calcula-

tion and for help in other ways grateful thanks are due to my former departmental
colleague, Mr. W. L. B. Nixon.
Some subjects were seen only by colleagues. For this the writer expresses his

sincere appreciation to Miss M. A. Brown, Dr. G. R. Branson, Professor I. Matte-
Blanco, Dr. J. D. Metrakos, Dr. Eliot Slater, Professor Aldwyn Stokes, Miss M. B.
Swann, Protessor Norma Ford Walker and the associates who helped them:.

For assistance 1n individual cases through providing reports, collecting blood or
in other ways, thanks are due to the following: Dr. E. J. Anthony, Dr. W. D.
Arthur, Dr. R. L. H. Barnard, Dr. N. A. Barnicot, Dr. W. Blair, Dr. J. L. Brown,
Dr. Donald Cameron, Dr. G. Marshall Clarke, Dr. D. J. Cookson, Dr. M. Curwen,
Mr. R. R. Dale, Dr. Dan E. Davies, Dr. D. Lloyd Davies, Dr. Gertrude O. Delaney,
Dr. M. F. Dixon, Dr. E. Gerald Evans, Dr. A. F. da Fonseca, Dr. E. T. Griffiths,
Mr. J. E. Hale, Dr. M. K. Hall, Miss Y. Havill, Dr. D. Heale, Miss E. A. Horn, Dr.
Ostergaard Jensen, Dr. N. Juel-Nielsen, Dr. D. G. Kennedy, Mr. J. Kennedy, Dr.
H. Leslie, Dr. R. C. Little, Mr. A. W. Mackay, Dr. W. Stewart Morgan, Dr. R. M.
Mowbray, Dr. A. E. Mourant, Dr. G. Pampiglione, Dr. D. A. Pond, Dr. V. W.
Pugh, Dr. Bruce Quarrington, Dr. K. Rawnsley, Dr. Luis Sandoval, Miss
Gwendolen Smith, Dr. H. Souster, Dr. E. J. Samuel, Dr. A. B. Sclare, Dr. P. D.
Scott, Mr. Michael Sheridan, Mrs. Rosamund Shuter, Mr. W. E. Tallents, Dr.
D. K. Tucker, Dr. Irene A. Uchida, Miss A. Wallis, Dr. E. Milford Ward,
Dr. I. C. White, Dr. J. C. Wilson and to various hospitals for supplying medical

records.

I am grateful to Dr. Kenneth Cameron, Dr. Valerie Cowie and Miss Madeleine
Malherbe for rating the environments in ignorance of other information about the
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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






AIMS OF THE INVESTIGATION

ITHE 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. The logical basis for the use of twins 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 throughout life. Since MZ twins are
genetically 1dentical any difference observed between them must be due to 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 of the twins arising after birth, and these can be either
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 more alike 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. '

T'wins of both kinds are generally brought up in an environment which is 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 a 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 those of intelligence, personality and mental ill-
ness (Kallmann, 1953; Shields and Slater, 1960). Generally, MZ twins tend to be
more alike than DZ twins in many mental as well as many physical traits; but never-
theless differences between so-called identical twins are far from being negligible.
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The second method, and the one with which we shall be more concerned here,
consists of a within-pair comparison of MZ twins with a view to assessing the effect
on them of observed differences in their environment. Twins often differ in their
weight at birth; they do not always have the same illnesses; their parents occasion-
ally favour one at the expense of the other; twins frequently come to differ in
their occupations and in their adult domestic lives. MZ twins differing in any
of these or other ways can throw light on the influence of specific environmental
factors. However, this method is generally of rather limited value if one is
interested in mental or physical characteristics of a kind liable to be moulded by
influences acting early in life. Twins, as we have already noted, are usually
brought up in the same social environment, in the same family and by the same
parents. Furthermore, great importance is often laid on their being treated alike.
Monozygotic twins, for whatever reason, tend to go around together and may be
thought to influence one another in various ways. Thus by means of twin studies
one 1s usually unable to observe differences in those environmental factors which
many people consider most important for personality development. For example,
size of family, place in family, social class, the ages and personalities of the parents
and their general method of bringing up children will all be alike for both members
of a pair of twins brought up together. Hence the very great value of MZ twins
that have been separated in infancy or childhood and brought up in different
homes. Such twins are rare. The largest single series published hitherto, and
one obtained with considerable difficulty, is that of Newman, Freeman and
Holzinger (1937), and consists of only nineteen pairs. The now classical work of
Newman and his colleagues will be discussed in CHAPTER 2, together with some
of the single case reports of separated twins that have appeared in the literature.

Before one can conclude that observed differences between twins brought up
apart are due to differences in their respective homes one must be sure that these
twins are less alike than twins brought up in the same home. It is therefore
desirable 1n studies of this kind to compare MZ twins brought up apart with
MZ twins brought up together. This has been done in the present investigation.

POSSIBLE BIASES IN TWIN RESEARCH

Some mention must also be made of criticisms of the twin method. Like any
other research method, this has limitations as well as advantages, and most of the
criticisms levelled against it arise from these limitations, which are generally a
consequence of prenatal and postnatal effects peculiar to twins, the exact signifi-
cance of which it 1s difficult to assess. Though they complicate the picture they do
not destroy the rationale of twin research.

Of late years the twin method has been subjected to much criticism from the
biological and genetical side. Neel and Schull, for instance, after a reasoned
critique (1954) conclude by saying that evidence on the magnitude of the biases
to which the twin method is liable must be obtained, if we are to determine
whether the method can properly be applied as a tool for the appraisal of nature-
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nurture interaction. They point out that there are natal factors, such as the
position of the foetuses iz utero, special conditions of implantation, and order and
manner of delivery, which may cause the appearance of non-genetical differences
between twins. It is also possible that lateral inversions, sometimes called mirror
Imaging, act in the same way. On the other hand, if a mutual circulation develops
between a pair of dizygotic twins, this might make them more alike than should
be the case on the basis of their heredities. It is pointed out that even MZ twins
reared apart have enjoyed the same prenatal environment in respect of birth rank,
gestation and maternal age.

These considerations will clearly have to be borne in mind in interpreting the
data obtained by twin investigations, but form no reasoned objection to the
carrying out of such investigations. Differences between monozygotic twins can
still be regarded as environmentally determined even when due to factors whose
onset 1s natal or prenatal. The biases listed by Neel and Schull are on exactly the
same footing as factors productive of differentiation whose onset is in postnatal
lite. On the other side twin theory has always taken into account the fact that
similarities between dizygotic twins can be environmentally as well as genetically
determined. ‘

Objections to twin studies carried out in the field have also been raised by
biologists, e.g., Norma Ford Walker (1957), on the grounds that diagnosis of
zygosity 1s by biological standards often exceedingly inadequate. Just how
apposite this criticism is will be made clear in CHAPTER 4. In defence of the field
worker, however, there are arguments of a prosaic but compelling kind (Slater,
1957). The diagnosis of zygosity is, as a rule, the most objective and reliable of
the judgements he will have to make. Possibilities of error are much greater 1n
the diagnosis of mental disorder, traits of personality, presence or absence of
specified environmental stresses, etc. Yet his task is to investigate material in
which judgements of such a subjectively variable kind have to be made; and he
cannot postpone this until the available scientific methods have been improved
to the level of those used in the biological laboratory. If he makes use of twin
material he is introducing a factor of greater objectivity and thereby improving
the precision of his data. To be justified scientifically, it is only necessary for him
to use the most objective and reliable methods available, and to apply them
without arriére-pensée. Diagnosis of zygosity by the similarity technique will not
prevent an occasional error, but provides the basis for a considerable level of confi-
dence in the classification of a number of twins into two qualitatively distinct
series. Misclassification there will probably be, but only in a small minority of
cases, and with a statistical effect small in comparison with the observed differences
between the two series in respect of characteristics under investigation.

The usetulness of twin studies in psychological genetics is sometimes dismissed
by workers who wish to stress the importance of environmental or psychodynamic
factors on the ground that the early environments of monozygotic and dizygotic

twins brought up together are very different. Even the mother sometimes mistakes
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1dentical twins for one another, they are dressed alike, similarities in behaviour
are expected of them, they are often inseparable and they tend to identify with
one another. Fraternal twins on the other hand are exposed to a more differentiated
external environment in all these respects. Whatever the value of twins for investi-
gating the genetic determination of physical traits and diseases the method 1s too
misleading, so it is argued, for it to be applied in psychology or psychiatry or
criminology. That this is not the whole story has been argued elsewhere (Shields,
1954a; Shields and Slater, 1960). Since the present investigation is not primarily
devoted to the comparison of the two classes of twins a discussion of the argument
1s not appropriate here. The answer depends largely on the extent to which
resemblances found between monozygotic twins in the character in question can
justifiably be attributed to factors such as the influence of one twin on the other.
The study of twins brought up by different parents, and with little or no motive
Oor opportunity to copy one another, is a valuable method of investigating the force

of the above criticism of the traditional twin method. The present study may
therefore throw some light on the matter.

PERSONALITY

When investigating twins it is generally wise to restrict oneself to a specific
subject, such as mechanical ability, or tuberculosis, and to investigate 1t systemati-
cally. Twins brought up apart are, however, so rare and of such potential interest
to many different branches of psychology, sociology and medicine that one is
obliged to cast one’s net more widely. This 1s so in deciding which twins to
investigate and in choosing the subjects to cover in the investigation. The present
series of twins is based in the first place on volunteers, a risky procedure 1n most
types of research, but inevitable in this case. The topics investigated include most
of those on which the life histories of the twins could throw some light. The chief
aspect of investigation, however, is that of personality in a wide sense.

The term personality has been defined in a great number of difterent ways. It
is generally used to refer to those characteristics of organized behaviour that
distinguish one individual from another. Personality is shown i1n a wide variety
of ways—in social attitudes and in personal relations, in tastes and interests,
temperament and character, emotional stability and reactions to the stresses of
life. According to Eysenck (1952) most attempts to measure personality tend to
class people along two independent dimensions, ‘extraversion-introversion’ and
‘neuroticism’. Most people come nearer the middle than either of the extremes of
both dimensions. Tests can be designed to measure a person’s position on scales
of extraversion and neuroticism. The clinician, like the observant layman, makes
his attempt along more intuitive lines. From observation of behaviour he tries to
assess a person’s relative position in a number of traits, such as anxiety, irritability,
energy and sociability, and he makes use of his life story as recounted by the subject

himself and by others. He tends to describe him by what appearyto be his most
distinguishing traits. Though most people have certain basic distinguishing
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personality characteristics, personality does not manifest itself fully formed, and
even 1n adult life is liable to alter or fluctuate according to the circumstances,
manifesting itself sometimes in the forms of overt psychiatric illness.

Personality was assessed in the present study by means of life history data,
including any history of psychological or psychosomatic illness, by impression on
Interview and by tests of extraversion and neuroticism. The intelligence of the
subjects was also studied by means of tests.

HEREDITY AND ENVIRONMENT

The mmportance, both on basic scientific and on practical grounds, of investi-
gating the influence of nature and nurture on psychological variables such as
personality and intelligence is one that need hardly be stressed.

Whereas 1n past decades it was the tendency on insufficient evidence to attribute
to heredity a variety of social vices and virtues, in recent years the pendulum has
swung the other way. With the spread of psychoanalytic doctrines and of cultural
anthropology, equally extreme views of the importance of environment have been
put forward in some circles. National character, it is said, is formed mainly by
traditional methods of weaning and potting; the causes of behaviour disorder can
be traced back to disturbances in early postnatal development or to the trauma
of birth itself, but heredity can be ignored as having no relevance to schizophrenia
(Bellak, 1948) or to mental deficiency (Sarason, 1953) or to personality (Masserman,
1946). So-called dynamic psychology has sometimes left out of account what may
be the most dynamic factor of all, the genes. Today, however, most authorities,
though their emphasis may vary with their point of view, at least pay lip service
to both innate and acquired causes of variation. ‘

It 1s the genes that are inherited, not finally formed physical characteristics or
traits of behaviour. Occasionally single genes, such as those responsible for the
“blood groups or for colour vision, show consistent effects irrespective of almost
any environment compatible with survival; but such traits are the exception
rather than the rule. How a gene will manifest itself will depend to a considerable
extent on the genetic constitution as a whole and on a variety of environment
factors. Just because heredity may be important for a certain trait there is no reason
to assume that the trait cannot be effectively influenced by environmental measures.
Diabetes may be largely a genetically determined disease, but it can none the less
be controlled by the administration of insulin. The genes as a whole can be regarded
as a kind of built-in blue print determining development throughout life one way
or another according to the environment it finds itself in. And, as a general rule,
the effect of an environmental factor will vary to some extent according to the
genetical constitution of the individual.

Attempts to analyse the parts played by heredity and environment in normal
and abnormal psychological traits have been made by means of various kinds of

population and family investigations, by the study of foster-children as well as of
twins, and more indirectly by breeding experiments in animals. Some authorities

2
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attempt to calculate a general figure as an estimate of the proportion of the variance
of a specific trait, such as intelligence, that in a given population is due to heredity.
Such is Holzinger’s A2 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 human personality such
rigour is not possible. It is hoped that the individual case histories and test 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 difter
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.
Where relevant, the findings in these pairs of differing heredity are compared with
those in the hereditarily identical pairs.




PREVIOUS REPORTS OF MONOZYGOTIC
TWINS BROUGHT UP APART

On account of their rarity, the international literature on separated identical twins
1s 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. Some of 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 common tendencies in the findings.

I'HE 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 a 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 Newman and his colleagues were later on to give
to their twins brought up apart. Some attempt is made to 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 somewhat similar 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 Otis intelligence tests, Bessie actually doing better than her sister.
As children both are said to have been tomboys and voracious readers. Bessie had a success-
ful and varied career as a secretary and had been to France in the First World War; she
- was still 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 thought their similarities outweighed their differences.
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‘On casual observation they appear very similar in character’, writes Muller, though he
is cautious about taking his impressions on their face value. The twins seemed to be energetic
and capable, more interested in practice than theory; they had similar tastes in books;
both were active in Club work; and they were inclined to overdo things. Bessie had had a
nervous breakdown in her late teens (no details given) and Jessie had nearly had one.
Before her breakdown Bessie had shown signs of much religious fervour with leaning
towards Catholicism. Both had had tuberculosis, and after her last illness Jessie became
interested in Christian Science. Their similar reaction to the tests was also considered
worth comment.

The personality tests gave results which were in striking contrast to those of the intelli-
gence tests and to the general tenor of the other observations. Some of the differences were
thought to be related to the environment. Thus Jessie’s foster-mother was more ‘worrisome’
than Bessie’s and Jessie crossed out more ‘worries’ and ‘wrongs’ than Bessie in the Pressey
test. (However if it had been Bessie who had crossed out more ‘worries’ one could have
plausibly interpreted this as a corollary of her nervous breakdown.) Bessie, the typist,
scored more on a tapping test; but if Bessie’s typing experience is the reason for the
difference, the test is probably not a very meaningful measure of personality.

Muller’s case is in many ways typical of later cases in the nature of the findings
and in the difficulty of their interpretation. He emphasizes the need for more
research in psychological genetics, including further intensive work on human
identical twins brought up apart. Newman and his colleagues soon took up the
challenge.

NEWMAN’'S WORK

In 1927, H. H. Newman a specialist in the biology of twins, F. N. Freeman a
psychologist, and K. J. Holzinger a statistician, decided to pool their resources in
a study of twins, commencing with a comparison of fifty MZ and fifty DZ twins
brought up together and attending school in Chicago. Slowly they accumulated
cases of MZ twins brought up apart as well. The first nine cases were written up
by Newman in different numbers of the Fournal of Heredity between 1929 and 1934.
The offer of a free visit to the Chicago Fair was sufficient inducement to persuade
other pairs to attend for examination.

Newman, Freeman and Holzinger’s well-known book Twins—a Study of Heredity
and Environment (1937) presents the definitive analysis of their total group of
nineteen separated rairs of monozygotic twins, together with their comparison
of MZ and DZ twin schoolchildren. Though dating from the pre-blood-group
era, establishment of zygosity is satisfactory. Indeed Newman’s was pioneer work
in America from this point of view. The twins brought up apart were for the most
part young adults, although they included a number of children aged 11 or over.
(It might have been preferable to have compared them with a group of the same
age, since tests are not always equally applicable to adults and children.) In addi-
tion to various physical measurements, all the twins were given the Stanford-Binet
and Otis intelligence tests, the Stanford Educational Age achievement test and
the Woodworth-Matthews neurotic inventory. The twins brought up apart also

did most of the personality tests which Muller gave to Jessie and Bessie. A
handwriting analysis was also made. Of equal, if not greater, interest to us today
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are the case histories of the twins, in spite of some inevitable gaps concerning the
nature of the twins’ experiences and the expression of their personalities.

Newman’s twins are the only pairs brought up apart where statistical analysis
of the findings has been feasible. It is hardly surprising in view of the nature of
the traits and the methods of measuring them that height, weight, intelligence,
educational achievement and personality each gives a different pattern of results.
Findings also vary slightly according to whether adjustment is made for the effects
of age, attenuation and test unreliability. Height and weight need not concern us
here; the findings are discussed in CHAPTER 7. There is some discussion in
CHAPTER 6 of 42, Holzinger’s statistic estimating the extent to which a trait is
hereditarily determined. TABLE 1 shows the main results of the psychological
testing of Newman’s twins.

TABLE 1. NEWMAN, FREEMAN AND HOLZINGER: RESEMBLANCE
OF TWINS IN INTELLIGENCE AND PERSONALITY
£ygosity MZ MZ DZ
Brought up : Together Apart Together
Number of pairs - 50 19 51
Binetr 1.Q.

Mean difference (uncorrected) 5-9 82 9-9

Corrected mean difference! 3-1 6-0 85

Correlation coefficient (uncorrected) +0-910 +0:670 +0:640

Corrected correlation coefficient? +0-881 +0-767 +0-631
Woodworth-Matthews Neurotic Traits

Mean difference (uncorrected) | 53 5-0 6-7

Correlation coefficient (uncorrected) +0-562 +0-583 +0-371

Correlation coefficient (corrected for age) +-0-558 — l +0-365

' After allowing for test-retest difference (from Woodworth, 1941).

* "T'he scores of the schoolchildren (i.e., twins brought up together, MZ and DZ)
have been corrected for age; these are the correlations customarily cited. The
distribution of the Binet scores of the MZ twins brought up apart was restricted:

correlation has been corrected for attenuation according to a suggestion of McNemar,
accepted by Holzinger.

In intelligence, MZ twins brought up apart were less alike than MZ twins
brought up together but more alike than DZ twins brought up together. This was
so for the Otis intelligence test as well as for the Binet. The difference between
the two monozygotic groups is accounted for largely by the four separated pairs
who differed most in educational opportunity. One twin had fourteen years more
schooling than her sister and had an 1.Q. 24 points higher. Newman, Freeman
and Holzinger asked five judges to assess from the full case histories, in ignorance
of the test results, the degree of educational and social advantage between the twins

in each pair, out of a maximum possible difference of 50 points. When these
differences were plotted against difference in 1.Q. it could be seen that small differ-

ences 1n environment had little effect and that social advantage was not so closely
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related to intelligence as was educational advantage. It 1s of interest that the Stan-
ford educational tests were the only ones in which the separated monozygotic twins
were less alike than the dizygotic twin schoolchildren. Intra-pair correlation
coefficients for Stanford Educational Age (corrected for age in the case of the groups
of children twins) were: MZ brought up together, 0-892; MZ brought up apart,
0-583; DZ brought up together, 0:696.

There was no tendency for differences between the separated twins in the
personality tests to be associated with social or educational advantage. It was
thought that the relation between environment and personality was of a different
sort from that between ability and environment. However, score on the Will-
Temperament Scale was correlated significantly with a physical and health rating.
Resemblance between twins of all classes was less close in personality test score
than in intelligence, and there was little difference between MZ and DZ pairs on the
Woodworth-Matthews questionnaire. The twins brought up apart were actually a
little more alike than those brought up together, so it would be unwise on the basis
of Newman’s results to say that heredity had no bearing on personality. Difhiculties
of measurement are much greater than in intelligence.

Some attempt was made in the individual case histories to relate personality
differences to the environment. Though this was not entirely successful, it will
be of interest to give some examples to illustrate the sort of thing that Newman

found. Some histories bring out the force of the environment, others that of
heredity.

CAsg No. 1. Age 19. Separated at 18 months. Alice brought up in London, Olive in
Canada. Olive had a better education and a higher 1.Q. Both were very interested in
Church affairs and little interested in men. Alice was thought to be more restrained, 1n
keeping with her more restricted environment.

Cast No. 7. Age 13. Separated at 1 month. Richard was reared in the home of a some-
what shiftless, often unsuccessful man of various semi-skilled occupations, Raymond in the
home of a well-to-do physician. Nevertheless, they were equally intelligent and very
closely similar in behaviour. Richard seemed a little more self-reliant.

CASE No. 8. Age 15. Separated at 3 months. Mildred was brought up in a prosperous
and stimulating environment as one of a large family group. Ruth had a more depressing
environment, was an only child and was not encouraged to grow up. Mildred had a bright
and happy facial expression and a light in her eyes which contrasted with the dull eyes and
rather unhappy expression of Ruth, who commented spontaneously, ‘I feel people don’t
want me.” Ruth was more neurotic than her sister on the tests. An original difference 1n
birth weight (Mildred 6 1b., Ruth 3% 1b.) might have contributed towards Ruth’s lower
vitality, but this was not so in the following example.

CasE No. 17. Age 14. Separated at 2 years. One of the twins had many changes of
domicile and his foster-mother died 4 years ago when he was 10. She had been mentally 1ll
before her death. This twin was silent and glum compared with his more favoured brother
and he had a more neurotic score on the tests.

CASE No. 18. Age 27. Separated at 1 year. James was brought up by steady and indus-
trious people in a small town, and he went through high school. Reece lived with a primitive
family in the Tennessee mountains where the custom was to avoid regular work; he only
went to school when he felt like it. While James has had a regular job and enjoys reading
improving literature, Reece has had very few jobs. Working in a factory was ‘too much like

slavery’. ‘It would not be fair’, writes Newman, ‘to recount in this place any of his less
creditable occupations and experiences.” His Binet 1.Q. was ten points lower than his twin’s.
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Nevertheless a remarkable similarity was noted in basic temperament which was quick,
matter-of-fact, resistant to change. On the tests the twins were relatively lacking in neurotic
traits, though they both had badly bitten nails. The profiles of their scores on the subsections
of the Will-Temperament scale were similar and distinctive. ‘These brothers, though
brought up in widely different circumstances, are similar in manner and the measurable
features of behaviour. However, their conduct, from the point of view of its direction and
social significance, differs very widely. We might expect them to act with equal vigour,
decision or persistence, but one to a socially constructive and the other to a socially destruc-
tive end.” It is suggested by the authors that there are different levels of behaviour, some of
which are more and others less modifiable by the environment.
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