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The controversy over the role of nature versus
nurture in development continues to this day.
More than 100 years ago, Sir Francis Galton
initiated the study of twins as a means of
elucidating the interaction of heredity and
environment. He remarked: “There is no escape
from the conclusion that nature prevails enor-
mously over nurture when the differences of
nurture do not exceed what is conmonly found
among persons of the same rank of society andin
the same country.” This statement has remained
a challenge, to be refuted or confirmed by
further research.

Identical twins reared apart are very rare. Yet
their value for investigations of the origins of
both normal and abnormal characteristics is
inestimable.

In this book, Dr. Juel-Nielsen reports on a
longitudinal study of 12 pairs of monozygotic
twins, aged 12 to 77 years, who grew up in dif-
ferent environments in Denmark. After describ-
ing the collection and selection of material for
investigation, Dr. Juel-Nielsen explains the -
methods of research, which included extensive
interviews, medical examinations, and
psychometric assessments. He then presents the
results in terms of similarities and differences in
general health, intelligence, personality traits,
and physical and mental disorders. These results
are considered in the light of the differing
environmental influences.

Dr. Juel-Nielsen’s original study was carried
out over the period 1954-1959. This new volume
includes for the first time the results of a 20-year
follow-up study, completed in 1979. Additional
information is provided about the subsequent
life course of the twins, their mental and
physical health, and the causes of death.
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FOREWORD

The first edition of this book, which did not include the follow-up study,
has for a long time been an important source of clinical information and a
model of research methodology. Juel-Nielsen’s study of monozygotic twins
reared apart addresses itself to basic clinical and developmental questions. It
recognizes the interplay between nature and nurture in a specific way by dif-
ferentiating those aspects of development which are more stable from those
which are more adaptive to environmental influences. Moreover, the study
provides us with information that gives us clues about the consistency of psy-
chiatric disorders through life, and the distribution of psychiatric disorders as
to concordance and discordance. The data also reflect the individual lifestyle
of each pair of twins, and reveal individual variations. Thus, we are able to
see explicitly the different dimensions of maturation, development, and
pathology in a framework emphasizing areas of clinical assessment that
usually remain relatively obscure.

Juel-Nielsen conveys to us the drama of the meetings between the twins.
In the process, he gives us valuable information about the body and self-
image and the narcissistic endowments of the twins. These topics are of
increasing interest today, and Juel-Nielsen’s work underscores the impor-
tance of studies in obtaining data relevant to them.

The research methodology employed in this study is characterized by the
clear and complete statement of all the observable data. Professor Nielsen is
modest in his conclusions, for he prefers to see his work as a springboard for
further study, hypothesis formation, and as a basis for control and comparison.

It is a book that deserves to be read many times, for it is a vital resource for
all those who study the complex interrelationship between environment and
development, between norm and pathology during the life cycle.

Peter B. Neubauer, M.D.
33 East 70th Street
New York, N.Y. 10021



INTRODUCTION

It is ironic that the recent scandal-expos€ about the probable frauds
perpetrated on the scientific community by the late British psychologist Sir
Cyril Burt has reawakened interest in the use of identical twins reared apart
to illuminate basic questions about Nature and Nurture in the development
of human characteristics. Amidst the furor created (Hearnshaw, 1979) by the
fabrication of data, co-workers, and pairs of twins (Burt allegedly collected
data for 53 pairs of monozygotic, MZ, twins reared apart), three genuinely
classic studies of such rare pairs comprising much more than mere disem-
bodied test scores for IQ have been ignored. The three classics, complete
with extensive case histories and other detailed documentation, are by
Newman, Freeman, and Holzinger from the United States (1937) with 19 pairs,
by James Shields from the United Kingdom (1962) with 44 pairs, and in the
case of the present volume, by Niels_Juel-Nielsen from Denmark (1965, 1980)
with 12 pairs. Each of the three works has been seminal to the thinking and
theorizing of behavioral and medical scientists throughout the world. Regret-
tably, however, few readers have actually read the original versions of these
monographs, and have had to content themselves with condensations or
reports of conclusions found in secondary sources. The American study may
be found in some first-class libraries, the Shields’ monograph has been out of
print for more than a decade, and the first version of the present volume was
only available to subscribers of the Supplements to the Scandinavian
psychiatric journal, Acta Psychiatrica Scandinavica. (I consider myself to be
blessed by the good fortune of receiving an autographed copy, having first
met the author in Risskov, Denmark, when he was finishing the manuscript
in 1964.)

In its present reprinting Juel-Nielsen’s already invaluable work has been
enriched by incorporating for the first time the results of a 25-year follow-up
study of his 12 pairs completed in 1979. Of the 24 individuals originally
investigated, 11 are dead and the remaining range in age from 45 to 93
years. His longitudinal observations of adult MZ twins discordant (one affec-
ted, the other not) for a trait of medical or psychological interest permit the
detection in a compelling manner of the causes of so-called environmental
diseases and the triggers of so-called genetically conditioned disorders that
are manifested if the healthy twin should become sick in the course of the
study. Juel-Nielsen offers the reader a proverbial goldmine of information
unburdened by excessive speculations or theoretical biases. Given present
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day sensitivities to issues such as the invasion of privacy and the confiden-
tiality of medical records (legitimate as they may be for the layman and
troublesome as they may be for the behavioral reseacher), we are unlikely to
see such rich case reports of nonpatients very often in the future. In contrast
to other histories in the literature on identical twins reared apart, Juel-Nielsen
presents us with crucial details on the course of the pregnancy, descriptions of
the deliveries, results of neonatal physical examination, information regar-
ding breastfeeding, birthweights, and so forth. Moreover, the availability of
the adoption papers permits the reporting of accurate information about
biological and adoptive families; it is quite easy to construct pedigrees for the
twins and their relatives for three generations. The information in the
histories comes not only from intensive interviews initially conducted over a
two- to four-year period, but also from the extensive information available to
qualified researchers from various Danish registers (National Police Register,
National Psychiatric Register, National Twin Register, Death Certificates,
etc.). Tantalizing observations with heuristic potential are given with respect
to cancer of various sites, angina, hypertension, alcoholism, periodic depres-
sion, sexual frigidity, and orthopedic problems. Summaries of each twin’s
EEG and EKG are provided along with the results of special ophthalmo-
logical examinations.

Behavioral scientists cannot but help be impressed by the availability of
the subtest scores on the Wechsler-Bellevue Intelligence Scale (I), not only on
initial testing but also after an interval of eight months. Raven’s Progressive
Matrices were also administered and reported. The formal scoring on a
Rorschach for each twin accompanies each case history, and the author
presents the result of a pioneering blindfolded study to match the protocols of
members of a pair. The author gives his clinical impressions of personality
similarities and notes that the observed similarities are all the more
remarkable because of the frequent large differences in circumstances such as
marital status, occupation, age at marriage, and number of children. Juel-
Nielsen, like P. E. Meehl, takes pains to point out that the apparent condition-
ing of a trait by genetic factors cannot be equated with therapeutic nihilism.

It may seem paradoxical that this Danish study with its appropriate
emphasis on genetic contributions to human variability should be informed
by a quotation from Sigmund Freud (1938): ‘‘The determining causes of the
varying forms of human mental life are to be looked for in the interplay
between inherited dispositions and accidental experiences. . . . What the
constitution of one person can deal with may prove an unmanageable task
for another. These quantitative differences will determine the differences of
the result.”’ Juel-Nielsen is atypical, however, in that his enthusiasm for
human genetics is tempered by a keen interest in personology, psycho-
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dynamics, pyschotherapy, and the phenomenology of the neuroses. In pre-
senting his findings he emphasizes problems and avoids making facile
primises: ““. . . These investigations show . . . that an intensive qualitative,
clinical investigation and analysis, in contrast to investigation methods aim-
Ing at a quantitative statistical analysis, led to results and conclusions that,
apart from their more uncertain scientific value, have greater meaning.”’ By
opting for a humanized idiographic approach to the study of identical twins
reared apart, Juel-Nielsen is following in the footsteps of such renowned per-
sonologists and clinical investigators as S. Freud, G. Allport, D. Burlingham, H.
A. Murray, R. White, and J. Shields. They all shared a willingness to forsake
some of the scientism of science in order to do justice to the uniqueness of
human personality.

Identical twins brought up apart are scarce, indeed, and their potential for
stimulating research ideas about the origins of normal and abnormal
characteristics is great. MZ intrapair differences (whether reared apart or
not) of a trait or a disease can only reflect nongenetic factors so that the
magnitude of such differences permits an estimate of environmental influ-
ences. Correspondingly, similarities between MZ twins reared in different
(ideally, random) environments, as measured by a correlation, can provide a
direct estimate of the contribution of genes to the characteristic at issue. Pro-
nounced discordances imply different environmental exposures or protective
forces. Unexpected concordances, despite different cultural-ecological com-
monalities, suggest that something genetic in these identical genotypes is
being expressed and thereby open the door to biogenetic lines of investigation
into etiology.

Beyond my words of praise for this landmark contribution to the bio-
medical and biosocial sciences, I feel compelled to end this Introduction with
a cautionary quotation that I know would be endorsed by jJuel-Nielsen. It
emanates from the pen of our late and beloved colleague, James Shields (1978):
‘I doubt if MZAs will ever be more numerous and representative enough to
provide the main evidence about environment, or about genetics, but they
furnish critical examples of persons of identical genotype reared in different
homes. They can give unique real-life illustrations of some of the many pos-
sible pathways from genes to human behavior—and so will always be of
human and scientific interest.”’
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;‘.,«{\ Chapter 1
o
(fW HEREDITY AND ENVIRONMENT

The development of the human individual, from conception to death, is
determined by an infinitely complicated interplay of those dynamic factors
that are implanted in the zygote and those that are found in its surroundings.

This interaction of heredity and environment—its possibilities and limita-
tions in general and in each particular case—is of vital importance to those
disciplines which are devoted to the relations of human beings to society, and
which are employed on the assumption that the individual may, at least to
some extent, be modified by environmental influences. In this connection psy-
chiatry holds a prominent position. In fact, every psychiatric patient represents
a heredity-environment problem.

The problems of heredity and environment have been the subject of lively

and, very often, passionate debates, which at times have also been character-
ized by exceeding vagueness with regard to approach and definitions. Heredity
and environment are concepts that can be used in widely different meanings,
~and exact definitions are therefore called for.
" The simplest terminology is undoubtedly the one formulated by Wilhelm
| Johannsen (1903), the Danish geneticist, who introduced the terms: genotype,
by which is understood the total sum of genes in the organism, and pheno-
type, which is its external appearance, and which represents the result of
the interplay of the genotype and its surroundings.

This clear distinction was founded on experimental analyses of “pure lines”,
in plant- and primitive animal-life. Experiments on, for instance, clones, e. g.
a group of organisms reproduced asexually from a single sexually-produced
individual and, hence, genotypically identical, prove that the variation within
the clone is exclusively due to differences in the surroundings. External con-
ditions may induce the appearance of certain quantitative differences, but
the essential and qualitative character remains unchanged, whatever the sur-
roundings.

Quantitative differences are, as a rule, determined by additive gene-sys-
tems and, in principle, present varying degrees of environmental lability,
whereas qualitative differences are generally determined by single pairs of
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genes governed by the Mendelian laws of heredity, and these qualities are
entirely, or predominantly, characterized by environmental stability.

The genotype is an abstraction and cannot be observed directly. It re-
presents the genetic material that, by means of the chromosomes and via the
gene loci, is transmitted from generation to generation. It must, however,
be considered not only structurally but also functionally as a set of dynamic
factors or principles.

The phenotype can be directly observed from the appearance of the total
characteristics of each individual and, from the phenotypical variations, the
influence of external factors can, under certain experimental conditions, be
analysed.

The idea of heredity, that which is inherited, therefore comprises certain
possibilities or limitations of development. The phenotypical realization may
vary and the variation is determined, on one hand by the possibilities or the
limitations set by the surroundings, on the other hand by the factors im-
planted in the particular genotype.

The experiments mentioned above demonstrate, furthermore, that different
genotypes may react differently to identical changes in surroundings, some
standing a change better than others, and, finally, they show that there is a
close association between genotype and surroundings, in that an organism
seems to attain its “optimal” development under conditions that do not de-
viate substantially from its “normal” ones.

These observations, and the defining principles dependent upon them, must
be presumed to have general validity and to be applicable to the heredity-
environment problems of the human individual.

The expression environment covers a wide range of meanings, some all-
embracing, others very limited, and is, hence, considerably more difficult to
define. Taken in its broadest sense, the outside world as a whole, environment
embraces every external impulse that can be thought to influence any given
individual. This wide concept may be divided on different planes of which
a division into a pre-natal and a post-natal environment is the simplest and
most pregnant.

In psychiatric-psychological terminology it is natural to divide the post-
natal world into an “objective” world, or a “common” human environment,
and into an environment or “milieu” that can be termed “individual”, ‘“sub-
jective”, “experienced” or “relevant”. An absolute and sharp psychiatric-
psychological distinction between the individual and his environment is of
course not possible; it is a case of an inseparable interplay, in the truest
sense of the word of complementary phenomena. The individual is of course
not only influenced by his environment but he also forms his environment
in as far as his possibilities to respond to, or to choose among, different en-
vironmental stimuli permit him.
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An investigation of the interaction of the human individual and his en-
vironment is an attempt to analyse the variability that can be observed
among human beings. This phenotypical variation is determined in part by
the various genotypes and in part derives from the various environmental
influences. Experimentally, the problem can be tackled by a fixation of one
of the two variables, either the genotype or the environment.

The twin method is commonly considered to be the best method for an
investigation of the interplay of heredity and environment, and, in principle,
an investigation of monozygotic twins is the most suitable method for a
scientific assessment of the importance of environmental factors. This method
is based on a theoretical assumption of the existence of two kinds of twins:
monozygotic twins, originating with the fertilization of a single egg which has
then divided and developed into two independent individuals that are geno-
typically identical, and dizygotic twins originating from two separate eggs
and therefore in genetic respects just as different or as similar as any other
siblings. ’

In ordinary psychiatric-psychological research it is in practice difficult to
eliminate, or to bring under complete control, all variations due to environ-
mental factors, but by means of the study of monozygotic twins, it is pos-
sible to keep the genotype “constant” whereby an analysis of the influence
of the variable environmental factors on the psychological and psychiatric
phenotype of the individual should be possible.



Chapter 2

AIMS OF THE INVESTIGATION

The aim of the present work is to add to our knowledge of the interaction
of the individual and his environment by means of an intensive psychiatric-
psychological investigation and analysis of the differences and the similarities
between monozygotic twins who have been reared apart from early life.

As monozygotic twins can be assumed to be genotypically identical, all
phenotypical differences that can be demonstrated between the twin partners
must derive from differences in their total surroundings.

Similarities between monozygotic twins do not, however, necessarily lend
themselves to unambiguous interpretation. Twins, in common with other
siblings, are generally brought up together; therefore, phenotypical similari-
ties may theoretically derive both from the genotype and from their common
environment.

Methodologically, an investigation of separated, monozygotic twins has
the advantage of excluding those errors and difficulties that may occur in
an assessment of phenotypical differences and similarities, which, in both
cases, may be traced back to social and psychological aspects of the twin
situation itself.

To be a monozygotic twin and to grow up as such is, undoubtedly, a special
social and psychological experience that differs in essential points from all
other conditions of upbringing.

The environmental influences, to which monozygotic twins are subjected
during their common upbringing, present similarities as well as dissimilarities.

Merely on account of their strong, physical resemblance, it is obvious that
monozygotic twins exercise an influence on, and are, at the same time, in-
fluenced by persons in their environment in a far more uniform fashion than
is the case for those individuals not possessing corresponding outer points of
resemblance.

Conversely, at a very early stage in their development, the twins may be
treated differently by those around them, primarily perhaps because of slight
differences between the twin partners; differences in, for instance, birth
weight, size or vigour. As time goes on, this differential treatment may well
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develop further, until the relationships of the twins to their surroundings
are essentially different, and a diversity of experience the result.

Even though monozygotic twins thus, usually, live under environmental
conditions that, on a number of points, are, undoubtedly, more uniform than
those under which dizygotic twins, sibs or unrelated persons in the same home
are brought up, they do not grow up in absolutely identical environments;
were it such a simple matter, then monozygotic twins would, invariably,
develop identically. The experiences of everyday life alone prove that this is
not the case.

Concomitant with the presence of these similarities and dissimilarities in
the environment, the psychological interaction of monozygotic twin partners
is usually an extremely complicated process.

In consequence of the continual confrontation with their own reflected
image, the twins may develop towards a certain psychological equality, and
this special interpersonal relationship will further tend to develop and em-
phasize points of similarity.

On the other hand, consciously or unconsciously, their personalities will
tend to diverge, each being assigned a special “role” and each’ developing a
different relationship to persons in his surroundings. Such a differentiation
of personality can be presumed to become, ultimately, so extreme that on
some points the twins will present qualities, which are directly opposed, and
which have been termed “polar”.

When brought up together, an apparently harmonious balance between
these opposing tendencies in the twins’ development is, usually, achieved, but,
psychologically, these conditions are presumably peculiar to monozygotic
twins.

From these special social and psychological conditions of the twin situation,
it follows, that neither the similarities nor the dissimilarities between mono-
zygotic twins lend themselves to univocal interpretation, since the similarities
can be attributed to their common environment and the dissimilarities to the
differentiation of personality due to the twin relationship. One cannot even
dismiss the idea out of hand that monozygotic twins reared together are likely
to present a greater differentiation, particularly with regard to their person-
alities, than would have been the case, if they had been reared apart.

In an investigation on monozygotic twins brought up apart from early life,
completely ignorant of their mutual relationship, or without having had the
opportunity to experience themselves as a twin in the psychological sense,
the investigator has, first and foremost, the advantage that the psychological
aspects of being a monozygotic twin are no longer present, and consequently
the risk of misapprehending similarities and dissimilarities between the twin
partners can be obviated. Expressed in another way, a study of monozygotic
twins reared apart renders possible an investigation and analysis of the de-
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velopment, which has taken place, when genotypically identically equipped
individuals—respectively the same individual—have been brought up under
different environmental constellations.

Such conditions of observation make possible an evaluation, not only of the
differences, but also of the similarities between twins.

However, even though monozygotic twins are reared apart, a series of
general cultural, social and psychological factors may well be common in their
environments, but with respect to conditions that are presumed to be more
relevant to the normal and to the psychopathological development of person-
ality, such as for instance the interpersonal relationships in the environment,
the opportunity for establishing attachments to objects, as well as the whole
psychological structure of the home, it can be expected, beforehand, that the
environments in question will show a certain variation, and it is reasonable
to assume that this variation will correspond to those differences in environ-
mental factors which can be found between one home and another.

These considerations probably represent the nearest possible fulfilment of
the theoretically desirable premise of a psychiatric-psychological research in
which the investigator is enabled to control the conditions of investigation in
such a way that a series of variables of circumstance—with the exception of
certain variables, the influence of which it is especially desired to examine
and analyse—can be kept, practically speaking, constant.

However, this, theoretically ideal, method of investigation presents many
problems in practice. The prime difficulty in investigating monozygotic twins
reared apart lies in their rarity, and the other methodological difficulties
are connected with this simple fact.

When the present study was instigated, it would have been desirable, that
the approach to the heredity-environment problem had been further defined
or specified. This would have meant that we should have been able, simul-
taneously, to survey the possibilities for collecting and investigating a suf-
ficiently large Danish material of monozygotic twins reared apart, and to
ascertain to what extent such a material would comprise sufficient data
for the testing of well defined hypotheses or theories. Finally, it would have
meant that we, there and then, could have established and handled methods
of investigation directed at special aspects of the heredity-environment prob-
lem.

Apart from the fact, that, when our investigation of the first pair of twins
began in 1954, it could be presumed with fair probability that the number
of separated monozygotic twins that could be registered in Denmark and
made the object of an investigation would be modest, none of the above
mentioned premises existed. The registration and collection of the material
was bound to cover at least several years, and, therefore, there was no pos-
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sibility of predicting either the nature of the final material or the best way
of analysing and presenting it, until its collection had been completed.

The methods of investigation immediately at hand were more or less the
same as those employed in ordinary clinical psychiatry and psychology, e.g.
psychiatric interviews, medical-psychiatric examinations and clinical evalua-
tion, together with traditional psychometric methods, designed to assess, part-
ly the functions of intelligence, and partly the normal and abnormal de-
velopment of personality.

When all these conditions concerning the material and the methods of
investigation are considered, it is, beforehand, easy to enumerate a number
of weighty reasons, why such an investigation of monozygotic twins reared
apart could not be expected to produce results leading to explicit, general
conclusions on the interplay of heredity and environment and on its signifi-
cance for the development of normal and pathological traits.

It was obvious from the beginning that the investigation should primarily
be directed at an intensive, clinical analysis of each pair of twins over as long
an observation period as was practically possible, while a more comprehen-
sive statistical treatment of the data had to be disregarded.

On the other hand, the material procured through the present investiga-
tion should not be undervalued. In the case histories and through the ac-
counts of the psychometric examinations we have aimed at a presentation of
the results of the investigation in such detail as to enable others to make
their own, independent analysis and evaluation of the whole material. At
any rate, the collected data furnish a basis for discussion, partly of each,
concrete approach, as presented in the description of the interplay of heredity
and environment in each case, partly of the heredity-environment problem
in its general, psychiatric-psychological aspects. Finally, the material illus-
trates a series of fundamental problems concerning the conditions of psy-
chiatric-psychological observation, the current methods of investigation and
the formation of theories.

The theoretical basis of the investigation and its primary working hypothesis
is, hereafter, that differences between monozygotic twins reared apart from
early life must be conditioned by differences in their surroundings, and
similarities must be taken as an expression of the common genotype.

The first step in the investigation must be to demonstrate differences be-
tween the twin partners and, as far as possible, to specify, define, measure and
quantify these differences, while paying every heed to the possibilities of
error in the evaluation, that are due to defects in the mode of investigation.

The next step must be directed towards an endeavour to explain the de-
monstrated or presumed differences between the twins in the light of such
differences in their environment, as the information concerning their up-
bringing indicates.
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The third and final step concerns the similarities, or lack of dissimilarities,
which, unless they permit of another explanation, must be considered to be
genotypically determined and to be expressions of a stability against different
environmental factors.

As has already been stressed, the results that can be produced by such an
investigation and analysis are primarily conditioned by the material of in-
vestigation and by the methodology employed.

As is the case with any other scientific method, the twin method is en-
cumbered with several possible sources of error, partly those errors connected
with the twin method itself, and partly those that are especially relevant to its
use in psychiatric-psychological research.

These methodological problems will be considered in the following chapter.



Chapter 3
PSYCHIATRIC-PSYCHOLOGICAL TWIN RESEARCH

THE TWIN METHOD

Francis Galton (1876) was the first to study life and disease histories of
twins with the aim of elucidating the interplay of heredity and environment.

In those days, there was no means, in theory or in practice, of distinguish-
ing between monozygotic and dizygotic twins, but Galton divided his material
into two groups, one, containing those twins that were “similar” and con-
tinued to be so throughout their lives despite differences in their environments,
and the other comprising those that were ‘“dissimilar” and continued so.
There is every reason to assume that, by this intuitive method of approach,
he arrived at a classification closely corresponding to that which has formed
the basis of subsequent twin research. R

Through his studies of “the history of twins as a criterion of the relative
powers of nature and nurture”, Galton (1883), as well as calling attention
to many of the methodological problems that have since been discussed in
connection with twin research, arrived at a conclusion, which, as so often
happens in the literature, has later been considerably simplified. It is usually
contracted into the axiom: “Nature prevails enormously over nurture”, and,
in this form, it has more or less remained as a challenge to be refuted or
to be confirmed by all twin researchers. As pointed out by Blacker (1952),
the original formulation of Galton’s conclusion runs as follows: “There is no
escape from the conclusion that nature prevails enormously over nurture,
when the differences of nurture do not exceed what is commonly found among
persons of the same rank of society and in the same country.” The conclusion
thus contains a significant reservation without which its original import is
lost.

Although the observations made by Galton have largely historical value
today, it is worth mentioning that the development of the twin method was
delayed primarily because his publications on this subject—as was also the
case with the fundamental observations on the laws of heredity published
by Gregor Mendel (1865)—lay unheeded for many years.

With the turn of the century, scattered reports of twin studies appeared
in the literature, some casuistic, others investigations of a more systematic
order. The conclusions of neither category, however, were based on a distinc-
tion between monozygotic and dizygotic twins.
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The twin method was, in reality, not resumed until the ’twenties. Among
its pioneers, Newman (1923), Siemens (1924), Dahlberg (1926), and Ver-
schuer (1927) should be mentioned.

Siemens’ name stands out among the many who have endeavoured to
procure a satisfactory basis for the differentiation between the two types
of twins. The advent of the “polysymptomatic similarity test” established the
first, practicable method for the solution of this problem, but it must also
be admitted that some of the criteria, on which a decision on the zygocity
problem originally rested, have lead research into the vicious circle, so disastrous
for the twin method, viz. that monozygotic twins are monozygotic because
they are “similar”, while, differences between twins, in principle, indicate
that they are probably dizygotic.

The work of Essen-Moller (1941 b) produced an entirely lucid and logical
basis that satisfies, both in theory and in practice, the question of the zygocity
diagnosis of any pair of twins. Owing to the recent, rapid development in
serology, so many objective criteria of zygocity are obtained today, that
zygocity can now be determined with the 99.9 per cent certainty, to which
every scientific method of investigation aspires.

For the use of the twin method, and for the evaluation of its results, it
is naturally of fundamental importance, that the zygocity diagnosis rests upon
a foundation of extreme exactness; even more must this apply to the present
investigation, in which the material is, numerically, so modest. This important
question will be dealt with in a later chapter.

Meanwhile, some more general and theoretical objections to the twin method
will be considered. The most important have been discussed in a previous
publication (Fuel-Nielsen, Nielsen & Hauge, 1958).

For man there is no direct, cytological proof of the prime requirement of
the twin method, that only two types of twins exist, but, in the course of
time, comprehensive, empirical material, completely supporting this theoreti-
cal assumnption, has been produced both in general, and in human genetic
research.

Various theories of the occurrence of twins in man have been put forward.
One of the theories is based on the assumption of odcytic twins, a third
type, developed from a single egg, which, after dividing, has been fertilized
by two sperms. On this assumption the two individuals thus forthcoming
must be equipped with identical genes on the maternal side, while the
paternal genes are different, and, genotypically, such twins are intermediate
to monozygotic and dizygotic twins. So far, however, no absolute evidence
of the existence of such a type of twins has been presented, and, at all
events, its occurrence must be extremely rare, and for that reason alone, this
theoretical contingency may be disregarded in an ordinary twin investigation.

Neither has cytoplasmatic heredity been proved in man; in theory, primary
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dissimilarities, not conditioned by genes, may be assumed in monozygotic
twins, and these differences may primarily manifest themselves as the so-
called “reversed asymmetry-phenomenon” or “mirror imaging”, which cor-
responds to the asymmetry of the two body halves of the same individual.
In Scandinavia, Dahlberg (1926, 1930), has used the concept: “genotypical
asymmetry” without, however, wishing to affirm that monozygotic twins are
really genotypically dissimilar. Bouterweek (1934) finds in his reflections on
this phenomenon, “Rechts-Links-Abwandlung”, the explanation of why it
is possible to observe differences, including psychical, between monozygotic
twins, whereas he does not seem to attach much significance to the postnatal
environment, in this respect. Newman, Freeman & Holzinger (1937) take
asymmetry to be a “third factor”, which is connected with the biological
phenomenon of twinning, and, therefore, independent of the factors of he-
redity and environment.

In this connection, the many investigations on the frequent occurrence of
left-handedness in twins should be mentioned; most investigators have dis-
covered an increased frequency in twins, not only in monozygotic, but also
in dizygotic twins. In a survey of the question of asymmetry and lateral
inversion in monozygotic twins, Verschuer (1959) has summed up. the dis-
cussion to the effect that, in a comparison between the homologous body
halves of monozygotic twins, there is a greater similarity between them, than
between the right and left body halves of the same individual, and the
frequency of genuine asymmetries, i. e. organ-asymmetries, is the same as for
other persons, and, finally, accidental disturbances of the symmetry phenom-
enon are scattered quite by chance in monozygotic twins.

All these hypotheses have, particularly in the past, been the objects of in-
vestigation and discussion. The majority of the many investigations on these
problems have been unable to establish with any certainty that these hypo-
theses have critical significance. In any case, they do not shake the prime
theoretical requirement of the twin method: that monozygotic twins are
equipped with an identical genotype.

Another series of theoretical objections to the twin method has been put
forward by Price (1950), who made a thorough survey of the sources of error
that, conceivably, could be set in relation to the natal and prenatal conditions
of twins, particularly of monozygotic twins. He especially emphasizes that,
when accounting for the frequent dissimilarities between monozygotic twins, it
is possible that the significance of the postnatal environmental factors are
exaggerated, and he draws attention to possible prenatal factors, for instance,
an unequal share of the maternal circulation in embryo that may cause
dissimilarities in twins.

No matter how important these “primary biases” may be in evaluating the
results produced by the twin method, they are, nevertheless, exclusively
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theoretical and cannot yet be said to be sufficiently documented. They serve
chiefly to emphasize the fact that the concept of environment also embraces
prenatal conditions, and that our knowledge on this point is still incomplete;
however, they do not affect the prime, theoretical assumption of the twin
method.

Finally, a last group of objections must be considered. They deal with
the suggestion that twins deviate, biologically, from other people to such an
extent that it is open to discussion, whether results obtained by the twin
method are generally applicable. Investigators, i.a. Brander (1935) have
pointed out that twins, monozygotic more so than dizygotic, are often
characterized by prematurity and a tendency to birth lesions; others have
observed a delayed speech development, greater frequency of intelligence
defects, or a correlation of twin births and the appearance of mental dis-
orders such as mental deficiency and epilepsy.

Most of these studies are concentrated upon conditions in twin preg-
nancies and the natal period, and upon conditions to which not only similari-
ties but also dissimilarities between the twins can be attributed. Twin in-
vestigations made late in childhood or in adulthood have not, however, with
any certainty, proved that twins in general deviate, biologically or mentally,
from other persons. That twins, and in particular monozygotic twins, are,
during their upbringing, in a special social and psychological situation, dif-
fering in many ways from the usual environmental conditions of other
persons, has already been touched upon, and will later be further discussed.

All in all, the above mentioned objections to the twin method do not
furnish sufficient reasons for rejecting the theoretical basis of the twin meth-
od.

On the other hand the twin phenomenon is biologically characterized by
a series of special conditions, possibly conducive to errors of judgement, both
with regard to differences and similarities between the twin partners.

Theoretically it is conceivable that certain intrauterine environmental fac-
tors may play a considerable role in the appearance of certain phenotypical
similarities or dissimilarities, and, possibly, the prenatal factors are more
varied for monozygotic than for dizygotic twins.

These possible sources of error cannot, however, be avoided. As no proof
of their general significance exists, the importance to be attached to them
must vary from one investigation to another; attention must be directed to
conditions that are presumably relevant, and their significance for the evalu-
ation of the results, in each case as well as in the total investigation, must
be estimated.

In this connection, one should, however, realize that the more similarities
and differences can be attributed to factors in the prenatal environment, the
less they can derive from factors in the postnatal environment. Theoretically,
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the significance of postnatal environmental factors may well be reduced to
an elaboration of some congenital, primary, fundamental dissimilarities or
similarities between the twins, due to prenatal factors. Owing to our present
lack of knowledge regarding the prenatal and the natal conditions, or by
simply ignoring these theroretically possible sources of error, the significance
of postnatal environmental factors in relation to the appearance of pheno-
typical similarities and dissimilarities can be overrated.

This risk, of course, applies equally to psychiatric-psychological investiga-
tions of twins, although it is here, beforehand, perhaps especially difficult
to evaluate and to accept the significance of such prenatal factors.

USE IN PSYCHIATRIC-PSYCHOLOGICAL RESEARCH

The twin method has been widely used in psychiatric-psychological research.
The comprehensive literature extant in 1951 has been compiled for both
fields in Gedda’s monumental work.

In psychiatry, the twin method has contributed towards the elucidation
of the importance of heredity in schizophrenia, manic-depressive psychosis,
epilepsy, mental deficiency, certain psychopathic and criminal states and
other behaviour disorders or mentally abnormal conditions. Recent surveys
of twin research in psychiatry are to be found in the publications of Kall-
mann (1959) and Shields & Slater (1960). Scandinavian accounts have been
given by Essen-MGéller (1963) and Stromgren (1964).

In psychology, a long series of twin investigations has been made on in-
telligence functions, normal personality structure and on more special mental
characteristics and abilities. An excellent survey has been published by
Woodworth (1941); more recent accounts are to be found in the works of
Eysenck (1956) and Fuller & Thompson (1960). Scandinavian compilations
have been made by Lunde (1937), Lehtovaara (1938), Ostiyngen (1949),
Smith (1949), and Husén (1953).

THE “CLASSICAL” TWIN METHOD AND THE CONCORDANCE-
DISCORDANCE CONCEPT

Most psychiatric-psychological twin investigations have been made by means
of the twin method which traditionally comprises a comparison between
monozygotic and dizygotic twins, with the employment of the concordance-
discordance concept, and which is used under the assumption that the en-
vironmental conditions of monozygotic twins do not differ from those of
dizygotic twins.
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An agreement between the twin partners with regard to a certain disease
or quality is termed “concordance”, and a difference, “discordance”. When
employed for diseases or characteristics showing a distinct qualitative variation
of the either-or type, these concepts are satisfactory in theory and in practice.

In psychiatric-psychological research, the concordance-discordance concept
has no little incertainty, which may result in an over- as well as an under-
rating of similarities and differences between twin partners.

These problems arise partly from the difficulties in defining the limits be-
tween psychiatric disease entities and normal-psychological characteristics,
and partly from the various uncertainties and possible sources of error of
psychiatric and psychometric methods of investigation.

Any comparison of psychiatric and psychological characteristics between
twin partners is determined by the “plane” on which the comparison is made
and by the reference system employed. With the methods of investigation
available, the reliability and the errors in measurement will very often be
equal to the differences required to be registered.

Furthermore, there is an association between the intensity of the investiga-
tion on the one hand, and, on the other, the use of a concordance concept,
which in some cases may be narrower and more superficial, in other cases
more comprehensive and differentiated.

The usual employment of the concordance concept carries with it the im-
plication of an agreement between the twins with regard to the presence of
some more or less well defined disease or quality. In most twin investiga-
tions in which the presence of such concordance has been made probable,
the time of manifestation, the symptomatology and the course in the mono-
zygotic twins have usually been markedly different, which imply that non-
genetic factors must have played a significant role in the development of the
disease or quality in question.

A “discordance” for, for instance, psychosis may simply be due to a more
or less intensive investigation resulting in the designation of a “mentally nor-
mal” or a “non-psychotic but psychiatrically remarkable” twin partner. In
cases of other psychiatric diseases such as, for instance, the neuroses, where
a clear distinction from the normal variation can be even further blurred,
the concordance-discordance concept is naturally even more difficult to
employ, but also in such cases a postulated discordance, or “incomplete”
concordance, indicates that non-genetic factors have promoted or hindered
the manifestation of the disorder in question.

Accordingly, in psychiatric-psychological research, it is not only in the cases
of remarkably high, but also in low concordance frequencies that the diag-
nostic concepts of the investigator, the intensity of his methods of investiga-
tion, and, finally, his subjective interpretation of the assembled data, are
important.
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SPECIAL TWIN METHODS

As stated previously, the twin method is a valuable method of research for
elucidating the influence of environmental factors. In consequence, the “clas-
sical” use of the twin method is in some investigations substituted by special
methods, designed to examine series comprising primarily monozygotic
twins, and with special reference to an analysis of the causes of the rela-
tionships or the pathogenic links in an incomplete manifestation or discord-
ance.

Luxenburger (1928) and Essen-Moller (1941 a) have pointed out that
studies of monozygotic twins with psychiatric disorders can serve to elucidate
the degree to which an attachment of various psychic symptoms to certain
psychiatric syndromes may be warranted. Essen-Méller (1963) has termed this
method the “ nosological” twin method.

Another twin method, the so-called “historical” method is likewise primari-
ly directed at a discordance analysis. As put forward by Essen-Maller (1963),
this method corresponds to the procedure in ordinary clinical-diagnostic rou-
tine, except that, besides the patient, the investigation also covers a genetic-
ally identical control. Instructive examples of such analyses of discordance
have been presented especially by Slater (1953).

A third method, the “experimental”, approaches the problems from a
direction opposite to the two already mentioned, in that it attempts to
examine the possibilities of various environmental influences to produce dif-
ferences in the development of monozygotic twin partners. This method was
originally introduced by Gesell & Thompson (1929). Monozygotic twins were
placed under different pedagogic influences, for instance, one twin was trained
in some special accomplishment with the co-twin as control.

The experimental method has also been employed in psychiatric and psy-
chometric research. Dencker (1958), at the instigation of Essen-Maller, studied
the neuro-psychiatric and psychological conditions resulting from closed head
injuries, on a basis of a material consisting of twins, only one of whom had
been subjected to head injury. Correspondingly, Kaij (1962) investigated
twin partners, one of whom had suffered from alcoholic abuse. Casuistical
reports have appeared of experimental studies of monozygotic twins, con-
cordant for schizophrenia but treated differently, for instance, one twin with
insulin and the other with cardiazol, Murphy & Luidens (1939), one with
lobotomy, Weatherly & Deabler (1954, 1958), or both, simultaneously, with
reserpine, Benaim (1960).

Investigations of twins reared apart must be placed in connection with
these special methods since they are primarily based on investigations of
monozygotic twins with an emphasis on an analysis of differences between
the twin partners.

As has been stated above, the traditional use of the twin method entails
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the assumption that the environmental factors are, on an average, just as
alike, or just as unlike, for monozygotic as for dizygotic twins. This assump-
tion, especially in the case of psychiatric-psychological conditions, may, as
mentioned previously, be queried and will be considered in detail in the
following.

SOCIAL AND PSYCHOLOGICAL ASPECTS OF
BEING A MONOZYGOTIC TWIN

As already pointed out by Galton, the personalities of monozygotic twins
often develop in apparently diametrically opposed directions: “The one was
the more vigorous, fearless, energetic; the other was gentle, clinging, and
timid; or the one was the more ardent, the other more calm, and placid;
or again, the one was the more independent, original, and self-contained;
the other the more generous, hasty, and vivacious. In short the difference
was that of intensity or energy in one or other of this protean forms; it
did not extend more deeply into the structure of the character. The differ-
ence was in the keynote, not in the melody”.

Schulte (1929) and Poll (1930) seem, however, to have been the first to
have drawn attention to the finding that the relations between twins and
the twins’ relations to persons in their surroundings are considerably more
similar for monozygotic than for dizygotic twins.

Since then a number of authors: Hartmann & Stumpfl (1930), Stocks
(1930), von Bracken (1934), Lunde (1937), Newman, Freeman & Holzinger
(1937), Lehtovaara (1938), Woodworth (1941), Ostlyngen (1949) and Zasso
(1960) have discussed this question and have found the assumption confirmed
that the environment in which twins are brought up is generally much more
alike for monozygotic than for dizygotic twins. By reason of their striking
outward resemblance, monozygotic twins will from a very early stage influence
those in their surroundings and also each other in a very uniform fashion,
while nothing equivalent should be characteristic for dizygotic twins. This
similarity in the environment of monozygotic twins must naturally ultimately
be due to their identical genotype and their special possibilities for inter-
action upon their surroundings. Furthermore, monozygotic twins, in contrast
to dizygotic, are linked during childhood, by a special interpersonal relation-
ship and a strong sense of affinity, and a mutual identification process may
explain a number of psychic similarities presented by the twins later on.

Other writers have assumed yet more complicated psychological relations
between twins. Kéhn (1931) is of the opinion that environmental factors are
actually more different for monozygotic than for dizygotic twins, because
their special psychological situation impels monozygotics to individual self-
assertation, and their developments take diverging courses with psychological
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differences as a result. The differences in personality development in di-
zygotics, on the other hand, are primarily based upon their genotypical dif-
ferences and are not conditioned by special psychological factors attached to
the twin situation itself.

More recently, Bluekercken (1932), Lohmeyer (1935), Kerr (1936), von
Bracken (1936), Schiller (1937), Woodworth (1941), and Ostlyngen (1949)
have also indicated that the development of monozygotic twins differ on
account of their “complementary” roles. Kerr (1936) thinks that “a protest”,
conscious or unconscious, against their psychological situation is the reason
for the tendency of monozygotic twins to develop different temperaments,
von Bracken (1936) finds both “uniforming” and “differentiating” tendencies
in monozygotic twins, a differentiation towards a more extroverted and a
more introverted partner being characteristic.

Slater (1953) has stressed the finding that one twin becomes more active,
leading, and dominating, while the twin partner becomes the reticent, pas-
sive, and submissive, but, Slater raises the question whether the concepts
“dominance” and “submissiveness” are really contrasts, in that he refers to
the experience of clinical psychiatry in which persons, who demonstrate domi-
nance in one environment and submissiveness in another, are often met with,
and who are, moreover, perfectly capable of switching from one to the other.

Most recently Dencker (1963) has studied the “dominance-submissiveness”
relation. Like Shields (1954), he finds that there is, among twins, a signifi-
cant association between higher birth weight and dominance, but none be-
tween higher birth weight and weight later on. He does not, however, think
that this association is significant in itself for the later development of
the personality, but he points out that the “dominance-submissiveness” re-
lationship, once established, seldom changes between twins. According to
Dencker, his investigations demonstrate that psychological factors are of
greater significance than factors of an organic nature for the promotion of a
differentiation in monozygotic twins.

These special psychological conditions of twins have also attracted the at-
tention of psychoanalysts; particularly, the identification process and the
overlapping in the structure of the ego and the superego which can be as-
sumed in twins. However, as some of these studies have been made on di-
zygotic twins, apparently with preference for opposite-sexed twins, the point
is rather weakened.

Others, for instance Burlingham (1952), who, for a considerable length of
time, made minute observations of three pairs of monozygotic twins from
birth, noticed that the larger, and physically more robust twin, usually,
but not invariably, became the more active, while the physically weaker part-
ner became the more passive. She emphasizes the great significance in the
twin environment of the defence mechanism of identification, and, particular-
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ly, that this finding makes an evaluation of differences and similarities in
twins difficult. With respect to the parent—child relationship and its pos-
sible significance for the development of similarities and dissimilarities, the
mother’s or the father’s acceptance of and attitude to each individual twin
can never be absolutely identical, a factor that, together with the whole,
psychologically complicated, twin situation, may contribute to the finding
that the social and psychological environment is experienced differently by
the twins; hence, it would be an error to affirm that the environment of
monozygotic twins reared together is the same.

For all the above mentioned conditions concerning the special psychological
conditions of monozygotic twins it must be realized that they are hypotheses,
which are difficult of proof, either one way or the other, but, methodologi-
cally, they make a theoretically adequate evaluation of psychological similarities
and differences between the twins very difficult, because both can be said to
have evolved from the twin situation. As pointed out previously, an investiga-
tion of twins reared apart from early life is in practice the best methodological
short-cut available. The ideal material would be one in which monozygotic
twins were separated at birth, put into foster or adoptive homes and brought
up without knowledge of each other’s existence, as they would then not be
twins in the psychological sense but merely individuals with identical geno-
types living in separate environments.

Bleuler (1952) has doubted the value of twin studies because monozygotic
twins, even when they are reared apart, yet present considerable similarities,
and this may well be because the twins procure for themselves environments
that are alike.

This theoretical objection has been discussed in a previous Danish publica-
tion, Fuel-Nielsen & Linnemann (1958).

The objection must be said to be a far too narrow and dogmatic apprehen-
sion of the possibilities of the interplay of a given genotype and the various
factors that must be included in the concept of environment.

That an association exists between genotype and environment is obvious,
and that monozygotic twins reared apart present similarities is, as pointed out
by Schulz (1956), at any rate with regard to outward characteristics, a result
which ultimately derives from their identical genotype. But, as emphasized
by Kaij (1962), an individual’s choice of childhood environment, is certainly
restricted by a number of social, psychological and cultural factors; twins,
as little as others, can freely choose their own home and childhood environ-
ment, with its characteristic methods of upbringing, its schooling, etc., to say
nothing of the psychological factors linked to interpersonal relationships, which
last, particularly, vary from home to home.

It is an over-simplification of the problems to state that monozygotic twins
become “‘similar”’; it would be a truer generalization to state that they always
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become “different”, although it may be difficult to define just how great the
actual difference is.

That which investigations of monozygotic twins reared apart aim to eluci-
date is the interplay of a given genotype and two given environments with
their special limitations and possibilities, both in cases where this interplay
runs a parallel and harmonious course and also in such cases where the inter-
play, by the very reason of the given genotype-environment constellation,
produces a deviation in the twins with regard to definite mental character-
istics or psychiatric disorders.

Bleuler’s objection represent a total rejection of the use of the twin method
in psychiatric-psychological research and Kaij’s statement, that Bleuler “throws
away the egg with the shell”, seems justifiable. Even though, at first sight,
the objections may seem logical enough, a closer consideration of them re-
veals that they are invalid in theory, and they are, moreover, inconsistent
with the mass of experience obtained from investigations of monozygotic twins
reared apart.



Chapter 4

PREVIOUS INVESTIGATIONS OF MONOZYGOTIC
TWINS REARED APART

As the occurrence of twins who have been separated in childhood is ex-
tremely rare, it is relatively easy to survey the international literature relating
to it.

It consists, chiefly, of two considerable and systematic investigations, an
American by Newman, Freeman & Holzinger, published in 1937, in which
19 pairs of separated monozygotic twins were studied, and a recent English
investigation by Shields (1962), comprising the largest material of separated,
monozygotic twins to date, 44 pairs in all.

Beyond these two studies, the literature contains only scattered reports of
isolated cases of separated, monozygotic twins.

Popenoe (1922) was the first to publish a short report of a pair of separat-
ed, monozygotic twins. This pair was studied exhaustively by Muller (1925),
whose formulation of the problems, the methods of investigation and ana-
lysis of the results have remained as a model for all subsequent twin studies
of this kind. Further American studies of single pairs of separated, mono-
zygotic twins have been published by the followihg: Rosanoff, Handy &
Plesset (1935, 1937), Kallmann (1938), Gardner & Newman (1940), Burks
(1942), Stephens & Thompson (1943), and Kallmann & Roth (1956). Burks
& Roe (1949) studied four pairs of separated twins, but, as pointed out by
Shields (1962), one of the pairs was presumably dizygotic. Schwesinger
(1952) investigated a Mexican pair.

English studies have been made by Saudek (1934), Yates & Brash (1941},
Burt (1943), Craike & Slater (1945), and Slater (1961), who have each
investigated a single pair; the last mentioned pair is also included in the
large material investigated by Shields (1962).

In Germany, Lange (1931) has investigated one pair, Bouterweek (1943)
investigated two pairs in Austria, and, finally, there are two Japanese studies
published by Fukuoka (1937) and by Yoshimasu (1941), each including a
single pair of separated twins.

In Scandinavia, there are no previous accounts of systematic investigations
on separated twins, but in some of the recent psychiatric twin investigations
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based on a systematical collection of twins, accounts have been given of a few
pairs of monozogytic twins brought up apart. In Sweden, Stenstedt (1952)
and Dencker (1958) each observed a single pair in their series, and Kaij
(1962) has described two pairs of separated twins. In Finland, Tienari
(1963) found two pairs and, in Norway, Kringlen (1964) had one pair of
separated, monozygotic twins in their relatively small twin series.

Together with the present Danish material, the total number of separated,
monozygotic twins in the international literature amounts to at least 103
pairs.

The greater number of these twins have been classified as either mentally
normal or as presenting only slight, neurotic or characterological, disorders.

Those few cases where either one or both of the twins presented severe
psychiatric illnesses, particularly psychotic states, are of special interest. Four
pairs, published respectively by Kallmann (1938), Craike & Slater (1945),
Kallmann & Roth (1956), and Slater (1961), were convincingly concordant
for schizophrenia. These cases lend themselves to the traditional objection,
originally offered by Luxenburger (1928), that the cases were chosen and
published just because they presented concordance. In the above mentioned
systematically collected twin materials of Tienari (1963) and Kringlen (1964)
containing, respectively, two pairs and one pair of separated, monozygotic
twins, the cases were classified as being discordant for schizophrenia.

Rosanoff et. al (1935), who also selected his material systematically, found a
pair of separated twins, who both presented a temporary, very similar psy-
chotic state, which, from the description, seems to have been a psychogenic
psychosis. Stenstedt (1952) in his material had one pair of separated twins
who were concordant for manic-depressive psychosis. In the twin series of
Lange (1931) and Yoshimasu (1941), dealing with criminality, there were,
in the former, a concordant, and in the latter, a discordant pair of separated
twins. Finally, Kaij (1962) in his study of alcoholism had two pairs of
separated twins, both of whom were concordant.

Critical surveys of these investigations on single pairs of separated twins
have been made by Newman, Freeman & Holzinger (1937) and by Shields
(1962). In the following, it is these two large investigations alone that will
be considered.

Newman, Freeman & Holzinger (1937).

They collected their twin material over a ten year period. The majority
of the 19 pairs of separated twins were studied in connection with a large
exhibition held in Chicago; a few pairs of twins, presumably monozygotic, re-
fused to take part in the investigation.

The material comprises 12 female and 7 male pairs, of ages varying from
11-59 years with a considerable accumulation in the younger age groups.
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Most of the pairs had been separated in early childhood, nine in the course
of the Ist, six in the 2nd, and two in the 3rd years of life; further, there
were one pair separated in the 6th and two pairs in their 8th years of life.

The diagnosis of zygocity, resting on the methods of classification existing
at that time, must be termed well established.

Besides various anthropological measurements, the twins were subjected to
a comprehensive psychological test battery, both for intelligence and for per-
sonality: The Stanford Revision of the Binet-Simon Test of Intelligence, the
Otis Self-Administrating Test of Mental Ability, the Thurstone Psychological
Examination (American Council Test), the International Test (devised by
Stuart C. Dodd), the Stanford Achievement Test, the Downey Will-Tem-
perament Test, the Individual Form (Complete) and the Woodworth-Ma-
thews Personal Data Sheet, the Pressey Test of the Emotions, the Kent-
Rosanoff Free Association Test, and also an analysis of handwriting.

The results of the investigation are presented in great detail, great at-
tention being paid to the statistical analysis. As basis for comparison, cor-
responding investigations were made on 50 pairs of monozygotic, and 50
pairs of dizygotic, same-sexed twins reared together.

A brief summary of the results and the main conclusions cannot give due
justice to this remarkable investigation.

In the intelligence tests, it was found that monozygotic twins reared apart
were less similar than monozygotic twins reared together, but more similar
than dizygotic twins reared together. The difference between the monozygotic
twins was chiefly derived from four pairs whose schooling and education had
been very different. An analysis of the environments of the total material re-
vealed that slight deviations in the environment had but little influence on
the results obtained from the intelligence testing.

In the personality tests, the similarities in the test results achieved by the
monozygotic twins reared apart were less apparent, and an analysis of the
environments showed no certain relations between differences in personality
and social and educational differences.

In one particular personality test (the Woodworth-Mathews), a difference
was found between monozygotic and dizygotic twins, in that the separated
twins were actually slightly more similar than those reared together. Without
further proof this finding can naturally not be accepted as evidence that twins
reared together are, with regard to personality, more different than those
reared apart. As Shields has remarked in this connection, the metrical dif-
ficulties are so very much greater in personality tests than in intelligence tests.

As has been pointed out by Woodworth (1941) and by Shields (1962),
the opinions of the three authors on the value of the conclusions to be drawn
from their investigation vary a good deal: Freeman, the psychologist, finds
that the investigation reveals that “human nature may be improved or de-
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based to a degree that many have thought impossible”, Holzinger, the stati-
stician, point out that “relatively great environmental differences must be pre-
sent to produce a noticeable effect”, and, finally, Newman, the biologist,
admits to have been “much more impressed with the very great intrapair simi-
larities after the twins had been exposed to all sorts of environmental differ-
ences”,

This impressive pioneer work has been widely quoted. Some have criticized
the statistical analysis, others have taken the numerical results out of their
original contexts and, ignoring the careful reservations of the authors, have
utilized them to prove or to disprove various hypotheses. Few seem to have
taken the trouble to read the book in its entirety, the instructive case material
least of all.

Shields (1962).

He started the collection of his impressive material in 1953 in connection
with a B. B. C. Television programme on the subject of twin research, in
which a special appeal was made to monozygotic twins brought up apart to
fill in a questionnaire and come forward in the interests of scientific research.

From this questionnaire 41 pairs of separated twins were derived, the
remaining three pairs were procured from other sources, two pairs in con-
nection with the admission of one of the twins to a psychiatric department.
A small number of, presumably monozygotic, twin pairs refused to co-operate.

The material comprised 29 female and 15 male pairs of twins of ages
varying from 8-59 years. The majority, 30 pairs altogether, had been separated
in the first year of life, and, of these, most at birth, or within the first few
months. Six pairs were separated in their 2nd and three pairs in their 3rd
years, two pairs in their 4th and one pair in their 5th years. Finally, there
were three pairs who had been separated when seven, eight and nine years
old respectively.

The diagnosis of zygocity was for the most part established by blood group
testing.

The author succeeded in obtaining personal interviews with practically
every pair of twins. The investigation was carried out by means of interviews
conducted after the twins had each been sent a detailed booklet for com-
pletion. The twins were given intelligence tests consisting of the non-verbal
Dominoes Intelligence Test and the verbal Synonyms Section (Set A) of the
Mill Hill Vocabulary (Form B, 1948). Personality was tested by the Self-
Rating Questionnaire (devised by Eysenck) to disclose the personality di-
mensions “extraversion” and ‘“neuroticism”. On the basis of his interviews,
the author made a rating of similarities and differences between the twins
with regard to their personalities, and, in connection with this, an analysis of
the differences in their environments.
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Control groups of 44 monozygotic and 32 dizygotic pairs of twins, match-
ed for sex and reared together, were obtained from the same source.

In the arrangement of his material, Shields has attached equal importance
to a statistical analysis and an analysis of the material obtained through the
interviews.

In the intelligence tests, it was found that separated, monozygotic twins
were less alike than the controls. The differences were less marked than the
corresponding observations made by Newman et al., but they did, however,
show a co-relation with slight differences in the childhood environments.

In the personality tests, no certain differences were found between separated
and controls, although there was a tendency for separated to show greater
similarities for “extroversion” and “neuroticism” than was the case for twins
brought up together.

The analysis of the presumed causes for differences in personality showed
that the difference in personality between monozygotic twins brought up to-
gether may possibly be due to the twinship, and that the association between
leadership and extroversion in monozygotic twins was a possible explanation
of why twins brought up together had personalities that were more dissimilar,
particularly with regard to extroversion, than was the case for the separated
twins.

On the other hand, an analysis of the author’s rating of similarities in
personality showed that separated twins were less similar than those brought
up together, but the difference was not statistically significant, and its
direction was not confirmed by all the psychological tests. In a few cases, and
by a systematic analysis of the case material, a co-relation of the early en-
vironment to the findings with regard to personality was disclosed, although
Shields does not find, that the differences in upbringing stand as the all
important cause of the differences in the later personality.

The author, who is a sociologist with wide experience in psychiatric-
genetical research, emphasizes that the investigation has clearly demonstrated
the significance of genetic factors for the development of both intelligence
and personality. He concludes by making two general propositions which,
despite their mutual contradiction, are supported by the results of the in-
vestigation:

1) “Family environments can vary quite a lot without obscuring basic simi-
larity in a pair of genetically identical twins.”
2) “Even monozygotic twins brought up together can differ quite widely”.

In spite of the differences of material and method in the investigations of
Newman, Freeman & Holzinger and Shields, the results produced must, on the
whole, be said to show close agreement.
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The investigations have both entailed enormous labour. Both have been
accomplished with the exercise of meticulous care, and with a critical treat-
ment and interpretation of the collected data. Some points, seemingly weak
from a critical angle, can be mentioned, but there can be no doubt that
these twin investigations have been carried out with as great precision as is
practically possible for this kind of research.

The greatest care has been taken in both investigations to counter any
possible theoretical objections with which the collected material might be
encumbered; the assembling of comprehensive twin materials to act as con-
trol on selection, is an example of this.

In attempting to place the present investigation against this background,
it is, to begin with, reasonable to point out that, as there are only two sys-
tematic investigations on monozygotic twins reared apart, one American and
one English, any possibility for carrying out a corresponding Scandinavian
investigation should be utilized.

Next, it must be considered to what extent the present investigation may
serve as an object of comparison with its predecessors, especially whether such
an investigation can produce a further contribution towards the elucidation
of the methodological problems and the results of such investigations.

As outlined in the introductory chapter, the Danish investigation was
curbed from the start in its possibilities of producing a twin material that
was numerically comprehensive. With the exception of certain test results, a
detailed statistical analysis of the results was out of the question, and, em-
phasis was chiefly laid upon an investigation directed at an analysis of the
casuistic material.

The necessity for, and the desirability of, supplementing the Danish in-
vestigation of separated twins with an investigation of a “control material”
has been considered carefully.

In favour of the production of such a material, it might, to begin with,
be maintained, that the psychometric methods of investigation employed have
not been standardized upon a Danish population, but this disadvantage would
not be satisfactorily remedied by an investigation of a control material which
would of necessity be numerically very modest.

The present twin material owes its origin to a nation wide registration
of twin births (cf. the following chapter). Even though the final material
cannot fully claim to represent a completely unselected series of twins, yet the
inclusion of a control material has seemed less imperative than was the case
in the American and English investigations in which the probands were
twin pairs who had come forward voluntarily.

Finally it must be pointed out that, quite early on in the investigation,
it was considered doubtful whether a control material, consisting of either
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monozygotic or dizygotic twins reared together, would, from the point of
view of the methods of investigation employed, provide a control group that
was logically and theoretically ideal. This opinion can be supported by refer-
ence to the difficulties, considered in a previous chapter, that are met
with in evaluating the hypotheses that have been put forward concerning
the special psychological conditions of monozygotic twins brought up together.
Also the differences that may appear in personality testing, between separat-
ed twins and twins brought up together, point in the same direction; at any
rate, our opinion is justified by the fact that, in an investigation of mono-
zygotic twins reared together, there would be a theoretical possibility that the
forthcoming results might produce difficulties of interpretation, which could
not clearly be outweighted by the advantage of such a control investigation.

A control material comprising unrelated persons matched for sex and age
and brought up together, or perhaps, as is the case with separated twins and
with other persons, brought up in different environments, would, theoretically,
be logical, but such an investigation is hardly practicable; after all, investiga-
tions of twins present certain advantages, because twins usually accept that a
special interest is connected with them, and they thus provide a “neutral”
basis for an investigation of “normal” persons.

In the light of all these considerations, our investigation had not got very
far before it was decided, instead of collecting a control material, to utilize the
special possibilities of a country of the size of Denmark for a follow-up study
in which a series of examinations over a period of years could be carried out.
By means of interviews given at suitable intervals a longitudinal observation
and comparison of the twins could be made. At the same time such a long
term study provides an opportunity for retesting the twins and for collecting
material which could be used for an evaluation of the reliability of the tests
employed.

On the other hand, an intensive study of twins carries, undoubtedly, a
certain risk of producing a “contrast effect”, e.g. the less marked or the
less accessible differences between twins who, on the whole, present many
points of similarity, may become more outstanding, and, perhaps, especially
so on the clinical examination and evaluation. This risk should be counter-
acted by the longitudinal observation which creates especially favourable
possibilities for evaluating whether such differences, or presumed differences,
are more or less conditioned by temporary circumstances or whether they are
of a more permanent character.

In short, the present work must be regarded as an attempt to supplement,
by means of an investigation that is predominantly intensive, the already
existing more extensive investigations of monozygotic twins reared apart.
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COLLECTION AND SELECTION OF MATERIAL

The final material for investigation comprises 12 pairs of monozygotic twins,
9 female and 3 male, all of whom have been reared apart since early life.
The twins are all adults, varying in ages, reckoned from their incorporation in
the investigation, from 22 to 77 years.

Brief account of the history of the investigation

Our investigation started in the summer of 1954, and was brought about
by the chance coincidence of various circumstances, if chance, it may be
called, since the investigator had, during the foregoing years, been particular-
ly occupied with the possibilities of the twin method in psychiatric-psychologi-
cal research.

The starting point was our contact with a 56-year-old female patient at
the outpatient department of the State Hospital, Risskov, to which I was then
attached. This patient stated that she was a twin and had been separated
from her twin sister at the age of three weeks, and had, for various reasons,
had no contact with her for a number of years. The information she gave
seemed to indicate a case of monozygotic twins.

A few weeks later, I was approached by a journalist with a story of
35-year-old female twins, presumably monozygotic, who had been brought
up apart. After having been separated since they were two months old, they
had just been reunited, because they had been mistaken for each other.

As an investigation of separated, monozygotic twins had not previously
been made in Denmark, I decided to make these two pairs the object of a
closer observation and examination, which was then started. The psychome-
tric examinations were made by a psychologist, Alan Mogensen.

We waited expectantly for the inevitable third pair to turn up, but this
took some time. Meanwhile, my attention was drawn to the comprehensive,
systematic registration of twins then just being started at the Institute of
Human Genetics of the University of Copenhagen. Harvald & Hauge (1956,
1961, 1963) had here started a registration of every twin birth occurring in
Denmark from 1870 to 1910, amounting to ca. 38,000 pairs, and they had
begun to search out all living twins.
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In the autumn of 1955, I became attached to the afore-mentioned in-
stitute, and the investigation material was mainly collected and examined,
while I held this appointment, which lasted until the summer of 1959.

In the course of 1955, three further pairs were found, five pairs were
included in 1956, and the last two pairs in 1957.

The procedure of the investigation of the first eight pairs was presented
at “The First International Congress of Human Genetics” in 1956 (Fuel-
Nielsen & Mogensen, 1958). As, in the course of 1958, no further pairs
were brought to light, it was decided in the summer of 1959 to close the
search for further material and to bring our investigation to an end.

CRITERIA OF SELECTION

For inclusing in the material, the following requirements had to be satis-
fied: The twins must be:

1) alive
2) reared apart from early life
3) monozygotic.

The primary material consisted of all twins born in the period 1870 to
1910 and appearing in the afore-mentioned twin register. As will be describ-
ed below, the material also comprises twins, who were born after 1910 and
were found in various ways.

MATERIAL FROM THE TWIN REGISTER

On the basis of the register at the Institute of Human Genetics, it was
attempted to search out every pair of twins that were of the same sex, and,
presumably, reared apart in childhood.

This search gradually brought about 40 pairs of twins to light. A rather
large number of these pairs had to be ruled out as it was found that either one,
or both, twins had died in childhood. According to Harvald & Hauge (1963),
between 50-60 per cent of the pairs in the primary material may be reckoned
to have been separated by death before the 5th year.

In all, 23 pairs remained. These twins were carefully, and often labori-
ously, searched out and investigated. The following 15 pairs were ruled out
as they did not satisfy the stipulated criteria:

In the first place, four pairs were excluded because either one, or both,
twins, despite the most thorough searchings through the usual public registers
and channels, could not be located; in one case it is most probable, consider-
ing their age (born 1875), that both were dead at the time of the enquiry;
in another case, the twin partner had presumably died, although this could
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not be verified. Thus, in none of these four cases could zygocity be estab-
lished.

Then there were three pairs where one of the twins had died as an adult;
in two of these cases the twins were indubitably monozygotic (see below).

In a further two cases, the twins had not been separated until relatively
late in childhood, when about 10 years old. It is highly probable (see below),
that one of these pairs was monozygotic.

Of the remainder, six pairs were classified as dizygotic twins, four having
different blood groups and two showing very marked anthropological differ-
ences, particularly of eye and hair colour.

There then remained eight pairs who all complied with the stipulated
criteria.

The three, presumably monozygotic, pairs mentioned above, who did not fulfil the
selection requirements, either because one of the twins had died, or because they had
not been separated until late childhood, present such interest from a psychiatric point of
view that a brief description is justifiable:

Male pair (b. 1901). Legitimate, brought up on a farm. Separated when barely seven
years old on the death of the father. 4. with the mother, B. with foster parents. Essential
psychological differences in the home environments, A’s definitely more disharmonious
than B’s. A. committed suicide while awaiting conviction for assault, having served two
previous sentences for the same offence. B. had also been to prison for assault, drunkenness,
fraud and reckless driving. During a prolonged conversation, B. made no mentally re-
markable impression, particularly not with regard to personality. From B’s information,
supplemented with photographs, the twins must be presumed to be monozygotic.

Female pair (b. 1901). Legitimate, brought up on a farm. Separated from the age of
six months to six years, when they were reunited. B. was with the mother, and 4. with the
maternal grandmother. At the age of 54, 4. was admitted to a psychiatric department
after having gradually developed paranoid ideas during the 4-5 preceding years. Re-
peated subsequent admissions for observation for paranoid schizophrenia. She also suf-
fered from bronchial asthma. B. had died of bronchial asthma when she was 37. She
does not seem to have presented any certain psychopathological symptoms. From A’s
statement, supported by blood group testing of 4. and of the children of both twins, it
seems highly probable that this was a monozygotic case.

Male pair (b. 1893). Brought up together by prolific, poverty-struck small-holder.
Separated when at the age of 9-10 years they left home to earn their own living. 4. was
from youth repeatedly convicted for larceny, arson and drunkenness. He was for a time
under institutional care as a mental defective but was later discharged. B. had also had
numerous convictions for larceny and drunkenness. At the age of 50, he was admitted to
a State Hospital with manic-depressive psychosis, syphilis. The twins were strikingly alike
and monozygocity was established by blood grouping. According to the extensive case re-
cords, it would seem that the twins were intellectually poorly equipped, and both, al-
though more markedly in B’s case, presented symptoms of manic-depressive psychosis,
characterized by recurrent manic phases during which the various crimes had been com-
mitted. These twins have been described previously by Fens Chr. Smith (1930, case no.
106) and they are also incorporated in the twin investigations being undertaken by the
Institute of Criminality in Copenhagen. (Karl O. Christiansen), (personal communica-
tion).

This last pair of twins have been ruled out of the investigation because
the time at which they were separated cannot be said to be essentially differ-
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ent from what is usual for most twins. As will be discussed later, it is of
course an arbitrary matter where the line dividing separation in “early” and
in “late” childhood is to be set.

MATERIAL FROM OTHER SOURCES

As has been stated already, the twin register of the Institute of Human
Genetics only comprises twins born up to 1910.

In the course of the five years during which the investigation material was
collected, seven pairs of twins, who were born after 1910 and who could
be presumed to have been brought up apart since early childhood, were
brought to my notice by chance.

Of these pairs, two were ruled out because one of the twins could not be
traced; in both cases, it had to be presumed that the twin partner had died
in childhood, and the question of zygocity could not be elucidated. In the
third pair, the blood groups were different.

There remained four pairs who all complied with the criteria of selection.

DISCUSSION OF THE COLLECTION AND THE SELECTION OF MATERIAL

The total material for investigation thus comprises the four pairs just
mentioned (I-IV) and the eight pairs (V-XII) found through the twin
register (see Table 1).

During the five years’ collecting period, no further cases of monozygotic
twins reared apart were brought to our notice.

While the eight pairs were selected from a systematic twin register, ob-
jections may be made concerning the other four pairs since they were brought
to our knowledge by chance and since it is impossible to exclude that pairs
of twins, born since 1910 and reared apart, may have escaped our notice.

It is also open to suggestion that these four pairs of twins may have either
come forward voluntarily or been found by the very reason of a great resem-
blance, particularly in personality.

The possibility of the existence of separated twin pairs who have not come
to our knowledge does not solely apply to those born after 1910. In the
period covered by the twin register, there may also be separated twins who
have escaped registration; this may especially apply to those cases where the
twin partner could not be traced or where the twins for some reason or
other have with-held the information that they were brought up apart, but
from my knowledge of the technique employed in the register, it is, however,
improbable that a separation would have passed unnoticed where contact
with both twins had been made.

On the other hand, four pairs, born in 1912-1934, against eight pairs, born
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in a 40 year period, must be said to be a relatively high number considering
the fact, that separation of twins, admitted to foster and adoptive homes,
has, without doubt, declined considerably in this century; most foster- and
adoption institutions in Denmark have, during the last decades, made it a
rule to endeavour to place twins together.

As Shields has pointed out, it is difficult, on the basis of the number of
pairs of monozygotic twins in the population and the frequency with which
persons are accommodated in foster and adoptive homes, to arrive at even
an approximate figure for the number of monozygotic twins, who will be
reared apart within a certain area. That the present twin investigation does
not include all monozygotic twins reared apart in Denmark has been con-
firmed*).

How many further pairs there may exist, is mere guess-work, but in com-
parison with the number of twins in the English investigation, 12 pairs in
a country with a population of 41/2 million must be said to be a relatively
high number, at any rate, considerably higher than would beforehand have
been deemed possible to register.

With regard to the possibility of the four pairs’ being included in the in-
vestigation because they came forward voluntarily on account of the re-
semblance between the twins, one pair can be exemplified as relevant:

Pair I. One of the twins came forward and offered, in agreement with the
twin partner, to take part in an eventual scientific investigation. The twins,
undoubtedly, experienced each other as being very much alike in personality,
but, as described in the case histories, our investigation disclosed marked dif-
ferences in the twins and differences that can be said to be as significant as
the points of resemblance.

The circumstances leading to the inclusion of the remaining three pairs in
the material are rather more complicated:

Pair IT was discovered by chance by a journalist on the occasion of their
reunion, but the twins were approached by us. The twins’ attitude towards
their co-operation in an intensive investigation, and their ideas of the points
of similarity between themselves, must be said to be very different.

Pair III was brought to our notice by a colleague to whom one of the
twins had mentioned that she and her twin sister had been brought up apart.
The attitude of these twins, who were mentally different, was also different,
the sister being rather negative.

Pair IV was registered because one of the twins had been entered as a
proband in a psychiatric investigation from which it was indicated that her
twin sister had no psychiatric disorder. For practical reasons they were con-

*) (A case of, presumably monozygotic, male twins (b. 1907) reared apart has been
registered in 1962).
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tacted for investigation on the latter’s admission to a psychiatric hospital.
The attitude of both twins to the investigation and to each other can be
described as rather “indifferent”.

With regard to their co-operation and to their opinion of their mutual
resemblances, it can be stated that, in this respect, these four pairs of twins
did not deviate significantly from the eight pairs collected through the sys-
tematic registration. Among the last mentioned pairs, and between the twin
partners too, there were also differences in their attitude and their co-opera-
tion, particularly in the cases of pairs V, VI and VIIIL. This last pair was,
moreover, as has already been mentioned, found by chance, before their exist-
ence had come to our knowledge through the twin register at the Institute of
Human Genetics.

As there were no other possibilities of registering twins, born after 1910,
(an extension of the twin register to include twin births from 1910-1920 has
since been started for Jutland) an insistance on the twin register as the only
source of material for selection would have resulted in a series of relatively
elderly twins, aged, exclusively, from 40 years and upwards.

The exclusion of the twin pairs derived from other sources would thus have
given an age slant to the final material, and, furthermore, I felt it would
have been particularly unfortunate to have excluded the younger pairs from
an investigation of the importance of childhood environment.

In view of these various considerations, I have decided to include all 12
pairs in the material for investigation, and to abandon the theoretical ad-
vantage of a quite systematically collected twin material. The systematically
selected pairs still comprise the main body of the material, the possible in-
fluence of the other pairs on the investigation results and our evaluation of
them will, of course, require special consideration, particularly with regard to
intrapair similarities, while it should be justifiable to attach full significance
to differences.
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THE INVESTIGATION MATERIAL

The composition of the material with regard to sex, age at the beginning
of the investigation, and age at the time of separation, appears in Table 1.
In this table, the twins are arranged in ascending age order with priority for
the elder twin in pairs I, II, IV, VII, X and XI, and chance order for the
remaining as the order of birth in these cases is unknown. The names are

all cover names.

TABLE 1

The Twin Material

Age at the Beginning

Twin Pairs of the Investigation Age at Separation
I Palle.............. 22 years 10 months
Peter.............
II Olga.............. 35 » 7 months
Ingrid
III Maren............ 37 » 6 weeks
Jensine............
IV Ingegerd.......... 42 » 12 months?)
Monika. ..........
V Kajoooovivnnnnnnn. 45 » < 9 months?)
Robert............
VI Martha........... 49 » 31/, years
Marie.............
VII Kamma........... 50 » 1 day
Ella...............
VIII Signe............. 4 » 3 weeks
Hanne............
IX Karin............. 64 » 3 weeks
Kristine...........
X Petrine............ 70 » 12 months
Dorthe............
XI Astrid............. 72 » 31/, years
Edith.............
XII Viggo............. 77 » 53/, years?®)
Oluf..............

!) Reunited from 7-14 years.

) At birth or at aged 3 months?

completely when 4 and completely when 5%/, years old.

3) Separated in-
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Sex

The material comprises a considerable excess of female over male pairs:
9/3. Newman et al. and Shields have corresponding ratios, 12/7 and 29/15
respectively.

Shields thinks that the explanation, in the case of his own investigation,
lies in the fact that women are not only more willing than men to enlist
for voluntary investigation, but they are also more assiduous television view-
ers. This seems plausible, but is not pertinent to the Danish investigation, not,
at any rate, to the systematically collected twin material, where the same ratio
obtains.

In collecting material under the criteria of live twins only, it is possible
that more female twins would be registered if the mortality of boy twins was
higher than of girl twins. Harvald & Hauge (1963) did not find any differ-
ence between the numbers of living male and female pairs, neither mono-
zygotic nor dizygotic in the primary twin material.

That the difference is to be attributed to the very fact of separation, in
that there should be a tendency, for psychological reasons, for boy twins to
be less frequently separated than girl twins, does not seem very probable.

The possibility of a certain selection of the material, similar to that of the
two former investigations, can hardly be precluded. On the other hand, the
present material is so small that the excess of female pairs may well be a
chance one.

Age Distribution

This differs considerably from the age distributions in the materials of
Newman et al. and Shields. The ages are fairly evenly distributed over the
20-70 year groups, while in the two other investigations, there were several
children, a great many young pairs, and none at all in the older age groups.

This circumstance must, undoubtedly, be attributed to the different meth-
ods by which the twins were recruited; many of the older pairs of twins in
the present material would probably never have come forward for investiga-
tion in response to a public appeal.

THE SEPARATION
Time of Separation

All the pairs of twins were separated in early childhood. The age at the
time of separation varies from the day after birth to 53/4 years.

As seen in Table 1, the twins, pair IV, were reunited from their 7th to
their 14th years, but, as the selection was primarily based on separation in
early childhood, and, as corresponding pairs have been included in the invest-
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igations of both Newmann et al. and Shields, it was, after some consideration,
decided to include this pair in the investigation.

There is, for pair V, some doubt as to the exact date of separation, (cf.
Table 1). According to one of the twins, the separation took place im-
mediately after birth; according to the other, it did not occur until they
were three months old, but both statements were made with some uncer-
tainty, and so it has merely been recorded that, according to the birth
certificates, the twins were separated by the time they were nine months old.

The twins, pair XII, were not separated until they were 53/4 years old,
but there had been a partial separation when they were four years as they
had then lived apart during the summer months.

At what age of separation the line between the acceptance and the rejec-
tion of pairs of twins for our investigation is to be drawn, is, of course, a
matter of question. It has already been mentioned that one pair, separated
when about 10, was rejected.

As it is generally held that the early years of childhood, before school age,
(in Denmark, usually the age of 6-7 years) are paramount for the develop-
ment of the future personality and also for the development of psychiatric
diseases, it can be emphasized that all the twin pairs were separated within
this period. To those who wish to set even narrower limits, it may be stated
that the majority, nine pairs, were separated during the first year, five, pos-
sibly six, at birth, or within the first 2-3 months.

The average age at separation corresponds very closely to Shields’ material
in which the majority had been separated during the first year. Shields in-
cluded three pairs who were not separated until they were seven, eight and
nine years old respectively, justifying it on the grounds that it might be of
interest to see whether such pairs were more alike than those separated
earlier. The twins in Newman et al.’s material were separated, on an average,
at a later age, in one case, at the age of eight years.

Reasons for Separation

Of greater importance for the composition of the material than the age at
which the twins were separated are, undoubtedly, the other circumstances
attending the separation, in the first place, the position, social and psychologi-
cal, of the parents at the time around the birth of the twins and in the
second place the direct or subsidiary cause of separation.

Age, marital status and occupation of the biological parents

As it appears in Table 2, exactly half of the twins, e.g. pairs I, II, IV,
V, VIII and IX, are born out of wedlock. In none of these cases, were the
parents later married to each other.
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TABLE 2
Biological Parents of the Twins
The Father The Mother
Twin
Pairs . .
Age Marital status and Occupation Age Marital status and Occupation
I 25 years unmarried labourer........ 16 years unmarried domestic servant
1I 19 » unmarried brushmaker. .... 17 » unmarried domestic servant
111 42 » married farmer............ 39 » housewife
v 27 » unmarried herdsman....... 19 » unmarried domestic servant
\% 55 » married wholesale merchant. 38 »  married!) housewife
VI 32 » married day-labourer....... 30 » housewife
VII 41 » married carpenter......... 34 » housewife
VIII 23 » unmarried baker.......... 26 » unmarried domestic servant
IX 30 » married decorator......... 16 » unmarried domestic servant
X 35 » married butcher........... 35 » housewife
XI 50 » married staff sergeant. . .. .. 40 » housewife
XII 47 » married day-labourer. ... .. 37 » housewife

1) Not married to the father of the twins.

The average age of the mother at the time of the twins’ birth was 29
years, varying from 16-40. The unmarried, as was to be expected, were young
and the married all between the ages of 30-40. The average age of the
fathers was 36 years, and varied from 19-55 years.

This small group of parents cannot, with regard to the distribution of their
occupations, be said to be representative of the Danish nation as a whole,
but it does, nevertheless, particularly in respect of the fathers, embrace a
wide section. In one case, pair IV, the father was of Swedish extraction; in
the others, the fathers and the mothers, like the twins themselves, were all
Danish subjects.

All the pairs of twins were born in Denmark, six on Zealand, of which
three were born in Copenhagen. The remainder were all born in Jutland.
There were, thus, none from Funen or the other Danish islands. The dis-
tribution with regard to place of birth cannot be said to be in any way
remarkable.

As it appears in Table 2, a strong co-relation must be presumed between
illegitimate birth and the twins’ separation. Shields, in his material, found
relatively few pairs of twins who were illegitimate (7/44). This difference
must, undoubtedly, be due to the different ways in which the material for
investigation was collected.

Direct or subsidiary causes of separation

The separation of the twins rests, both for the legitimate and the illegiti-
mate, ultimately upon causes that are more complex, mainly socio-economic
and psychological, as appears from the following survey:
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I. Tllegitimate. The young parents fell out. Neither was in a position to
take care of the twins who were then adopted through an institution and, in
this way, separated quite haphazardly, perhaps because they had already
spent four months apart, one in hospital, the other in a children’s home.

II. Tllegitimate. The father refused to acknowledge paternity. The young
mother could not have the twins, and at the instigation of an institution,
they were placed in separate foster homes because one foster mother wished
to take only one of them.

III. The mother died when the twins were six weeks old. The father,
when they were two years old. They were then, like their sibs, placed in
different foster homes, each with a paternal aunt.

IV. Illegitimate. The father disappeared. The young mother could not
keep the twins, and had one placed with distant relations and the other
with strangers.

V. lllegitimate. The parents were both married, and the father had the
twins adopted separately.

V1. The father left home. The mother, through the social authorities,
got her many children placed in different homes, whereby the twins were
separated, one going to distant relations and the other to strangers.

VII. The mother died in childbed. One twin stayed with the father, the
other, in accordance with a previous agreement, was placed with strangers.

VIII. lllegitimate. The father refused to marry the mother, who could not
keep the twins. The paternal grandparents took one, and the mother placed
the other with strangers.

IX. Tllegitimate. The father was married and had other children. The
young mother could not keep the twins. The father’s family had one placed
with distant relations and the other with strangers.

X. The father died when the twins were four months old. One stayed
with the mother, the other was placed with strangers who had persuaded
the mother to give the child up on account of her many other children.

XI. The father died when the twins were four years old. One stayed with
the mother, and the other was placed with strangers, who had persuaded
the mother to give the child up on account of her many other children.

XII. The father died when the twins were four years old, and the mother
when they were six. The twins, like their sibs, were put under care by social
authorities and separated.

Illegitimacy was thus, in six cases, the primary cause of separation. In
the remaining cases, the twins were separated because the home was broken
up by the death of both parents (two cases), by the death of the father
(two cases), by the death of the mother (one case), or by the disappearance
of the father (one case).
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Subsidiary causes of separation are to be found in the circumstances,
psychological, financial and social, attending the birth of the twins; in the
cases of the older twins, especially the large number of children already in
the family. In several cases, the wishes of the respective adoptive or foster
parents only to have one child was a contributory cause of separation; in
other cases, the separation seems to have been dictated by pure chance.

With regard to the possibility of selective factors having been at work in
the collection of the material with a foregoing effect on its composition and
hence on the results of the investigation, the following can briefly be sum-
marized:

~The material for investigation comprises pairs of twins who all comply
with the criteria: Both twins were alive when the investigation was instigated,
they have been reared apart from early childhood, and they aie monozygotic.

The main part of the material is derived from a systematic search through
a register of all twin births in Denmark in the years 1870 to 1910. The re-
maining material comprises pairs of twins born after this period and found
by chance.

The hypothesis that these latter twins may, compared with those of the
systematically collected material, beforehand present greater intra-pair simi-
larities cannot be taken to be a matter of course.

As in previous investigations of separated pairs of twins, this material con-
tains a considerable excess of female pairs. No convincing explanation can
be found for this phenomenon, and, in this investigation, it may be due to
chance.

The age distribution of the material is, in contrast to earlier investigations,
not remarkable.

With regard to the time of separation, this occurred, throughout the whole
material, in early childhood, that is to say, before school age, and, in most
cases, during the first year, in about half the cases, during the first months.

The main rasons for separation were, in half the cases, illegitimacy and
the breaking up for the home owing to the deaths of one or of both parents
or to the desertion of the father.

Contributory causes of separation were various social, financial or psychol-
ogical circumstances at the birth of the twins, circumstances which do not,
however, beforehand, give any certain reason for assuming that the parent
group, as a whole, by personality, intelligence or with regard to mental illnes-
ses, deviates in any significant way from the Danish population as a whole.
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INVESTIGATION METHODS

The investigation was carried out by means of medical-psychiatric inter-
views and clinical examinations, supplemented by various more special in-
vestigations. Psychometric examinations were performed concurrently, fol-
lowed up by re-testings at suitable interval as will be described in the fol-
lowing.

In the examination of the 12 pairs of twins, every endeavour was made to
make the observation of each individual pair as thorough and as prolonged
as was practicably possible.

Owing to the relatively easy distances in Denmark, it was possible to convey
the twins either to the State Hospital in Risskov, or to the Institute of
Human Genetics in Copenhagen, for frequent examinations, and also to
keep in touch with them by repeated visits in their homes. Altogether 12
probands, including six in Copenhagen, were domiciled on Zealand at the
time of the investigation while 10 lived in Jutland, one on Funen and one
in North Germany.

The initial contact with the twins was, as a rule, made by an unannounced
visit to their homes. During these first conversations, every endeavour was
made to establish an atmosphere that would be conducive to a further and
more prolonged observation.

The initial attitude of the probands varied a good deal, although it was
very positive on the whole, and only a few exceptions necessitated several
conversations before a satisfactory co-operation could be secured. A deeper
explanation of the investigation and its aim was only required in a couple
of cases. In the main, the probands admitted, during the very first con-
versation, that they themselves considered their upbringing so unusual that
it was not at all to be wondered at that a scientific examination of them
was desirable. There were also some who, in one way or another, expressed
their need for an opportunity to speak about their problems and their
thoughts on their lot in life.

Shortly after the initial meeting, with one exception, where an examination
at the local hospital was more practical, a thorough examination of the twins
was made at one of the two above mentioned institutions. This first sys-
tematic examination was relatively long, taking two whole days, for which
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reason accommodation for the twins often had to be found. The subsequent
contacts were made by further examinations at suitable intervals, by renewed
visits to the twins in their homes, by letter and by telephone.

The observation period varied in each case; on an average it lasted three
years. In 1959, when the collection of the material was terminated, we had
our last contact with every one of the twins.

MEDICAL-PSYCHIATRIC INTERVIEWS

The interviews were, for the most part, conducted at the institutions, al-
though some took place in the homes of the twins, since I found it especially
important also to observe the twins in their usual environment.

The twins were interviewed one at a time. In practice, it was the rule
that one was interviewed while the other was being psychologically tested
or examined in some other way, after which they changed over. Interviews
also took place, when both twins were present, preferably in connection with
the medical examinations.

The number of interviews varied a good deal from pair to pair. In one
case, there were as many as 38, in some few of the others, under a dozen.
For the most part, the twins were interviewed from 15 to 25 times, and the
number of interviews given to each proband was more or less the same. There
were, besides, many opportunities for brief conversations, and at the various
stages of the investigation, there were no end of opportunities for making
indirect observations of the twins. The duration of each interview was not
irrevocably determined in advance, it was generally of an hour’s duration,
which seemed adequate from the interviewer’s point of view.

The interviews were all conducted by the author and without the em-
ployment of any particular interviewing technique.

During the first interview especially, the interviewer remained on the
whole passive, and encouraged the proband to present the material in a
natural and unconstrained fashion. An almost overwhelming wealth of facts
and information was the usual result. Towards the end of each interview,
and during the subsequent interviews, a systematic attempt was made to
develop the material furnished by each proband, and also to elucidate more
precise statements concerning important data, partly for the purpose of the
analysis of the material as a whole, and partly for comparison with the twin
partner. In the opinion of the author, most of the general facts usually come
out sooner or later after a relatively close contact, and protracted and irksome
systematic questionings were thus largely obviated. On the other hand, the
arrangement and the analysis of the very extensive material were correspond-
ingly time-consuming.

It has been attempted to produce coherent surveys of the whole lives of
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the twins and a history of their diseases. To begin with each proband was
treated and described as a separate individual. A detailed account has been
made of the childhood background including, not only the groups of per-
sons with which it was filled and the outer circumstances in general, but also
of the environment as it was subjectively experienced, together with an ac-
count of the psychological development during the interplay of environment
and individual, as well as a description of the appearance of certain qualities,
the outer and inner conflicts, and the eventual development of physical or
psychic disorders.

Special attention has been paid to the twins’ mutual experience of the
twin relationship, utilizing its exceptional possibilities for throwing another
light on anamnestic information, to say nothing of the unique opportunity that
the study of monozygotic twins affords for analysing the twins’ experiences of
their own personalities as expressed through their mutual identification and
projection.

The material obtained during the interviews was registered in different
ways. As a rule, relatively few notes were taken during the actual interviews,
but the information obtained was written down immediately after their ter-
mination. Particularly in the beginning, verbatim reports were, however,
frequently made in most cases, and in a few cases, tape recordings were made
too, although this was chiefly to enable the interviewer to be confronted
with his interviewing technique.

Collection of supplementary information

The anamnestic information that came out during the interviews, was
systematically illuminated by what could be elucidated from people who
knew one or both of the twins well, and by the study of every available
written source.

During my visits to the twins in their homes, I could often talk to their
respective spouses, the grown-up children, or other relatives and persons
connected with them. In some cases, I met the foster or adoptive parents
and sibs. Finally, doctors, nurses and many others have helped me with their
knowledge of the twins in question.

For every single twin proband, a number of public registers and records
have been systematically searched. These include the national register, na-
tional assistance offices, local social and government offices, health insur-
ance societies, census lists, regional public records, the criminal record office
and other archives of a more special nature. In a few cases, information
has been obtained from midwives’ registers, children’s homes, adoption docu-
ments, welfare authorities, school records and other documentary sources.
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Finally the eugenic register at the Institute of Human Genetics has been
systematically consulted.

In every case of hospitalization or in case of contact with medical-social
institutions or with a medical specialist, the case records have been studied.
In some cases, this case material has proved so extensive that, as appears
from some of the case histories, (pairs IV, V, VIII), merely by collating
these mutually independent documents, an objective and often instructive de-
scription of the twins can be obtained.

Similarly, and through the same channels, a systematic search has been
made for records of the biological parents, the relatives, and others bearing
an important relation on the life histories of the twins. In some cases (for
instance I, II, V and VIII), a surprisingly extensive material has come to
light, of special importance because it relates to circumstances entirely un-
known to the twins themselves, wherefore I have considered it natural to
append this supplementary information to the material obtained from the
interviews and the clinical examinations.

MEDICAL-PSYCHIATRIC EXAMINATIONS

Apart from pairs V and VII, the direct clinical examinations were made
with the twins standing side by side. The examinations of the general somatic
state, especially neurological and cardiological, also comprised various anthrop-
ological measurements including height and weight, supplemented by a
direct comparison of the twins with a view to their physical similarities and
dissimilarities. Other examinations, particularly blood-groups and finger prints
were made at this time; these will be discussed in detail in the chapter on
zygocity.

In most cases, the twins were photographed and the pictures compared with
earlier photographs. In two cases a film was made.

The somatic examination in the majority of the cases has been supplement-
ed by the following special examinations: electroencephalography, in some
cases, electrocardiography and special ophthalmological examinations, as well
as some other special examinations in few cases.

No special technique, personology or psychiatric terminology has been
employed in the psychiatric-psychological description or in the clinical eval-
uation.

The behaviour of the twins, and their personality are described in every-
day language, and many clichés and frequently unclear psychological ex-
pressions have been deliberately avoided. Great importance has been at-
tached to the comparison of, and a delimitation of, the differences and the
similarities between the twins.

The clinical evaluation of each twin has then been resolved into a simple
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diagnostic classification falling mainly into two categories: psychically “nor-
mal” or presenting some psychiatric disorder. The main points drawn from the
whole anamnestic material and from the clinical findings have been sum-
marized and discussed in an epicrisis.

PSYCHOMETRIC METHODS

The following psychometric methods were employed:

Intelligence Tests
The Wechsler-Bellevue Intelligence Scale, Form 1.
Raven’s Progressive Matrices (A-E, 1938).
Personality Tests
Rorschach’s Test.
Rapaport’s Word Association Test.

The twins were also examined with the following tests: 1) Liischer’s test
(1945), 2) Szondi’s test (1960), 3) a picture selection test, especially designed
for this investigation, (4. M.), 4) a personality questionnaire a.m. Murray
(1938) (in a Danish version adapted by Tranekjer Rasmussen).

The results of these tests are not included in the present work, but some of
them have been published, Mogensen & Fuel-Nielsen (1961, 1962).

General methods of testing

As has already been mentioned, the psychometric examinations were made
concurrently with, but independent of, the medical-psychiatric interviews, in
such a way that the psychologist in his testing and evaluation was without
knowledge of the anamnestic material.

Testing usually took place when a satisfactory contact with the twins had
been established. In most cases, the tests were done at one of the two in-
stitutions, but in a few cases, it was necessary to do them in the twins’ homes.
The twins were tested independently of each other, and it was considered
important to perform the testing of both twins concurrently to avoid any
interchange of experiences between them. The attitude of the twins to the
psychometric examinations must be deemed co-operative on the whole, al-
though the degree of co-operation varied from pair to pair, from twin to
twin partner, and also, for each proband, from test to re-test.

As has already been pointed out, as far as it was practicably possible, an
endeavour has been made to re-test the twins in order to produce a basis
for evaluating the reliability of the tests employed.

All twins were tested with the two intelligence tests and with the Ror-
schach test. The association test was not tried on pairs VI and IX.
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Re-testing with the W-B test was done on nine “whole” pairs; for various
reasons (cf. the case histories), it was not done on pair VI and one of the
twins in pairs IT and V. Re-testing with the Rorschach test was not done on
pair VI and one of the twins in pair V (cf. the case histories).

The intervals between testing and re-testing varied from pair to pair; they
averaged about 12 months and were, in all cases, of six months or over.
The intervals in the case of each pair were, to all intents and purposes, the
same for each twin.

Most of the examinations were carried out by Alan Mogensen (A.M.).
One of pair IV was examined by another psychologist, because this proband
had been admitted to a psychiatric hospital, but the examination was con-
ducted and the evaluation made under the close supervision of A. M. The
re-testings of pairs IX and XII were done by Alice Theilgaard (A.T.).

The Wechsler-Bellevue Test

This test has the advantage of not only determining the intellectual level,
but it can also be employed in the qualitative analysis of the intelligence
functions and the whole personality structure.

The test system comprises 10 sub-tests distributed over two test sections. The Verbal
Part (V) comprises Information (I), Comprehension (C), Digit Span (D), Arithmetic
(A), Similarities (S). The Performance Part (P) comprises Picture Arrangement (PA),
Picture Completion (PC), Block Design (BD), Object Assembly (OA) and Digit Sym-
bol (DS). The Vocabulary test was omitted, partly on account of the special difficulties
connected with its transference to a Danish material, and partly because it was very soon
apparent that this test put too much of a strain on the co-operation of the twins.

From 0-2 points can be scored in each sub-test and these are denoted as raw scores
(RS).

The distribution of raw scores obtained in each sub-test in a population consisting of
20-34 years old has been studied by Wechsler. These scores were converted according to
a Gauss’ distribution with a mean of 10 and a standard deviation of 3 (variance 9) into
the so-called weighted scores (WS), which made a comparison of the subtests possible.
In each single age group (consisting of 5 years) the sum of weighted scores for the
standard population was noted (by simply adding them up, the five verbal tests become
Verbal Points (VP), the five performance tests, Performance Points (PP), and the
weighted scores of all 10 sub-tests, Total Points (TP)).

This sum of weighted scores is converted to 3 IQ distributions (Gaussian Distribution)
to make the average IQ for each age group 100 with a standard deviation of 15 (va-
riance 225).

The test was carried out in the usual way. In its evaluation, Wechsler’s
guide and tables were used.

There is no Danish standardization of the test. The transference of this test
from American to Danish materials entails that the conditions aimed at above
cannot be expected to be present in every detail or in every sub-test, a fact
that must be taken into account in the evaluation of the results.
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Raven’s Progressive Matrices

This test, like the Dominoe Test employed by Shields, is a non-verbal test,
and it is considered to be highly loaded with a general intelligence factor.
Compared with the W-B test, it throws light on a considerably narrower
field of intellectual function, especially on the ability to abstraction, to logical
thinking and to the drawing of analogous conclusions. This test has the great
advantage of being easily administered and of having been corrected for age.
It has been standardized on a Scottish material, and the results are given in
percentiles. The test has earlier been tried on Danish recruits. As it is con-
sidered to be a relatively “culture free” test, it should be possible to use
it in a Danish investigation.

The test consists of a structured, visual material of patterns arranged as 60 tasks in
5 series with 12 sub-tasks in each and given in ascending order of difficulty. The score
for each subtest is + or —, and the maximum score is thus 60 points.

In this investigation, the test was given as a self-administered individual
test, the time taken was, in principle, unrestricted, and the testing was
governed by the instructions laid down by Raven (1950). The answers were,
however, written down by the test leader and, in a number of cases, the last
and most difficult items were omitted (generally Eg_j2 and Dg_12). In some
few cases the test was repeated immediately to see whether the score
could be improved, but these results were not included in the statistical
survey. The survey was made in the usual way in accordance with Raven’s
tables, partly with reference to the expected part scores for the given total
scores, and partly with reference to the conversion of the total scores into
percentiles.

Rorschach’s Test

Rorschach’s ink blot test (1921), which has its historical origins in the free
association methods of psychoanalysis, is assuming an ever more prominent
place among the so-called “dynamic” or “projective” tests. The test hardly
calls for a detailed description.

It is based on a partly unstructured visual stimulus material consisting of symmetrical,
coloured blots and it comprises 5 cards in black, white and gray, and 5 cards in other
colours. The subject is requested to describe and interpret this material. The answers
are converted into formulas, and classified in various categories depending, among other
things, on the localization, the form, the movement, the colour, the content and a number
of other qualities. On this information, a psychogram is made.

This test does not readily lend itself for investigations on validity and
reliability, as the results can only be quantified approximately.
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In the present investigation, the test was used in accordance with the
common practice of psychiatric-psychological work, with, however, consider-
able reserve as it was a “blind test” analysis. The evaluation of the answers
rests largely on Rorschach’s (1921, 1954) material. A few features are, how-
ever, derived from Klopfer (1954). In determining the response localizations
and the “popular” responses, Beck’s (1950) revised tables were used. A sta-
tistical analysis of the results was considered of little value from the outset,
instead, as will appear later on, a special “double-blind test” evaluation was
made by another psychologist (4. T.).

Rapaport’s Word Association Test

Like the Rorschach test, it is a projective test and it exists in a trans-
lation of Rapaport et al’s (1945) revised test. It is usually done twice, one
immediately after the other. The scores were written down by the test leader.
The results have not been statistically evaluated.

DISCUSSION OF THE PSYCHIATRIC-PSYCHOLOGICAL METHODS

It has already been touched upon that the methods of investigation, be they
interviews and clinical evaluations, or be they psychometric methods, are, with
regard to their applicability and scientific worth, open to criticism, not only
in the present investigation but also in principle.

The interview method is, in the truest sense, a subjective method of in-
vestigation. While in the ordinary routine of diagnostics and therapy, it is
invaluable, it presents, in psychiatric-psychological research, certain methodo-
logical problems.

The interview, like the psychometric examination, is based upon the inter-
action of interviewer and subject, in the present case, each single proband
or each pair of twins. This situation makes the interview complicated and
difficult to control. In addition, the general, theoretical problems of obser-
vation, the conditions of observation, the difficulties connected with measuring
and registration and the definition of objectivity are all to be found in the
psychiatric-psychological interview.

Unless the interview is to be entirely rejected as a method of research,
and unless one is to conclude that research of this kind had better be given
up altogether, there does not seem to be any way of avoiding these principle
conditions. There is nothing new in recognizing the existence of these con-
ditions; psychiatric-psychological research has always laboured to get as far
as is practicably and theoretically possible under the given conditions and
with the means at its disposal. As is the case in other kinds of research, the
significance of the results and conclusions naturally depend upon a thorough
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evaluation of the material for investigation and of the possibilities and limi-
tations of the methods employed.

In a study aimed at investigating the differences and the similarities be-
tween monozygotic twins, and aimed at evaluating these findings in relation
to the dissimilarities and similarities of the environments, it is by no means
given beforehand just how the methods of investigation will influence the
results and hence the conclusions that are drawn by the investigator.

On the one hand, the investigator is, consciously or unconsciously, in a
position to choose and emphasize similarities between the twins, and at the
same time to omit to register, or be inclined to belittle, the differences.

On the other hand, a diametrically opposite attitude on the part of the
investigator is just as likely. He can consciously, or unconsciously, register
and give prominence to differences and thereby run the risk of overlooking
similarities of a less conspicuous or trivial nature.

An unprejudiced attitude to the problems of heredity-environment in-
herent in this investigation can, presumably, only be achieved on the con-
scious plane. But, at all events, an endeavour can be made to accomplish
the investigation and to present the material in such a fashion as to produce
the best possible conditions for others to judge just where it is a question
of hard facts and descriptions, which can hardly be influenced by the selec-
tivity and evaluation of any investigator, and just where it is a question of
observations and results, in which uncertainties of the methods and a sub-
jective interpretation of the investigator have obviously been brought into
play.

Nor in the psychometric examination can the subjective influence of the
investigator be discounted. The psychological test is only relatively speaking
less subjective than the interview. Even if one attempts to control the con-
ditions of investigation by precise linguistic formulation, by a qualitative, pos-
sibly a quantitative classification, the results must still, at all stages, and not
least in the final stage, be reviewed and interpreted by an investigator.

It has already been mentioned that the choice of the psychometric methods
was determined in the first place by the purely practical circumstances in
existence when the investigation was begun. There were, at that time, practi-
cally speaking, only two courses open, either to supplement the psychiatric
interviews with the psychometric methods at hand, which is to say by the
four tests above-mentioned, and which were well-known in general clinical
practice, or to omit all psychometric investigation entirely. The latter course
seemed in itself so unsatisfactory that it outweighed all the theoretical dis-
advantages of the former.

The modest size of the material and the aim of the investigation undoubted-
ly justify the choice of these tests. The test battery chosen is intended to give
an all round description based on “dynamic” modes of observation, and it
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produces, independently of the other examinations, a description of each pair
of twins. Hence it makes possible an elucidation of the differences and dis-
crepancies in the results derived from the different methods of investigation.
The possibilities of making detailed, statistical comparisons were precluded
from the start.

There was no possibility of employing more specific psychometric meth-
ods, such as those developed from factor analyses or experimental investi-
gations (Eysenck, 1947, Smith, 1949, Eysenck & Prell, 1951).

The test results must be evaluated with caution, particularly with regard
to the general conclusions. This is due, partly to the smallness of the material,
and partly to the special difficulties connected with the transfer of these tests
into this country from abroad, and most especially, because no Danish
standardizations have been made. In evaluating the test results, we have re-
lied on the practical, clinical experience obtained in Denmark in the use of
these tests, and on a comparison between the present and foreign materials.

The Wechsler-Bellevue test has been widely employed in the psychiatric
clinics of Denmark. It has been proved satisfactory in practice as the test
results are usually in close accordance with the general clinical impression.

The material for investigation contains a considerable preponderance of
pairs of female twins. With regard to age distribution, it contains relatively
many elderly persons, since there is only one pair in the 20-34 age group.

In the conversion of weighted scores to IQ’s, it cannot be expected that, in
a Danish material, the age correction will be wholly satisfactory. It must be
expected that in certain of the sub-tests, the distribution of the scores will
deviate from the American mean and dispersion figures. The same conditions
must be presumed to operate on the IQ’s, although it is more difficult to say
beforehand in which direction the tendencies lie.

In the final survey, both weighted scores and IQ’s were used, since the
material was found to approximate to the Gaussian distribution for the
various weighted scores and 1Q’s, and hence the statistics of the normal dis-
tribution could be employed.

Opinion on the clinical application of Raven’s test is divided. There is
often a discrepancy between the test results and the general clinical impres-
sion, and the test seems to produce a relatively poor differentiation of the
less intelligent, particularly in the higher age groups.

Opinion is similarly divided on the applicability of Rorschach’s test, not
only as an instrument of research, but also as a tool in general clinical work.
The manifold possibilities for subjective interpretation of the method and the
results have met with sharp criticism, and it has often been pointed out that
its results are in no more than chance agreement with clinical, psychiatric
diagnostics. As the present material does not comprise purely psychiatric
patients, a comparison of such materials obtained from investigations of
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psychiatric patients with the present Rorschach results will not be reasonable.
The validity of the test is, as has already been mentioned, in principle dif-
ficult to evaluate, and a systematic evaluation of this kind on the basis of
the present material has not been attempted. The value of the Rorschach
results of the investigation lies in the possibility of comparing them, in the
case of each pair of twins, with results produced by other methods of in-
vestigation.

To sum up, the methods of investigation employed, both by interview and
by psychometrics, present from the start important limitations which must be
taken into account in the evaluation of the final results of the investigation.



Chapter 8

DETERMINATION OF ZYGOCITY

As has already been pointed out, the twin method and the evaluation of
its results rest fundamentally on the certainty of the zygocity diagnosis. This
is especially true of the present investigation as the material is so small.

The state of the placenta, both for theoretical and practical reasons, is of
limited value for the determination of zygocity. In the case of adult twins
it is most exceptional for reliable information on the placenta and chorion to
be available. Moreover, although all certainly monochorionic twins can be
proved monozygotic, dichorionic twins need not to be dizygotic. Curtius (1930),
and others, who made systematic examinations of twins about whom the state
of the chorion was known, have shown that many dichorionic pairs, classified
by classic criteria as dizygotic twins, were, anthropologically, as alike as
monochorionic pairs.

Precise information on the placenta was available in only two cases in this
material. These twins, pairs I and II, born at university clinics, were dichori-
onic. With the exception of pair XI, of whom it was related that there had
been “one common afterbirth”, there is no information of the placenta or
chorion in the other pairs in this material.

As has been mentioned already, Siemens (1924) was the first to produce
a practicable method for distinguishing between monozygotic and dizygotic
twins without requiring knowledge of the state of the placenta. The “poly-
symptomatic test of resemblance” is based upon a systematic comparison of
twin pairs and an evaluation of their degree of resemblance with regard to a
number of morphological characteristics which experience has shown to be
very similar in monozygotic twins and very dissimilar in dizygotic. The original
mode of procedure was, however, not very satisfactory either in theory or in
practice, and has been criticized chiefly on account of the criteria on which
the determination of zygocity was based. Difference in sex was the only certain
proof of dizygocity, while the significance of dissimilarities in the other criteria
depended on the subjective estimate and the experience of the investigator.
There was no certain method of judging to what degree, or in what direction,
errors in zygocity determination might be made, most especially, was there
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no method of obtaining a numerical expression for the accuracy of the
zygocity diagnosis. Schiff & Verschuer (1933) could, however, demonstrate
that pairs of twins, classified as identical by the similarity method, always
had the same blood groups (ABO-system), while identical blood groups were
not more frequent in dizygotic twins than was to be expected in sibs generally.

An entirely satisfactory empirical basis was devised by Essen-Moller (1941b),
who collected a twin material with known chorionic information from a
university maternity clinic. This material consisted of twins of like sex and
was divided into three groups: the certainly monozygotic, i. e. monochorionic,
the certainly dizygotic, i.e. with different blood groups (ABO and MN sys-
tems), and a third, intermediate, group consisting of dichorionic twins with
identical blood groups of the afore-mentioned systems.

Essen-Moller constructed a formula by which a numerical expression of
the similarity diagnosis can be obtained. This formula includes the frequency
with which various grades of dissimilarities in a series of uncorrelated anthro-
pological traits appear, partly in the certainly monozygotic twins and partly
in the certainly dizygotic. Further, it contains a quotient expressing the ratio
of like-sexed dizygotic twins to monozygotic in the initial material. Formulas,
constructed on similar principles, have also been devised by Smith & Penrose
(1955), and Sutton, Clark & Schull (1955).

Hauge (1962), who among other things, has proved that the blood groups
of dizygotic twins are to pairs of single born sibs as monozygotic twins are
to single individuals, has especially interested himself in the considerable
possibilities for an expansion of zygocity determination which the develop-
ment of serology in recent decades has rendered possible. The fundamental
principle in the use of blood groups to determine zygocity rests upon the
diagnosis of genetic discordance. Blood groups are determined whereever
possible; all that then remains is to calculate the probability of monozygocity
in same-sexed twins with identical blood groups in all the systems employed.

For the method of calculating the probability of monozygocity in the present
investigation, the reader is referred, besides to Essen-Méller (1941 b), to an ear-
lier publication, Juel-Nielsen, Nielsen & Hauge (1958) and to the later in-
vestigations of Dencker, Hauge, Kaij & Nielsen (1961) and Hauge (1962).

CRITERIA OF ZYGOCITY

Zygocity determination in the 12 pairs of twins rests upon the following
4 criteria:

1) Blood and serum groups
2) Eye colour

3) Hair colour

4) Finger prints.
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In connection with the somatic examinations of the twins standing side by
side, 2 number of measurements and comparisons were made bearing on
various anthropological characteristics. Zygocity determination rested upon
eye colour, hair colour and finger prints alone, as only these, according to the
above-mentioned investigations, can be judged with sufficient accuracy.

All 12 pairs were tested for their ability to taste phenylthiocarbamide. There
was concordance in every case. Recent investigations, for instance by Dencker,
Hauge & Kaij (1959), have shown that there is a certain overlapping of PTC-
tasters and non-tasters, so that by comparison with, for instance, blood group-
ing, this quality is not so satisfactory a discriminant.

Neither has electroencephalography been used in zygocity determination,
although experience has proved that there is close similarity in monozygotic
twins.

All 12 pairs were tested with the following blood and serum systems:
ABO-, MN-, P-, Rh-, Le-, Fy-, Kell- and Lutheran and also Gm- and Hp-
systems. The tests were done on venous blood. The blood grouping was
done, and the probability of monozygocity determined, at the Institute of
Human Genetics by M. Hauge, who had no knowledge of the results of the
other investigations.

Similarity of eye and hair colour was examined by the author with the twins
standing side by side. Two cases, (V and XII), however, were measured
against standard scales (double assessment). Finger prints were taken and
assessed by the author in all 24 cases.

RESULTS OF THE ZYGOCITY DETERMINATION

There was concordance for hair and eye colour in all 12 pairs. The findings
of the blood and serum groupings appear in Table A, and of the finger
prints in Table B.

In calculating the differences in finger print ridge counts, the usual prin-
ciple of counting the highest whorl values was employed.

In calculating the absolute probability for monozygocity according to blood
and serum groups, gene frequencies indicated by Fuel-Nielsen et al. (1958),
were used, and for eye colour, hair colour and finger prints, the conditions
governing Essen-Moller’s (1941 b) material was used; this material was drawn
from a South Swedish population that, anthropologically, may be considered
to be very close to the Danish.

In calculating the probability for pairs I and II, our knowledge of the
chorion was taken into account, for, whereas a single chorion is a possibility
in the other pairs, its probability in these two cases is equivalent to 0.

The calculated absolute probability for monozygocity for each pair of
twins appears in Table 3.
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TABLE 3

Absolute Probabilities of Monozygocity
Based upon Blood and Serum Groups, Eye and Hair Colour and Finger prints

Twin Pairs Pﬁ]ﬁ:};ﬁtﬁy
II1, 1V, V, VII, IX, XI, XII......... 99.99,
I),IIN, VI, X oo, 99.89,
VIII. ..o, 99.59%,

!) Separate chorions included in the assessment.

DISCUSSION OF ZYGOCITY DETERMINATION

In objection to the use of Essen-Moller’s formula in the present material,
it may be argued that we have no certain knowledge of the proportion of
monozygotic to dizygotic twins in the initial material. As has already been
stated, six dizygotic pairs were registered, of which the four were classified as
dizygotic by their blood groups and the two others by their differences in
hair and eye colouring.

If the number of monozygotic pairs of twins in the total material of se-
parated twins were greater than in other twin materials, which is hardly
probable, the quotient used in the formula would have to be reduced, but
it would then follow that the final figure for the probability of monozygocity
would be correspondingly greater. Hauge (1962) has, however, pointed out
that a variation of the quotient within quite wide margins has no important
effect on the final results when a large series of blood group systems is
employed.

The calculated probability for monozygocity must be said to be satisfactorily
high for all pairs. For 11 pairs it lies between 99.8 and 99.9 per cent. Pair
VIII, with 99.5 per cent, lies a little lower owing to the relatively great dif-
ference in ridge counts, but this difference is not incompatible with mono-
zygocity.

The author’s subjective, clinical assessment of zygocity for pair III gives,
as the case history shows, occasion for comment.

In contrast to the other pairs, their families, their friends and the twins
themselves had some doubts as to whether they were mono- or dizygotic, and
the twins were never mistaken for each other. These objections, as discussed in
the case histories, can hardly be considered decisive for an adult, separated
pair for whom everything had been done by their families not to regard them
as twins, hardly as sisters.

As for the author’s and other investigators’ impression of these twins, some
allowance must be made for a certain “halo-effect”. Their outer appearance
was very different, one wore glasses, was permanently waved and was heavily
made up. Their personalities, too, seemed strikingly different, but a systematic,
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anthropological comparison revealed no remarkable distinctions, a difference
in facial appearance being ascribable to their different dentures.

The possibility of confirming or refuting the monozygocity of this pair by
skin grafting was not considered, but a possibility for further testing will
appear when a sufficient number of new blood and serum systems are available.

As there is no means, at the moment, of excluding monozygocity in the
case of these twins, they have been incorporated in the material for investiga-
tion, but in the evaluation of certain results, especially the intelligence test
scores, an analysis has been made of the significance the inclusion, or ex-
clusion, of this pair can have had on the total results.



Chapter 9

INTRA-PAIR DIFFERENCES AND SIMILARITIES

The results of the medical-psychiatric examinations fall, mainly into four
parts.

The first part deals with the general physical health of the twins, the
second, the appearance of various somatic diseases and abnormalities, the
third, normal psychical traits, primarily intelligence and personality structure,
and the fourth and last part deals with certain psychiatric disorders in some
of the twins.

In theory, intra-pair phenotypical differences appearing in any of these
categories should be associated with and conditioned by differences operating
in the environment, either of childhood or of later life.

Intra-pair similarities, to the extent that they are not attributable to simi-
larities, or “insufficient” dissimilarities of environment, must, presumably, be
attributed to the twins’ genotypical identity.

An analysis of the observation data and of the verified information ob-
tained from the clinical examination and comparison of the twins, from the
medical-psychiatric interviews and other sources, must, as has been pointed
out before, primarily be qualitative in character; very few results lend them-
selves to quantitative analysis, partly on account of the methods of investiga-
tion adopted, and partly on account of the small size of the material.

Even though, in these investigations, in principle, every endeavour has
been made to distinguish finely between data that entirely defy any sub-
jective evaluation or interpretation by the investigator, and data that of
necessity are subjected to his selection and evaluation, it does seem, never-
theless, to be appropiate to discuss such conditions, as naturally belong to
each other, together.

Certain intra-pair differences, incidental to factors, such as infections, in-
juries and the like, could so obviously be ascribed to environmental differ-
ences that it would be pointless to question an association.

In other cases, the difficulty lies, partly in assessing the certainty with
which intra-pair differences can be ascertained, partly in assessing the extent
to which a possible difference is to be associated with environmental differ-
ences, in each particular case and in general.
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Correspondingly, similarities must be attributed to the twins’ genotypical
identity unless they permit of another explanation.

The environmental, especially social and psychological, differences and
similarities will be treated in the following chapter.

GENERAL HEALTH

A detailed account of the general, somatic state of health of the twins is
to be found in the case histories. The following main results are summarized
below.

Height and weight

The average intra-pair difference in height was 1.0 cm, and in weight it was
6.32 kg (13.9 lbs.). In Table 4, the corresponding correlation coefficients
are compared with Newman et al.’s and Shields’ figures.

TABLE 4

Height and Weight
Mean differences of separated monozygotic twins

Height Weight
M correlation M correlation
cm coefficients 1bs. coefficients
Newman et al. ..... 1.8 0.97 9.9 0.89 (both sexes)
. 0.87 (male)
Shields ............ 2.1 0.82 10.5 0.37 (female)
FJuel-Nielsen ....... 1.0 0.97 13.9 0.66 (both sexes)

While Newman et al., in comparing their twins with control groups of un-
separated, monozygotic twins, rather surprisingly found a greater similarity
of height in the separated, Shields found the opposite to be the case. This
difference was not significant, but there was a marked difference between
monozygotic and dizygotic male twins.

In explanation of these intra-pair differences, Shields points out that they
may be attributed to illnesses in one twin in early childhood, but he finds
no general association between dissimilarities at the time of the investigation
and dissimilarities in early environment.

Neither has the present investigation produced a general, presumptive
association between these differences.

In one pair only, XII, was there a considerable difference in height
(157.5/161.0 cm). For this there was a simple explanation, as one of these
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77-year-old twins, a few years prior to the investigation, had suffered a severe
lesion of the hip after which one of his legs had become shorter resulting in
secondary scoliosis and a stooping posture. Otherwise the intra-pair differ-
ences were 2.0 cm or under.

In the following pairs, great differences in weight were seen. A qualitative
analysis has shown a convincing association between these differences and the
later lives and environments of the twins.

Pair VI. Weight difference 17.0 kg. There seems to have been a familial
predisposition for obesity. Neither twin was excessively overweight in child-
hood. One married into a farming family with heavy eating habits; she had
six children, put on a lot of weight during each pregnancy, and has re-
mained obese ever since. The other twin never married and was never preg-
nant. In her youth she was somewhat stout but she lost weight when in
hospital for a number of somatic and neurotic symptoms (cf. the case history).
At the time of the investigation her weight was normal.

Pair VIII. Weight difference 10.5 kg. Familial predisposition for obesity.
Neither twin was excessively fat as a child. One married early, had two chil-
dren, put on considerable weight during pregnancy, continued to eat heavily,
and was moderately obese at the time of the investigation. The other twin
did not marry until she was 47, and had never been pregnant. She had been
in hospital on numerous occasions (cf. the case history). She had never been
overweight and had a slim figure at the time of the investigation.

Pair I1X. Weight difference 10.5 kg. Possible familial predisposition for
obesity. Neither twin was fat as a child. Both married, one had six, the other
11 children. Both were considerably overweight during pregnancy, but while
one persevered with an effective diet and was slim at the time of the investiga-
tion, the other remained a hearty eater and was rather stout.

Pair II. Weight difference 8.5 kg. Familial predisposition for obesity. Nei-
ther twin was fat as a child, but began to put on weight during adolescence
and, in both cases, this was augmented by marriage and pregnancy, one and
four children respectively. The heavier twin continued to be a hearty eater,
but the latter endeavoured to keep her weight down, although both must be
described as rather stout.

Pair X. Weight difference 5.0 kg. Familial predisposition for obesity. Nei-
ther twin was fat as a child. Both became stout after marriage and pregnancy.

To summarize: the investigation of the heights and weights of the twins
confirms on the whole previous investigation results from which it may be
deduced that body height is largely determined by genetic and only slightly
by external factors, while body weight is far more environmentally labile.
The present results also suggest that environmental factors of pregnancy,
childbirth, eating habits, and various psychological factors associated with
them, play an important part in the development of obesity in women, al-
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though a hereditary predisposition must also be presumed to interact with
the environmental influences.

Cardiological examination

In the routine cardiological examination, apart from a labile, at times
slightly increased, blood pressure in both twins in pair X, and a relatively
great difference in systolic blood pressure in pair XII, nothing abnormal and
no significant intra-pair differences were found.

In seven cases (I, II, IV, VII, VIII, X and XI) the examination was
supplemented with an electrocardiographic examination. For each pair, there
was great similarity with regard to normal, and, in pairs I and X, slightly
abnormal but, clinically insignificant, qualities.

As could be expected the ECG-curve is predominantly determined by he-
reditary factors.

Neurological examination

In no case did the clinical-neurological examination reveal any objective
signs of organic neurological diseases, nor were there any intra-pair differences
of importance.

Both twins, pair VII, were ambidextrous, one, presumably, originally left-
handed. One of pair X was left-handed. This frequency of left-handedness
in monozygotic twins can hardly be considered remarkable (Shields, 1962).

Electroencephalographic examination

In nine cases (I, II, III, IV, V, VII, VIII, X and XI) an electro-
encephalographic examination of both twins was made. The results for eight
of these pairs have been published (Fuel-Nielsen & Harvald, 1958).

The analysis of the material includes an analysis of the frequency, the am-
plitude and the extent of the dominant activity, in most cases also examined
under provocation with hyperventilation or flicker.

For all pairs, the examination disclosed, practically speaking, complete
concordance, both with regard to normal qualities and slight abnormalities
(pairs I and V).

The left-handed twin in pair VII had a somewhat greater amplitude over
the left than over the right hemisphere, while this was reversed in the twin
partner. In the left-handed twin, pair X, the amplitude was the same in
both hemispheres, while it was greater in the right than in the left in the
partner, but a clear electroencephalographic “mirror reflection” could not
be demonstrated in any case.
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These results confirm those produced by recent investigations. Vogel (1958),
on a very large twin material, has clearly documented that the electro-
encephalographic curve is largely determined by hereditary factors.

The results of the present investigation serve, first and foremost, to refute
the purely theoretical objection that EEG-similarities between monozygotic
twins may be due to their common environment during upbringing.

Ophthalmological examination

The results of these relatively few examinations have been included chiefly
because they serve to illustrate a methodological problem of principle interest
to twin research.

In the case of such relatively exact methods of investigation a minute
analysis renders possible the establishment of quite small, mostly quantita-
tively varying, differences, not only between the twins, but, apparently, also,
just as much between the eyes of each individual, although such findings
can still be registered as “normal” and the twins, in this respect “concordant”.

Outstandingly concordant were the anomalies of refraction. For two of the
remaining pairs (III and V), who were only examined by the writer, there
was also concordance in this respect, although the twins appeared “discord-
ant” for glasses, owing to different environmental attitudes to such aids.

In pair VII there was a marked dissimilarity. One was suffering from the
after-effects of an operation for cataract in the right eye, corresponding to
anamnestic information of previous heterochromia or iris bicolor. Hetero-
chromia has been described as a discordance in monozygotic twins. In this
pair it must be looked upon as a phenomenon of mutation. Apart from the
almost complete loss of sight in this eye, both twins were slightly hypometro-
pic and had a slight convergent strabismus. A thorough special examination
of this pair was, unfortunately, not practicable. (cf. case histories).

Other examinations and conditions

No special examination of dental conditions was made. The case histories
show, however, great intra-pair similarity as a whole, although allowances
must be made for the less clear effect of environment on differences in the
care of the teeth and the use of dentures.

Finally, some other intra-pair differences and similarities were found.

In pairs I and III, one twin, in contrast to the other, had conspicuous
naevi; in pair XII, a “birthmark” had been removed.

In pair II, both twins had severe acne. Pairs IX and XI, were concordant
for severe varicose veins. In pairs VIII, X and XI, both twins had arthritis,
and there was arcus senilis in pair XII. In other pairs, there were several
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other minor similarities due to age and obviously determined by heredity.

Anamnestically verified information on some normo-physiological condi-
tions such as menstruation, pregnancy and childbirth indicates a close re-
semblance in the twins for the advent of the menarche and the menopause.

In one case, menstruation set in at the age of 12, in four cases at 14,
and, lastly, there were two cases in which there was an interval of one and
two years, respectively.

Striking similarities with regard to more or less marked anomalies of men-
struation were to be found in most pairs, but this was especially so for pair
Iv.

The menopause for four pairs varied from ages 42 to 54 years. The intra-
pair differences were 51/51, 42/43, 49/51 and 52/54. Two further pairs were
clearly approaching climacterium since the twins both had brief periods of
menostasia and presented slight climateric symptoms. Both twins, pair IV,
had been sterilized, when 32 and 42 years old.

Pair II is an illustration of how an apparently irrelevant, fortuitous or
not fortuitous “concordance” with regard to physiological conditions can be
associated with relevant psychological aspects.

Both twins, at the age of 18-19 years, at a time when they had no idea
of each other’s existence, had menostasia. Both believed themselves (wrongly)
to be pregnant, and both induced their respective sexual partners to marry
them. The determination to marry was, in both cases, prompted by the
knowledge of their own illegitimacy and their mother’s similar situation in
adolescence. Their choice of husbands, who socially and psychologically, were
very different, decided the subsequent course of their lives and accounted for
certain personality differences apparent at the time of our investigation.

As regards childbirth, in three pairs, one twin had never been pregnant;
two were unmarried and one did not marry until she was 47. In four of the
remaining six pairs, both twins had given birth to three or more children.

The twins had, altogether, 77 children, 42 boys and 35 girls, none of whom
were twins. It may be mentioned here that there was one case (III) only
where one of the parents was a twin (opposite sexed), but in eight of the
12 pairs, there were several cases of monozygotic and dizygotic twins in the
family, among siblings, grandchildren or more distant relatives.

SOMATIC DISEASES

Discordance with regard to the appearance of various medical or other
somatic diseases was found in a number of cases, and these differences could,
in the majority of cases, be easily explained by specific environmental differ-
ences either of childhood or of later life.

These were, first of all, diseases due to specific infections such as pulmonary
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tuberculosis (pair I, the twin partner was vaccinated as an infant), gonorrhoe
(IT and V), herpes labialis (I11), scarlet fever (1II), pneumonia (I, III and
V) and typhoid fever (XII).

There was also discordance for states following injuries and accidents
(I, V, IX and XII). There were hernias (VII and VIII ), clearly exogenous
skin diseases (VI and V), and salpingitis (111).

Concordance for more or less well defined somatic, or psychosomatic diseases
was present in many pairs.

Two female pairs, who were concordant for migraine, will be discussed in
more detail :

Pair VI. Both twins developed migraine at the age of 15-16. In one twin
it was exclusively unilateral, in the other the localization was diffuse, but
otherwise the course and the symptomatology were practically the same.

Of the six children of one of these twins, two, at any rate, also suffered
from migraine. The other twin was childless. The mother of the twins, as
well as one, possibly two, of their sibs, with whom they had had no contact
during their childhood, also had migraine, and, finally, several more distant
relatives, including a cousin of the mother’s, in whose home one of the twins
was brought up, also had migraine.

Pair VII. Both twins had migraine from the age of 10-12. Similar sympto-
matology and course. Both had children, none of these had migraine, but
there were several, who, like the twins, suffered from severe attacks of ver-
tigo (“travel sickness”). The mother of these twins, and four of their sibs,
as well as several more distant members of the maternal family, with whom
neither of the twins had been in touch during childhood, also suffered from
migraine.

Migraine patients are often said to have a characteristic personality struc-
ture, and migraine is reckoned to be one of the so-called psychosomatic
diseases. In the literature, various more or less psychoanalytically bent
theories on its aetiology and presumed psychogenesis have been expounded.
It is, for instance, stated to be characteristic that its sufferers have had a
specially hard or loveless childhood which is thought to result in the develop-
ment, in sensitive patients, of an ambivalent and unconsciously aggressive
attitude towards persons in their environment. As the mothers of these pa-
tients very often suffer from migraine themselves, it has been thought that
the patient’s choice of reaction can be explained as an unconscious identifi-
cation with the mother.

In pair VII. one twin had been brought up by a foster mother who was
a cousin of the natural mother and who had migraine herself, this hypothesis
may be tenable, but it is not particularly applicable in the case of her twin
sister, and not for the twins in pair VI either.

A genotypical predisposition for the development of migraine must be
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considered the more probable explanation of the concordance for both these
pairs. The psychological difference of the early environment (cf. the case
histories) may have had a certain pathoplastic significance although this is
not particularly apparent nor easy to interpret for any of them.

In pair X, both twins had since childhood been strongly allergic for primula.
One of them had, after a severe attack at a relatively high age, developed
an undoubtedly neurotic tic. Both had also uncharacteristic, but from their
own descriptions very similar, attacks of abdominal pain (cf. the case hist-
ories), presumably of vascular-allergic origin.

Concordance for various, fairly well-defined, somatic disorders was found:
in pair II for urticaria and acne seborrhoica, in pairs IV and VI for chronic
constipation and haemorrhoids. Finally, pairs I, V, IX, and X showed great
similarities for “rheumatic” complaints of various kinds, and in pair XI both
had had rheumatic fever.

Pairs IV and VIII, both classified as presenting psychiatric diseases, will
be discussed later. At this stage, it is enough to point out that the histories
of these diseases are remarkably parallel in their accounts of various somatic
symptoms. In the former pair there is a long “abdominal case history” and
in the latter there are “vegetative disturbances”.

To summarize, it can be said that these investigations on the general
health, on the various somatic diseases and other abnormal states show a
number of unmistakable intra-pair differences and similarities. The latter,
as would be expected of an investigation of biological conditions predomi-
nantly lying close to some of the criteria employed in the classical poly-
symptomatic similarity test, must, on the whole, be considered the more pro-
nounced.

The investigations show further that the differences between the twins, both
in general and for each individual pair, are clearly associated with differ-
ences present, either in the early environment or later in life. The intra-pair
similarities that have been demonstrated, can, in the majority of the cases, be
explained convincingly from the genotypical identity of the twins.

INTELLIGENCE AND PERSONALITY

A comparison aiming to demonstrate and define intra-pair differences and
similarities of intelligence and personality structure with the ultimate object
of deducing an association between them and differences of environment,
meets with difficulties that are considerably more formidable than those con-
nected with a comparison and demonstration of relatively simple causes of
somatic conditions and diseases.
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Intelligence

These difficulties are less in the evaluation of intelligence than in those of
personality; in principle, at any rate, intelligence can be measured, although
an ordinary clinical evaluation gives a somewhat rough classification and
comparison.

With regard to intelligence, all 24 probands were to be found within the
bounds of normal variation. The material for investigation shows, on the
whole, an unremarkable distribution around the level of average intelligence,
although the extremes must be said to be under-represented, since this in-
vestigation does not include persons of either high or low intellectual level.

As appears from each case history, the clinical examination and evaluation
produced a marked intellectual dissimilarity in only a few cases.

In three pairs, I, V and X, there were distinct dissimilarities of intelligence
functions.

These differences were, however, clearly associated with personality, inas-
much as the better endowed twin put his intellectual gifts to better ad-
vantage, which corresponds to the information of his considerably superior
schooling already recorded. A clear dissimilarity of the actual level of intel-
ligence or total intellectual capacity could, therefore, not be established with
certainty. The differences in the remaining pairs were either so small or so
uncertain that they could not in the general clinical evaluation be defined
more precisely.

A thorough analysis of intra-pair differences and similarities of intellectual
function has, therefore, been postponed, and will be found in the chapter on
the systematic testing taken by means of the intelligence tests already de-
scribed.

In the analysis of the intelligence test scores, an endeavour has been made
to ascertain whether the intra-pair test score differences are significantly
greater than the differences between the scores of each proband that were
achieved at a first testing and then later after a suitable interval.

Furthermore, the intra-pair differences and similarities have been compared
with the scores achieved by the other probands of this material, thus pro-
ducing an analysis of the differences and similarities in the scores of un-
related persons.

Finally, the association between intra-pair scores and education have been
analysed. The differences in education have been evaluated by the writer
independently of the psychological testing.

Personality

In the clinical examination and evaluation of personality, the majority of
the probands were classified as psychiatrically unremarkable, and hence
within the limits of normal personality variation.
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Many of the twins present, however, more or less marked neurotic symptoms
or traits within an otherwise well integrated personality; Pair I was found
remarkable in respect of personality.

As will be discussed later, one twin, pair VI, both twins, pairs IV, V and
VII have been classified as presenting a psychiatric disorder, that is, a
neurosis or a personality deviation of such severity that a need for psychiatric
guidance had either been manifested, or must be thought to have been
present at certain times.

As appears in the case histories, a description of the apparent personality
of each proband has been made, together with a clinical evaluation and com-
parison with the total personality and those sides of the personality structure
that were predominant in each proband or in each pair of twins as a whole.

If, on this basis, all the pairs are classified according to the total evaluation
of their personality differences and similarities, the material can be divided
into three loosely defined groups:

Group 1. Pairs III and VI. These twins presented personality differences
on the whole clearly more predominant than the similarities.

Group 2. Pairs 1X, XI, VIII and II. These twins presented personality
differences as predominant as the similarities.

Group 3. Pairs V, I, XII, X, IV, and VII. The personality similarities
were considerably more predominant than the differences.

The numerical order in which the twins appear in each group indicates
a relative placing, pairs III and VII thus presented the greatest differences
and the greatest similarities of personality.

A classification such as the above is, naturally, based primarily on the
subjective evaluation of the investigator. It cannot altogether be precluded
that the evaluation, at least unconsciously so, is influenced by such factors
as his knowledge of the early psychological environment and the environment
of later life, or the appearance of other differences and similarities between
the twins, for instance with regard to somatic or psychiatric disorders.

The classification serves, chiefly, to show at a glance how the investigator
has rated the total material, and to emphasize that, in all 12 pairs, certain
iﬂi@:}g@m_if/_pggp_rlfx_lj_tl differences could be proved, and, finally, that these
were very marked in some pairs, less so in others, while there was also a
marked similarity in personality structure in the majority of cases.

If an attempt is to be made to define which side of the personality gen-
erally presents intra-pair differences and which side intra-pair similarities,
the complicated conditions can best be surveyed if the extremes of differences
and similarities are first pointed out.
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In all 12 pairs there were marked intra-pair differences in that part of

the personality governing immediate psychologlcal interaction and ordmary
human intercourse. 1 voE T T

In their attitude to the mvestlgator “and to others, the twins behaved, on
the whole, very differently, espec1ally in their cooperation, and in their form
of and neem— 3

Correspondmg with these observations, the twins gave, as a rule, expression
to very different attitudes to life, and very divergent views on general culture,

rehglon ‘and social problems. Their fields of interest, too, were _very dlfferent
“These personality differences found concrete expression in their references

to, and attitude towards, their earlyfenvironments,to their present situations
in life and to their families. In this connection, it was remarkable that their
spouses presented no similarities whatsoever, neither in personality nor in
ward appearance, on the contrary, in every case they appeared quite different
and accorded with the twins’ own different attitudes as to how family, marital,
and, particularly, sexual problems were to be treated. Those twins who had
children treated, on the whole, their children differently, and their ideas on
upbringing were, as often as not, diametrically opposed.

Characterologically, the twins presented differences in their ambitions and
in their employment of an aggressive behaviour. Emotionally, there was a
deep-going dissimilarity with regard to the appearance of spontaneous emo-
tional reactions or to the control of affective outbursts. Various traits of
personality found their expression in differences in taste, mode of dress, hair
style, use of cosmetics, the wearing of a beard or of glasses. Finally, it must
be noted that their handwriting seemed strikingly different.

The most striking intra-pair personality similarities were found in the twins’
general appearance, especially in their motility pace, their carriage, their
gait, their movements, their gestures and in small involuntary movements
such as a turn of the head or the hands, their facial expression, especially
their smile or their laughter, to say nothing of their voices which, both in
tone and pitch, were strikingly alike in spite of the various differences of
dialect, vocabulary and linguistic proficiency.

Striking, too, were the similarities between the descriptions of their symp-
toms, which often tallied remarkably, and must be expressions of similarly ex-
perienced physical and psychical phenomena. (Pairs I, II, IV, V, VI, VII,
VIII and X).

Similarities such as those described above are frequent not only in the case
of monozygotic twins brought up together, but are also seen in sibs and in
even more distant relatives, but, while the similarities in these latter cases
are often presumed to be predominantly due to imitative behaviour, whether

P
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conscious or not, they must, in the present investigation, be taken to be a
clear expression of hereditary behaviour. Shields (1962) makes the same point.

Between these general extremes of personality appearance, each twin pair
presented, as is described in the case histories, differences and similarities of
varying degree in their personality structure.

The personality of the twins at the time of the investigation was marked
by the fact that their lives had, on the whole, run a very different course.
(Table 5). As seen in the table, many pairs were discordant for marital state,
age at marriage or number of children. With few exceptions, they had re-
ceived different sorts of education, and, as far as the women were concerned,
they had found a different socio-economic place in life through matrimony.

In the description of psychological conditions and interpersonal relations

TABLE 5

Marital Status of the Twins, their Occupations, Age at Marriage, and Number of Children at the Time
of the Investigation

Twin Pairs Marital Status and Occupation Age at Marriage Né;::)cf:czf

I Palle....... unmarried book-keeper...............

Peter....... unmarried student. ..................
II Olga....... married to day-labourer.............. 19 1
Ingrid...... married to baker.................... 18 4

III Maren..... unmarried nurse. . ... ..ol
Jensine. .. .. married to journalist, nurse. .......... 29 1
IV Ingegerd.... married to labourer.................. 24 4
Monika. ... married to labourer.................. 22 5
V Kaj........ married commercial travellor.......... (27) (35) 44 3
Robert. .. .. married draughtsman. ............... (29) 37 (47) 5
VI Martha. ... married to farmer.................... 32 6

Marie. . .... unmarried laundry manageress........
VII Kamma.... married to motor car mechanic........ 21 6
Ella........ married to small-holder............... 19 7

VIII Signe...... married to labourer.................. 47
Hanne. . ... widow of labourer. .................. 22 2
IX Karin...... widow of small-holder................ 26 6
Kristine . ... married to day-labourer.............. (18) 27 11
X Petrine. .. .. married to salesman.................. 22 6
Dorthe. .... widow of shipmaster................. 19 4
XI Astrid...... married to postmaster................ 30 3
Edith...... widow of day-labourer (former grocer). . 23 2
XII Viggo...... widower, former farmer............... 39

Oluf....... married, former gardener............. 38 1

The figures in brackets indicate age at previous, and later, marriages.



77

of the early environment, and in the account of the personality development
of each proband, a quantity of data and information has been included, pre-
sumably relevant to the psychological development of each case and to intra-
pair personality differences but the conditions on which the intra-pair com-
parisons have been based, and, hence, the problems on which they cast light,
vary from pair to pair. This was only to be expected, if for no other reason,
then because the ages of the 12 pairs under observation varied from youth
to old age. General significance for the development of personality dissimilar-
ities can, therefore, only to a limited extent, be attached to these environ-
mental factors. With the methods of investigation employed here, it must
not be expected that the existence and importance of some general or specific
conditions can be proved. The investigation has primarily served to produce
a material capable of describing, for each pair, differences and similarities
of the course of the twins’ personality developments. To the extent to which
an association that is either immediately comprehensible, or more or less
convincing, may be established, one can delimit environmental factors that
are presumably significant for the differences observed in the twins’ personality
structure. The differences and similarities, found as a consequence of the inter-
play of the individual genotype and the given environmental conditions, lend
themselves only to a limited extent to comparison with other differences and
similarities found in the interplay of another genotype and other environ-
mental conditions. Each pair of twins must, primarily, be discussed and ana-
lysed on its own.

In general, it can, however, as has been pointed out already, be emphasized
that differences in personality structure and development have been demon-
s m;;r;f«iaalr, the dissimilarities show an, on the whole convincing,

trate
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association with environmental differences, although these are not those of

early childhood - alorvle,”bﬁ»t also those of the whole course of the twins’ later
lives, as well as of their subsequent psychological environment.

At the same time, despite markedly different upbringings and later lives,
outstanding similarities in the twins’ personality appearance and development
have been shown. These similarities must be related to the genotypical
identity of the twins, and must be taken as an expression of the importance
of genetic factors for the normal development of personality.

As appears in the section: The twin relationship in the case histories, the
intra-pair personality differences and similarities have been elucidated espe-
cially.

It has already been mentioned that only one pair of twins had had close
contact with each other during childhood. As adults, it goes for all pairs that
their contact had, on the whole, been very slight. A few only, chiefly pairs I,
VII, X and XII had directly endeavoured to keep in some sort of touch,
but even so, this was less than is usual among brothers and sisters ordinarily.
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Other twins, 111, VI, IX and XI, had, from the moment they had got know-
ledge of each other’s existence, been more or less openly ambivalent, or at
times directly hostile towards each other.

Special interest attaches itself to twins I, II, V, V11, VIII and X, who were
not brought to each other’s notice until they were grown up, the first three
particularly, who were 22, 35 and 40 years old, respectively, before chance
mistakes of their identities brought them together, in the first two cases, im-
mediately prior to our investigation.

While monozygotic twins brought up together must be presumed, gradually,
to experience a mutual identification process and adjustment, usually leading
to a harmonious, mutual balance, the case, psychologically, is undoubtedly
very different for adults suddenly confronted with a “double” and hence a
“mirror reflection” of their own personalities, an experience that most people
are spared.

The case histories show that this kind of “self-confrontation” can be a con-
siderable psychic strain which has produced varying consequences in the dif-
ferent pairs. In three of the above cases, pairs II, V and VIII, the interaction
resulted in a complete break, chiefly because each found certain outstanding
personality traits in the twin partner difficult or impossible to accept. As is
related in the case histories, these personality traits were more or less pre-
dominant in both twins. It can hardly be an entire chance that these twins
were, on the whole, relatively disharmonious personalities, nor that twins I,
VII and X who developed a real sympathy for each other with a feeling of
affinity, were far more harmonious in their personality.

PSYCHIATRIC DISORDERS

None of the twins showed any symptoms of severe psychiatric disorders
during childhood, but a few of the probands developed slight neurotic or
psychosomatic symptoms and reactions.

In pairs I, II, V and VII, there was a history of discordance for enuresis
which under the circumstances may be considered a presumably psycho-
genic reaction to various psychological environmental conditions. Shields
(1962) had seven concordant and only one discordant pair in his material.
Hallgren (1960), in a large twin material, found a higher frequency of
enuresis among twins than among non-twins, but no certain difference between
mono- and dizygotic twins.

In pairs VI and XI, one_twin had shown marked neurotic_symptoms as a
child, of anxious and depressive nature, and, presumabiy, a reaction to unfor-
tunate and, undoubtedly, psychotraumatic environmental conditions (cf. case
histories). Both probands had slight neurotic symptoms after they had grown
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up, but in neither case, to such an extent as to classify them, at the time
of the investigation, as presenting a psychiatric disorder.

In four cases, pairs I, II, III and VIII, both twins, despite marked psy-
chological differences in environmental conditions, had had very uniform
neurotic symptoms in childhood. In pair I, these were severe attacks of anxiety,
nightmares, restlessness and nail-biting; in pair VIII, anxiety, fear of the
dark or nightmares, and in pairs II and III, neurotic symptoms and disturb-
ances of behaviour of a less characteristic kind.

In pairs II, IV and V, there were some slight differences during puberty,
but also some possible points of similarity with regard to behavioural disturb-
ances or tendencies towards them.

As has already been stated, one or both twins in the following pairs IV,
V, VI and VIII were classified at the time of the investigation as presenting
a psychiatric disorder.

Both twins, pair IV, were denoted as neurotics with marked psychosomatic,
hysterical-anxiety and periodic, depressive symptoms. They presented marked
similarities in personality, both appeared immature, emotionally labile and
had a modest intellectual equipment, while differences in personality were
not very noticeable.

The twins were illegitimate. Even before their separation at the age of 12
months, there seems to have been certain environmental differences, at any
rate with regard to their possibilities for emotional attachment to their mother.
They were then separated and placed in different homes with some, though
not very marked, psychological and social differences, where they remained
until their reunion at the age of seven.

Their mother had married, and, when they were taken to live with her,
their stepfather and younger half sibs, both twins felt themselves emotionally
frustrated by their mother and usurped by their half sibs. Their relations to
their mother, however, were different in nature, or at least, so they were
experienced by the twins (cf. the case history).

After a renewed separation at the age of 14, neither was particularly
closely attached to any other person, and adolescence seems to have intro-
duced in both a decisive, psychological phase. Both began to manifest neurotic
symptoms in connection with the approach of puberty and the establishment
of sexual relationships. Both married relatively young, and the neurotic
symptoms were accentuated during a life of unwanted pregnancies in poor
dwellings with social, financial and matrimonial problems. Both were frigid
with a great fear of pregnancy, both developed a number of somatic symp-
toms, primarily gynaecological, as well as the neurotic symptoms already
described. Both were sterilized, with a 10 years interval.

Both have been hospitalized numbers of times, one, exclusively in somatic

g
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departments despite her, at times, obvious need of psychiatric guidance of
which she refused to avail herself. The other was also admitted to somatic
departments to begin with, but later she was, on several occasions, in psy-
chiatric departments where she was treated with, among other things, anti-
depressives. As discussed in the case history, the diagnosis: endogenous de-
pression, was considered, but, in the writer’s opinion, the grounds, neither
for her disorder, nor for that of her twin sister, were insufficient to sub-
stantiate the diagnosis of a manic-depressive psychosis, even though an en-
dogenous component cannot be excluded. The depressive symptoms are, how-
ever, especially when compared with the twin sister’s case history, most prob-
ably psychogenic reactions in an undifferentiated and primitive personality.

The case histories of these twins present a striking parallel with outstanding
symptomatological similarities. As appears in the case histories a cross-section
at different periods in their lives shows some, especially psychiatric, differ-
ences, but these seem to be accounted for by a certain time shift, while, when
considered longitudinally, the development and the course of their cases
show extreme similarities, and the significance of the temporary differences is
hereby greatly diminished.

In the case of this pair of twins, it must be pointed out that it was regis-
tered and included in this material by the investigator at a time when there
was reason to presume considerable psychiatric deviation between them. It
may also be argued that they were only separated during their very earliest
childhood and that the environmental differences cannot be said to have been
very great. But differences there were, especially with regard to the mother,
although these can hardly be said to have had any decisive significance for the
course and symptomatology of the psychiatric disorder. The very close re-
semblance between the case histories makes it natural to assume that the
appearance of the phenotypical similarities are largely determined by their
genotypical identity.

The twins, pair V, both displayed marked characterological deviations.

They were illegitimate, separated on adoption, at least before the age of
9 months, and were not reunited until they were 40 years old.

One twin grew up in a large city, was brought up very strictly by a
domineering, adoptive father, lost his adoptive mother at an early age, got
a new one, who did not like him, and who favoured her own children. He
developed marked neurotic symptoms early in childhood. He received a good
education, followed by a technical training, but had the greatest difficulty
in settling down in this occupation, tried various other fields, had several
positions of brief duration and led an altogether erratic and unstable ex-
istence.

The other twin was brought up in the country as an only child, exceedingly
over-protected by his neurotic, adoptive mother, and without forming any
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contact with his comparatively elderly, weak and passive, adoptive father.
His childhood life was free, discipline was lax, and he early displayed
various slight behavioural disturbances. He got a poor education, could not
adjust himself to the trades he was put on, and never got a proper training.
He was in conflict with the law at an early age, and was sentenced to prison,
after which he was in and out of various jobs, moving around a good deal,
and working, mostly, as a salesman in various lines of business.

In spite of the differences of early upbringing and education, there were,
as appears in the detailed case histories, many parallels and similarities in
the development of the twins’ personalities, and in the course of their lives.
The temperaments of both must be termed unstable and vacillating, each
had more than ordinary difficulty in adjusting himself to the ordinary
social norms of occupation and marriage, each held many brief positions,
each married several times.

The former twin had sought psychiatric guidance on several occasions, and
was classified as neurotic. The other had shown asocial activity, had been to
prison, convicted several times, and had been involved in shady business
transactions.

The differences in the personalities of the twins mainly concern their ‘
relatlons' to, and interactions with, other people The personahty of the former
seems to have been inhibited and restricted in its development, which has
perhaps been most unpleasant for himself, but also very unpleasant for his
wives and children, his colleagues and others in his immediate surroundings.
The uninhibited, unrestrained development of the personality of the latter
has been of greater inconvenience to the community and to those to whom
he was closely related, although he does seem, at least to a certain degree,
to have suffered from his deviation in character himself. The differences in
personalxty must be said to have an immediate and convincing connection

thh the psychologlcal differences of their childhood gnvxronments

No matter whether the former twin is to be termed “character-neurotic”
and the latter a “psychopathically stamped character”, or whether they
are both to be termed, as the writer is inclined to do, psychopaths, the simila-
rity in the development and the structure of their personalities is remarkable.

They both lack the check and the control of fundamental, uniform impulses
and urges of a similar nature. The significance that can be attached to the
different psychological factors in their childhood environments is quite pre-
dominantly pathoplastic, although from a sociological aspect, this must be
said to be highly significant.

It is reasonable to assume a massive, genetic predisposition for a dis-
harmonious development of personality, and this assumption seems to find
some support in the anamnestic information of their family history (cf. be-
low).
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In retrospect, it might be pointed out that neither childhood home was
particularly suited to counteract the development of personalities such as
here described, but on the other hand, the probability of the production of
an “optimal” interplay of genotype and environment must, in practice, be
taken to be small. There is reason to suppose that, under ordinary, environ-
mental conditions, a disharmonious character would have developed under
all circumstances, with a phenotypical variation within a pattern fairly
corresponding to the two case histories described here.

Pair VI. The twins are of particular interest. One had a severe neurosis,
with asthenic, hypochondriacal and psychosomatic symptoms, while the
other only showed slightly neurotic, especially obsessional traits, and weak
psychosomatic symptoms in an otherwise normal personality structure.

The former had repeatedly been hospitalized, but she had never had psy-
chiatric treatment, although the need for it had, undoubtedly, been there.
Somatically, as has already been told, the twins were greatly dissimilar; the
former was almost on the thin side, while the other was extremely stout ;
both had suffered from migraine since they were children, and the disease
had followed a practically identical course.

The twins were the youngest of six. The home had been given up when
the father, owing to his disharmonious marriage, had deserted it, and the
twins, like their elder sibs, were placed in foster homes and so separated.
Geographically, the separation was a small one, since they grew up in the
same town and attended the same school, but the differences between their
environments were otherwise considerable.

One was placed with a cousin of the mother and grew up together with
a foster brother, and was strongly attached to her neurotic foster mother.
The other was brought up as an only child. Socially, the difference between
the two homes was not remarkable, but there were considerable psychological
differences, particularly of a religious nature. Both were strongly attached to
their respective foster mothers, whose personalities, however, were widely
different.

Until they were about 30 years old, their outer circumstances were fairly
similar, but then the latter twin married a farmer, got five children, and
entered an environment that differed quite considerably from that of her
twin sister, who remained unmarried, and, practically speaking, mixed with
no one but her adoptive mother.

The chief differences in the personality development of these twins and
in the course of their lives, can be accounted for by sex and marriage, al-
though certain personality differences have, presumably, always been present,
evincing a clear association with early environmental differences, particularly
in respect of the mother figures and the psychological atmosphere of each
home.
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Pair VIII. Both twins have been classified as neurotics, with psychosomatic,
markedly hypochondriacal, and periodic, depressive symptoms.

One had been hospitalized numerous times and had also sought psychi-
atric assistance. The other had, likewise, frequently been in hospital and had
occasionally consulted a neuro-psychiatrist in private practice.

The twins were illegitimate. One had been brought up by the paternal
grand-parents, as what was tantamount to an only child, and was deeply
attached to her paternal family. The other had been placed with strangers
and had also grown up as an only child.

Socially and psychologically, there were significant differences between the
two homes, and with these, dissimilarities in the personality development of
the twins are clearly associated.

In the course of these twins’ lives, there were outstanding differences,
mainly in respect of sex and matrimony. One, after her engagement had
been broken off, remained single until she was 47, when she married a
widower with grown up children; the other married at 22, got two children
and was widowed at an early age.

In spite of the differences in personality development described in the case
histories, just as striking similarities were found in the symptoms and the
course of their psychiatric disorders. A hereditary predisposition must be
presumed to have entered in here.

It is natural to expect that the information concerning psychiatric dis-
orders of the biological family, in parents, sibs or more distant relatives,
would support an association between the points of similarity in the psychiatric
disorders in the twins and their genotypical identity.

An investigation of twins separated in childhood carries the disadvantage
of the probands often having been brought up without contact with, or
knowledge of, their biological family.

An endeavour has been made, as has already been pointed out, to counter-
act this disadvantage by systematically collecting information from every other
available source. Although much, genetically undoubtedly relevant, material,
has been brought to light, there yet remain some twin pairs about whom
the information obtained is incomplete, and for whom it cannot be precluded
with sufficient certainty that close relatives have displayed severe psychiatric
disorders or mental deviations. This may especially be true of the above four
pairs about whom only fairly certain information of one of the natural parents
and their relatives is available.

In the case of pair IV, the information about the father and his family
is unsatisfactorily meagre; the twins’ mother has stated that he was pre-
sumably characterologically deviating, vacillating and unreliable, a character-
istic that, at any rate, is not gainsaid by the fact that he entirely evaded every
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legal and moral obligation towards them. Very little is known of the paternal
family, and severe deviations of character can in no way be precluded.

What can be ascertained about the mother gives no reason for assuming
that she had any psychiatric disorders, or marked personality deviation,
especially is there no immediate resemblance to the case histories of the twins.
In the mother’s numerous sibs and more distant relatives, various difficulties
of social adjustment were met with, but there was nothing to justify the
assumption of a predisposition for psychiatric disorders.

Information of the relatives of pair V is likewise scanty. The father, who
came from a family boasting many highly intelligent and socially successful
members, had, from what could be ascertained from the twins, a deviating
temperament, very like their own, neurotic, or psychopathic, personalities.
There is no direct information of the mother; the mental deviations and social
maladjustments of the maternal half sibs can, as is pointed out in the case
histories, probably not be considered relevant.

All that is known of the father of pair VI is that, in consequence of his
disharmonious marriage, he left home and children. The mother’s tempera-
ment may also have been remarkable, but a predisposition of psychic diseases,
apart from the predisposition to migraine, has not been made probable.

The father of pair VIII does not seem to have been in any way psy-
chopathological, but in the twins’ family, both maternal and paternal, psy-
chosomatic manifestations of various sorts were quite frequent. These took
the form of obesity, gastro-intestinal, cardio-vascular, and, presumably, en-
docrine disturbances. The mother and a maternal aunt had, like one of the
twins themselves, been suspected of having Graves’ disease, but, as is discussed
in the epicrisis, it is doubtful whether this diagnosis can be substantiated
in the twins. The resemblances between the illnesses of the twins and of their
mother are, however, so marked that they must be taken to be an expres-
sion of a hereditary predisposition.

Information of the family history of these four pairs though meagre shows,
nevertheless, that some confirmation of a so-called family predisposition for
psychiatric disorders can be obtained. The closer association between such a
predisposition and the points of similarity in the psychiatric disorders of
each pair of twins cannot be said to be either exhaustively, or even fairly
satisfactorily, elucidated by so casual an inspection. Nor was this to be ex-
pected, if for no other reason, then because we have here a complicated in-
terplay of heredity and environment, while our knowledge of hereditary con-
ditions, espemally their mode of 1nher1tance is as yet but scant.

The difficulties in assessing the significance of a family history comes out
even more clearly when one considers some of the pairs, with a considerable
family history of psychiatric disorders, that on the diagnostic classification
have, nevertheless, been termed “normal”.
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Pair I had a heterogenous, psychiatric family background. There is no
doubt of the father’s deviating personality; he committed minor offences
during periodic bouts of drunkenness, and seems to have been a dipsomaniac.
Some slight criminality among the paternal sibs and more distant relatives has
been registered, but the information is insufficient to permit any psychiatric
classifications.

Little is known of the twins’ mother. She seems to have been neurotic,
but there is nothing to suggest that she ever suffered from a psychiatric
disorder and certainly not a psychotic. In her immediate family, however,
both on the paternal and the maternal sides, there are detailed histories
of many severe psychiatric disorders of different kinds, including manic-de-
pressive psychosis, schizophrenia, mental deficiency and other mental ab-
normalities.

At the time of the investigation, these twins were 22-24 years old, and
had, thus, as yet experienced very little of the manifestation periods of the
psychiatric disorders in question. Although both their adoptive fathers had
been heavy drinkers, they did not even display a tendency towards alcoholism.
The clinical evaluation puts them as normal or somewhat deviating per-
sonalities, but within the bounds of normal variation.

The parents of pair II must both be termed asocial and psychopathic.
The father seems to have been a vacillating character, and had been con-
victed for various minor offences. The mother, who later became a prostitute,
had numerous convictions and suffered from alcohol and medicine abuse.
There was much social maladjustment and criminality in her family.

There were no socio-psychological deviations of this kind in the twins, al-
though one of them, who had been brought up as an “institution child”,
may perhaps have been on the verge of them.

There can be no doubt that for these two pairs, the early environment
counteracted possible tendencies towards social unhinging, and that they
would have been much worse off if they had been brought up with their
natural families.

An undoubted predisposition for manic-depressive psychosis existed in the
family of pair III. The father had had repeated depressions and committed
suicide, and there were several cases of psychiatric disorders of a depressive
nature in his family, other members of which, including the twins’ sibs, had
depressive personalities.

Up to the time when they were investigated, at the age of 37-38, neither
twin had shown any definite signs of manic-depressive disorders.

Other mentally unconspicuous pairs, too, had more or less marked psy-
chiatric disorders or abnormalities in their families.

In obtaining the family history, a registration of deviations from the normal
has not been the sole object of the investigation, but an attempt has also
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been made to produce as clear a picture as possible of the personalities of
the sibs and other relatives and of their socio-psychological conditions. A
statistical evaluation of these data has not been considered as the material
is so small, but a comparison in every case between the twins and their sibs
is instructive, as it illustrates the often considerable phenotypical variation
that can exist among siblings.

Correspondingly, a cross comparison, for instance, between pairs of ap-
proximately the same age, as pairs II and III, or pairs X and XI, shows
just how much chance selected, unrelated persons can vary phenotypically.

Phenotypical variation between unrelated persons is conditioned partly by
their variation in genotype and partly by the interplay of the genotype and
the particular environments. The special constellation of genes, which the
individual genotype represents, varies considerably from individual to in-
dividual, and this is also true of relatives, as sibs, for instance, on an average,
have only half their genes in common.

The results of the present investigation confirm that persons equipped with
identical genes, i. e. monozygotic twins, present a certain phenotypical vari-
ation. How great this intra-pair variation can become, hardly depends upon
environment alone, but also to some extent upon the particular genotype. 1n
some cases, pair VI, for instance, one gets the impression that there may be
many possible variations of the phenotype; in other cases, such as pair V,
it seems as if the influence of environment is somewhat limited. Phenotypical
similarities between monozygotic twins can thus be entirely, or quite pre-
dominantly, genetically conditioned by the particular combination of genes
that characterize the common genotype.

Similarities in psychiatric disorders need not necessarily find expression in
a familial occurrence of psychiatric disorders, and especially, it must not be
expected that corresponding similarities are to be found among sibs. In family
studies the methods of investigation must be relatively rough, which makes
it especially difficult to define the limits of such diagnoses as neuroses or
personality deviations lying beyond the limits of normal variation, since the
available information is frequently either uncertain or too meagre. In some
cases, relatively severe psychiatric disorders may appear in near relatives,
and sometimes the points of resemblance in the family histories are so marked
that one is left with the impression that this must be due to a dominant
gene transmission; in other cases, no familial occurrence can be disclosed.

A far-reaching concordance in monozygotic twins, associated with a con-
siderable phenotypical variation, or a modest appearance of corresponding
similarities, among sibs or other relatives, accords with the assumption that
the quality, or the disease in question is primarily conditioned by a number
of genes in co-operation. Normal, biological and psychical, characteristics, that
vary quantitatively, such as height and intelligence, must be supposed to be
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polygenetically determined, and it is natural to assume that the normal de-
velopment of personality and the appearance of certain psychiatric disorders,
especially neuroses and anomalies of character, which can be considered as
extreme, quantitative deviations from the limits of normal variation, must also
be conditioned by a multitude of factors.

The twin method can illustrate the phenotypical variations; a direct study
of heredity, especially the mode of inheritance, must rely on other statistical-
genetic methods of investigation.

The present material concerning hereditary predisposition for psychiatric
disorders has been produced by means of a relatively intense clinical in-
vestigation and the results serve, first and foremost, to emphasize the fact
that in psychiatry, the interplay of heredity and environment is comphcated
and difficult to assess. -

The conclusions that one may be so bold as to draw both in general and
in each particular case, are very different from the frequently hard and fast
conclusions drawn from corresponding anamnestic information in clinical
diagnostics. This applies particularly to genetic counselling, and to the ad-
ministration of practical provisions based upon current legislation concerning
abortion, sterilization, adoption, marriage guidance and family planning.
In such socio-psychiatric problems, a genetic approach or point of view is
often important and a decision taken is sometimes irrevocable, but the in-
formation on which these decisions are based is, at times, exaggerated in
importance, and at other times under-estimated, or even ignored. Our know-
ledge of the genetic aspects of psychiatric-psychological problems must be
said, as yet, to be so incomplete that the greatest caution should be exercised
when making eugenic or other decisions in this field.

The present investigation has cast some light on the fate of a number of
children who have been brought up in foster homes, or who have been adopt-
ed, and this material can be used in discussions on the problems of heredity-
environment in connection with the above-mentioned counselling and guid-
ance, when practical measures are to be instituted. Follow-up investigations
are still called for, extensive as well as intensive, that a considerably more
comprehensive material may be procured. No matter how difficult in various
ways, such investigations may be, they ought to be carried out none the less,
so that the invaluable work of adoption institutions may come to rest upon
an empirical basis as firm as possible.

To sum up: our medical-psychiatric examination has shown that, with the
methods employed, it is possible to demonstrate definite differences and con-
vincing similarities between the twins, but the degree of difference and
similarity varies with the conditions under observation, and with each pair.

Phenotypical differences, no matter whether they are somatic, normo-
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psychological or psychiatric, have, in the majority of cases, an immediate
and convincing association with differences that, according to the collected
information, presumably existed in the twins’ environments, not only during
childhood but also in their later lives.

A satisfactory explanation of the similarities could usually be found in the
twins’ genotypical identity, for somatic, normo-psychological as well as psy-
chiatric qualities.

A rough division of differences and similarities into the “somatic” and the
“psychic” shows for both categories, a logical sequence between extreme
differences at one end of the scale, grading off, through varying degrees of
differences and similarities, to extreme similarities at the other end.

On the “somatic” plane, the clearest differences appeared as the result of
environmental influences of a gross, distinct or specific nature, such as in-
fections or injuries.

Correspondingly, outstanding points of similarity are found in electroen-
cephalographic, electrocardiographic and ophthalmological examinations, and
also in other somatic conditions that, biologically, come close to the criteria
established for the polysymptomatic similarity test.

Between these extremes, a series of conditions and disorders are found, all
showing varying grades of phenotypical dissimilarity or similarity, and expres-
sive of the interplay of genetic factors and environmental influences.

On the “psychic” plane, the differences between the twins are most marked
where the conditions or criteria under observation are entirely, or predomi-
nantly, sociological criteria, as, for instance, criminality or other asocial
behaviour and, in fact, they all appear within the field of the immediate
interplay of the individual and his environment.

Similarities are most striking in personality qualities associated with the
biological appearance of the individual, such as outward behaviour, motility
and associated personality traits.

As was the case for somatic conditions, corresponding variations of pheno-
typical differences and similarities of intellectual function, personality struc-
ture, and psychiatric symptoms and disorders are found.

A rough, total evaluation of the investigation material shows, that, somatic-
ally as well as psychically, the similarities between the twins are the more
predominant, perhaps just because they are more conspicuous.

Differences on the somatic plane hardly give rise to comment, and simila-
rities of this nature are also easier to accept. Psychological-psychiatric dif-
ferences and similarities between the twins lend themselves far more readily
for discussion, especially it might be argued, that the latter are naturally due
to certain social and psychological similarities of the twins’ early environments,

corresponding to the general statement, that most homes are probably rather
143 M 2
alike”.
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The relation between phenotypical differences and similarities and child-
hood differences and similarities, in so far as an association has seemed
immediate, has been pointed out. In the following chapter, a closer analysis
of the differences and the similarities between the early environments of the
twins, partly on the basis of the total material, and partly for each single
pair, will be made.



Chapter 10

ENVIRONMENTAL DIFFERENCES AND
SIMILARITIES

Before presenting the results of the investigations on the differences and
similarities between the childhood environments of the twins, and before
analysing them with the object of providing further evidence of the presum-
able influence of a number of social and psychological factors upon the intra-
pair differences, we must consider the circumstances and environmental con-
ditions of the twins from their birth and until their separation.

CIRCUMSTANCES BEFORE SEPARATION

We have already seen in Table I that most of the twins, nine pairs, were
separated during their first year; five, of perhaps six, pairs were separated
either at birth or within the first months.

Information concerning the circumstances of the twins from birth until
separation has mostly been procured from the insufficient data that the
twins themselves could give, although this has been confirmed and sup-
plemented, wherever possible, from other sources.

The birth

Direct and exact information of birth and early infancy was only avail-
able in a few cases. (Table 5).

It has already been mentioned that the order of birth is unknown for four
pairs, V, VI, VIII and XII. The exact birth weight is known for two pairs
only, T and II, these two pairs having been born at a university clinic.
In both cases the difference in birth weight is considerable, and this differ-
ence in weight continued throughout the first months at any rate, but at
the time of our investigation, however, the difference was reversed.

Relatively great difference in birth weight was seen in other pairs also,
e. g. pair I'V.

One twin in each of pairs I, X and XI weighed under 2500 g. In pairs
IV and VI both twins weighed under 1500 g.
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TABLE 6
Circumstances Attending the Birth of the Twins
Twin Pairs Birth Weight Complications Breast Fed
I Palle............ 2600 g/47 cm normal (by forceps) +
Peter............ 2100 g/45 cm » +
II Olga............ 2700 g/47 cm » -
Ingrid........... 3000 g/51 cm -
IIT Maren.......... s » -
Jensine.......... ) +
IV Ingegerd........ ca.1375¢g +
Monika. ........ ca. 1125 g 2 months premature +
V Kaj............. o >
Robert.......... : normal ’
VI Martha......... » » >
Marie........... ’ ’
VII Kamma......... together ca. 2500 g » —
Ella............. Kamma > Ella -
VIII Signe........... 2 » 2
Hanne.......... ’ )
X Ka'r i'} """""" Karin > Kristine » -
Kristine......... -
X Petrine.......... ca. 2500 g » +
Dorthe.......... < 2500 g » , “Convulsions” +
XTI Astrid........... ca. 2500 g » -
Edith........... ca. 2250 g Asphyctic (half an hour) —
XII Viggo........... N ?
Olf............ ; normal. ‘

In seven of the eight cases where the birth order is known, the first born
twin was the heavier.

In nine pairs, pregnancy and birth are stated to have run a normal course,
although in one case, I, one of the twins was delivered by instruments.
In pair X, one of the twins was seized with “convulsions” immediately after
birth, in pair XI, one twin was asphyctic for a brief period, and, in both
of these cases, the twin in question is said to have been the weaker during
infancy. Pair IV was born two months prematurely and both twins showed
symptoms of low viability during the first months.

There may be some association between birth order or higher birth weight
and the later on ascertainable differences between the twins. This possibility
will be considered in connection with the analysis of intelligence scores in
the following chapter.
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Breast feeding

With respect to feeding the information is uncertain. In four pairs, II,
VII, IX and XI, neither twin was breast fed. In three pairs, I, IV and X,
the mother nursed both twins for some months; beyond this, nothing is
known of how these twins were fed.

There was, in one case only, pair 111, a clear difference in feeding: After
the separation at six weeks, one twin was breast fed by a neighbour, while
the other seems to have been bottle fed from the start. The significance
of this difference in feeding with respect to the development of the somewhat
considerable differences in personality that characterize this particular pair
is, however, not immediately clear.

With regard to the other eleven pairs, it is, at any rate, safe to state that
their phenotypical differences are not attributable to known differences in
breast feeding.

Early psychological circumstances

As is to be expected of a retrospective study made without the help of
special deep-probing psychological methods, the information of the psychologi-
cal circumstances of infancy, and of those prior to the separation especially,
is sparse and uncertain.

This may give rise to all sorts of surmises on the significance of early
environment. '

It is natural to suppose that the twin partners experienced, from birth un-
til separation, environments that were probably fairly alike, and also that
they may have been exposed to certain psychological influences of significance.
On this assumption, the hypothesis is possible that points of marked similari-
ty appearing later, particularly with regard to personality structure and the
development of psychiatric disorders, are entirely, or predominately, an out-
come of the common, harsh, environmental influences associated, for instance,
with their having both been put into an institution or with their having
both suffered a prolonged period of “maternal deprivation” before separation.

Freud drew attention to the possible significance of early emotional experi-
ences for the development of personality traits or mental abnormalities in
adult life, and psychoanalysis has produced a special method of investigation
that, among other things, aims at analysing and interpreting phenomena
occuring during the early phases of the interplay of mother and child.
Bowlby (1952), who was the first to make a thorough survey of most of the
current literature on “early maternal deprivation”, came to the conclusion
that a prolonged separation of mother and child during the first three years
has a permanent and characteristic effect on the development of personality
structure, which, among other things, finds clinical expression in the child’s
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becoming so emotionally withdrawn and isolated that throughout childhood,
as well as later in life, the normal emotional relations and attachments to
other individuals cannot be established. Furthermore, he suggested that a
special association may exist between prolonged “deprivation” during early
life and the development of an “affectionless, psychophatic character”.

These hypotheses of Bowlby, even though later studies by Bowlby et al.
(1956) have caused them to be considerably modified, have often been ac-
cepted uncritically or, if questioned, then only on a purely theoretical basis.
In a survey of the long series of investigations, “Public Health Paper” 14,
1962, published by WHO, it is emphasized that the concept of “‘maternal
deprivation” embraces a whole set of problems which do not easily lend
themselves to research, and, further, it is clearly pointed out that the in-
vestigations in this field have not produced results justifying definite conclu-
sions or even broad generalizations.

That a mother—and a father too for that matter—is not only desirable,
but is also most beneficial for the child is probably beyond all scientific
debate, but that any prolonged separation of mother and child must neces-
sarily entail serious emotional deprivation; that all children who are exposed
to severe emotional deprivation, or who are placed in institutions at an early
age, should develop a personality structure as described above; that such
children alone who have been exposed to such influences should develop
these characteristics, and that a biological mother is invariably to be preferred
to any other person or institution, is clearly refuted by numbers of direct
investigations of these problems; even in the present numerically so slight,
material, there are examples to show that the matter is not that simple.

A complete survey of the literature of “early maternal deprivation” and
an exhaustive discussion of the many hypotheses made on this basis is not call-
ed for here. It would, however, be natural to discuss, on the basis of the present
material, what might be gained by attaching significance to conditions over
which the amnesia of infancy has cast a protective veil, and, especially, what
theoretical consequences such deliberations would have on the problems posed
in our investigation.

If the emphasis is solely to be laid on the very earliest phases of life, and,
especially, on the time preceding the separation, very considerable points of
environmental similarity may be presumed, but, in the first place, one is then
confronted with the fact that the time of separation varied from pair to pair.
While, in some cases, the common environment continued for a few years, in
the majority of cases it lasted only for one year or less, and, in those cases,
where separation occurred after a few weeks, not to mention the pair of
twins separated after one day, a discussion of the significance of such en-
vironmental differences and similarities before separation becomes rather
absurd.
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Nor must it be forgotten that if a relation between the phenotypical
similarity at the time of the investigation and certain purely hypothetical
similarities in earliest life are to exist, it would also be logical to assume that
a corresponding association is to be found with regard to differences. To as-
sume, beforehand, that a common environment is first and foremost identical
with very similar conditions of environment is a statement which is hardly
probable and which rests largely upon our slender knowledge of the early
psychological conditions.

In spite of all, it is most probable that even had the twins remained toge-
ther, there would still have been certain differences in their psychological
environments, although it is difficult to say what significance these dif-
ferences might have had.

In the case of some of the pairs, especially of those twins who were
separated rather late, there are, in fact, certain grounds for presuming that

’ even before the twins were

the environmental conditions were not “similar’
separated. The twins’ relation to their mother and other persons in their sur-
roundings, were different; this is true of pairs VI, X and XII, in whom some
differentiation of personality and distribution of roles between the partners
seem to have begun before the separation.

Twins, pair IV, were separated when they were one year old, but before
then, they had been placed in a children’s home together with their mother;
only one of them was, for the most part, looked after by the mother, while
the other was looked after by a friend, also employed at the home, with the
result that this twin was later placed with the friend’s parents. It is natural
to connect these early conditions with the twins’ later relations to their
mother, partly during their subsequent childhood together, partly after they
had grown up and right up to the time of our investigation. Even though
neither of the twins came to feel that she was accepted by the mother, and
the attitude of both towards her was ambivalent in consequence, the mother
seems, nevertheless, to have been experienced differently by each. It is not,
however, clear how the differences and similarities in this respect have had
any bearing on the development of their later psychiatric disorders.

Three pairs (V, I and II) had been under institutional care of varying
duration before the separation; Pair V had been placed in a children’s home,
exactly for how long is not known, but it was at any rate for less than nine
months, possibly only for a few months or even less; the twins, pair I, were
with their mother at the clinic where they were born and were then moved to
a children’s home and stayed there until they were 10 months old. No further
information is available about their environmental conditions during this
period, nor can the possibility of their having attached themselves emotionally
to different members of the staff be precluded. From the time of their sepa-
ration, and at any rate until the time when they were placed in their
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respective adoptive homes, 4-5 months later, their external environments were
certainly very different, one having remained at the home, and the other hav-
ing been hospitalized for various somatic disorders. Similarly the twins, pair
I1, remained with their mother at the clinic where they were born until they
were separated when two months old. Neither for these twins is any informa-
tion available of environmental differences, but, on the other hand, in the
period preceding their removal to their foster homes there were marked dif-
ferences; one went to his foster parents straight away, while the other stayed
at the clinic until she was about six months old.

In none of these cases can it be said to be immediately apparant how the
differences or similarities here described have had significant influence on
the differences and similarities in personality or psychiatric disorder, although
they can not of course be precluded in theory.

If any importance is to be attached to such early “primary” differences,
it must be fully realized that the significance to be attributed to the dif-
ferences appearing in the psychological environments later must be either re-
duced to the rank of secondary factors or be cancelled altogether. As has
already been emphasized in the preceding chapter, it has been possible to
point out an immediate, and in the majority of cases a convincing, association
between phenotypical differences and differences in the childhood environ-
ments of the twins after separation, and it is, therefore, not easy to see the
advantage, from the point of view of research, of adhering fanatically to the
theoretical possibility, that these differences must have started at birth or
immediately after.

To summarize, it can be stated that the available information on the en-
vironmental circumstances of the twins before their separation is sparse and
uncertain, especially with regard to its psychological aspect. Even though it
can be presumed that the environment has in many ways been for the most
part alike, it can not be precluded that differences relevant to the later de-
velopment of the personality have been present, in some cases at any rate.
In the material as a whole there seems, first and foremost, to have been
marked differences in birth weight and immediate viability. In association
with such primary differences, a different development of personality in the
way of intelligence and personality structure might find expression and, as
will be discussed later, the possibly significance of some of these differences
will be analysed, particularly in relation to the analysis of the results of the
intelligence testing.

SOCIAL, PSYCHOLOGICAL AND INTER-PERSONAL CONDITIONS
DURING UPBRINGING

Before analysing the differences and the similarities between the childhood
environments of the twins, two circumstances that may possibly have pro-
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moted similarities and also to a certain extent dissimilarities must be dis-
cussed.

In the first place, it is of interest to ascertain when the twins became aware
of their position as foster or adoptive children, and what significance this
fact may have had on their psychological development.

Secondly, and this to some extent overlaps the foregoing, the question of
when the twins became aware of each other’s existence must be considered
together with the depth of their subsequent mutual contact.

In the three cases in which the probands grew up in their own homes to-
gether with brothers and sisters and one of their parents, the twins had “al-
ways” known who their parents were. Of the 15 who were brought up as foster
children by strangers or relatives and of the six who were adopted, the ma-
jority were told the facts of their natural families at about the time when
they started going to school i.e. at 6-7 years. In four cases they were told
much later, two pairs for instance, VII and X, were not told until they
were 12-13 and pair V not until they were 16-17 years old, and finally,
to pair I the fact was not divulged until their chance meeting when they
were 22 years old.

The emotional reactions occasioned by this information varied very much
from pair to pair and between the twins as has been described in the case
histories of pairs I, 1I, III, V, VII, X and XI. In some cases, notably pairs
I, II, 1II and VII, each proband felt himself emotionally strongly attached
to his childhood home and the persons there, and in these and in some
other cases also, the probands more or less clearly expressed their dissatisfac-
tion and disapprobation of their biological parents and other relatives.

Even though the majority of the probands thus grew up as foster or
adoptive children their placing as such was very different from pair to pair
and from twin to twin, and it is true of them all that during the develop-
ment of their personality, in their early childhood and in some cases until
they were grown up, they experienced their foster and adoptive parents and
their eventual step-sibs as their natural family and their real homes.

With regard to mutual contact during childhood, six pairs only can be said
to have grown up completely apart, I, II, V, VII, VIII and X.

The twins, pair I, were unaware that they were twins, until they were con-
fronted with each other when they were 22 years old. One of the twins in
pair II had known for some years that she had a twin sister somewhere or
other, while her twin did not know this, until their meeting at the age of
35. In pair V, both twins, as far as can be ascertained, had known of the
existence of a twin-brother from adolescence, but for some reason or other,
they did not meet until they were 40 years old. The twins in pair VII had a
chance meeting when they were 12, but did not form a closer relationship until
they were grown up. In pair VIII, the twins knew about each other when
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they were 12, carried on a desultory correspondence and met for the first
time when they were 20. Finally, the twins, pair X, had got to know that
they were twins when they were 12, but they did not see each other until
they were 16.

Special interest is attached to the four pairs, I, II, V and VII, who met
by chance because the twins were mistaken for each other, particularly, the
twins, pair I, who were examined in direct connection with their reunion.

Three pairs, I, VII and X, had after the reunion as adults, continued to
keep in rather close touch with each other, the twins, pair II, broke off all
relationship with each other after a short time, and the twins, pair V and
VIII, had, at the time of our investigation, had nothing to do with each
other for several years.

The remaining twins, pairs 111, IV, VI, IX, XI, and XII, had all had
some contact with each other during childhood. It was a close relationship
for one pair only, pair IV, during the last part of their childhood, but they
lost sight of each other when they grew up; the contact between the other
five pairs was very slight, mainly because the various respective foster and
adoptive parents discouraged it; the twins, pairs XI and XII, alone can be
said to have kept in touch with each other as adults.

In conclusion, the mutual contact between the twins must on the whole be
said to have been slight. Half their number had no contact during child-
hood and only a few of them as adults; the remainder twins had had but
the slightest contact with each other during childhood and since.

In the case of the incompletely separated twins it can not be entirely
precluded that the contact between them may have contributed to the ap-
pearance of certain points of similarity between them, for instance in pairs
IV and VI who attended the same school. Apart from this, it is not reason-
able to presume that the slight contact between the twins can have been
important for the points of intra-pair similarity that have been found, rather
must it be supposed that in those cases where one twin grew up with relatives
and the other with strangers, especially as in cases X and XI, where a
considerable difference in social and psychological position has been present,
the twins’ knowledge of their rightful place in society created marked differ-
ences in environmental conditions.

With regard to the social, psychological and inter-personal conditions in
the early environment, let us take the differences and similarities of a general
cultural nature first.

As all the twins were brought up in Denmark, the geographical distance
between the childhood homes was on the whole small, and owing to the
relatively uniform social, educational and cultural structure of the country,
great diversities of environment are not to be expected.
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In three cases, the twins grew up in different counties which, especially
formerly, were said to be characterized by their own peculiar linguistic and
cultural traditions as well as mode of living and general attitude to life. To
this must be added the fact that these twins also grew up in different types of
homes: V: mid-Jutland village/Copenhagen, VIII: harbour town on Funen/
mid-Jutland village and X: West Jutland fishing hamlet (later East Jutlapd
harbour town)/mid-Zealand village. In two other cases, I and XI, both twins
grew up in Copenhagen but in different parts of the city.

In the remaining seven cases the twins grew up in the same county but at
varying distances from each other, in three cases they were living in
neighbouring parishes, in one case in the same small railway town.

Even though the investigation has produced certain dissimilarities and
similarities between the twins in the way of dialect, language and a certain
local colour, these circumstances can not be said to have been in any way
predominant.

The investigator is acquainted with two cases only of monozygotic twins
where one twin has grown up in Denmark and the other abroad.

One of these is mentioned by Newman ¢i al. (1937). They stated that while collecting
their material, they registered a male pair, one of whom had grown up in USA, while
the other lived in Denmark. This pair was excluded from their study, and I have not
succeeded in tracing the Danish partner.

In the other case I got into touch with one of the twins. This was one of the pairs stu-
died by Shields (1962), female twins (case Sf 19), one of whom had been brought up in
Denmark, the other in Chile. In spite of their entirely different upbringing circumstances,
cultural as well a religious, the twins showed only slight differences, but on the other
hand, many outstanding similarities in personality structure.

Differences of religion or religious denomination in childhood were found
in five cases. In pairs I, II and VIII one of the twins grew up in a
strongly religious atmosphere, in the first of these cases the family was Roman
Catholic (This religion has very few adherents in Denmark when compared
with the National Lutheran Church). The twin partners in these three in-
stances were brought up in homes that were virtually indifferent to religion.

The homes of both twins in pairs III and VI were strongly religious, but
they belonged to very different denominations.

In the case of pair I, the differences of religion seem to have had real
significance for certain differences in the personality development of each
twin, particularly in their attitudes to ethical, sexual and other problems, and
also, for pairs IIT and VI, religious differences in childhood environment
seem to have exerted some, partly indirect, influence.

Differences related to schooling and education were more marked. The
author has divided them into four rough groups: no certain differences (0),
slight differences (+), moderate differences (- -+), marked differences
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(+++). This classification has had the aim of excluding later differences
in education and training even though it is difficult in each individual case
to distinguish sharply.

In the first category are five pairs, III, IV, VI, XI and XIL The re-
maining seven pairs are distributed as follows: group A (+): two pairs, VII
and IX, group B (+ +): two pairs, IT and VIII and group C (4 + +): three
pairs, I, V and X.

As has been mentioned already, a certain association between dissimilari-
ties in intellectual appearance and differences in schooling was found at the
ordinary, clinical evaluation in the first mentioned three pairs only. A more
searching analysis of these conditions will be made in connection with the
analysis of the intelligence test scores in the following chapter.

The most important circumstances concerning the external structure of the
environments appear in the following summary which shows the twins’
homes, foster, adoptive or natural, the parent figures (F and M), the ages
of these at the time when the twins were placed with them, their eventual
relationship to the twins, the occupational and, to a certain extent, socio-
economic class of the home, and finally the outer inter-personal environmental
constellations, particularly the place of the twin in the family group.

I
Palle: Adoptive child. F.: bricklayer’s labourer, 27 years. M: 27 years. Only
child.
Peter: Adoptive child. F: newspaper seller, 27 years. M: 27 years. 3 year
younger step-sister, 12 year younger step-brother.

II
Olga: Foster child. F: rag and waste dealer. 22 years. M: 24 years. 3 year
younger step-sister, 5 year younger step brother, 6 year younger step-
sister (From the age of 7 in a children’s home and under supervision
care till 18 years old).
Ingrid: Foster child. F: farmer. 45 years. M: 43 years. Only child.

III
Maren: Foster child. F: farmer. 47 years. M: paternal aunt, 45 years. 6
step-sisters and 9 step-brothers (first cousins), 9-33 years older.
Jensine: Foster child. F: farmer. 46 years. M: paternal aunt, 40 years. 2 step-
sisters and 3 step-brothers (first cousins), 11-18 years older.

v
Ingegerd: Complicated foster childhood: 1) some months with maternal
uncle, labourer, 20 years. 2 elder step-sisters (first cousins). 2) some
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months with married labourer, many elder step-sibs. 3) F: maternal
grandmother’s half brother, small-holder, 42 years. M: 41 years. 1
year older and 1 year younger step-sisters.

Monika: Complicated foster childhood: 1) some months with maternal uncle
as above. 2) F: tailor, 44 years. M: 40 years. 12 year older step-
brother and 9 year older step-sister.

From their 7th to 14th years the twins lived with their mother, 26 years. F: carpenter,
27 years. 5 year younger half sister, 7 year younger half-brother, 15 year younger half-
sister.

v
Kaj: Adoptive child. F: groom, 50 years. M: 32 years. Only child.
Robert: Adoptive child. F: naval petty officer, 35 years. M: 34 years. 8 year
younger step-sister, 10 year younger step-brother, 11 year younger step-
brother.

VI
Martha: Foster child. F: mill-stone grinder, 31 years. M: 31 years. Only child.
Marie: Foster child. F: day-labourer, 28 years. M: maternal cousin, 26 years
2 year younger step-brother (second cousin).

VII
Kamma: Foster child. F: game keeper, 34 years. M: 32 years. 4 year older
step-brother.
Ella: Natural father. Sawyer, 41 years (and his housekeeper). 6 year older
(natural) sister, 9 months younger step-sister.

VIII
Signe: Foster child. F: paternal grandfather, small-holder, 52 years. M: 48
years. 11 year older and 9 year older step-sisters (paternal aunts).

Hanne: Foster child. F: beer vendor and boardinghouse keeper, 31 years. M:
28 years. Only child.

IX

Karin: Foster child. 1) unknown foster home till aged 3. 2) F: small-holder,
50 years. M: 50 years. Only child.

Kristine: Foster child: 1) and 2) unknown foster homes till aged 4 years.
3) F: small-holder, 50 years. M: paternal grandmother, 44 years. 13
year older step-brother (paternal half-brother), 4 year older step-
brother. 4) from 10-14 years: F: Father’s half-brother, labourer, 23
years. M: 24 years. 5 younger step-sibs (cousins).
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X
Petrine: Adoptive child. F.: independent, well-to-do owner of fishing vessels,
34 years. M: 27 years. Only child.
Dorthe: The biological mother, widow of a butcher, 35 years. One half-brother
and 3 half-sisters, 17-13 years older.

XI
Astrid: The biological mother, widow of non-commissioned officer, 44 years.
4 full sister, 154 years older and 2 year younger full sister.
Edith: Adoptive child. F: bookbinder, 35 years. M : 38 years. Only child.

XII
Viggo: Foster child. F: farmer, 45 years. M: 38 years. 7 year older step-
sister (when 12 years old also 2 year older step-sister).
Oluf: Foster child. F: small-holder 60 years. M: 34 years. 23 year older step-
brother, 13 year older step-sister.

From this very rough survey, if from nothing else, it would be farfetched
to maintain that the external environmental constellations have presented
striking points of resemblance for all the pairs of twins.

The conditions that prevailed in the case of pair III might at first glance
seem very much alike but this is counteracted by the different phychological
circumstances characterizing the two homes; in this connection, it should not
be forgotten that these twins are among those classified as presenting the most
marked differences in personality development and structure.

The twins, pair IV, spent a good deal of their childhood together, but, as
has already been mentioned, considerable psychological dissimilarities have,
undoubtedly, been present, particularly in relation to their mother.

Pair IX resembled each other in their foster home childhood which, how-
ever, qualitatively was very different.

In the remaining pairs, there are a number of differences in the early
environments of the twins, varying from pair to pair with regard to the
purely external frame of their lives.

The placing of the twins in adoptive or foster homes has already been
discussed in this chapter and requires no further comment.

With regard to the age of the parental figures, in four cases, 11, V, VIII
and XTI, there was a great difference in the ages of the father figures at the
time when the twins were placed with them.

With regard to the parents’ relationships with the twins, in three cases,
one of the twins grew up either with the natural father (VII), or the natural
mother (X and XI), together with full brothers and sisters, while the twin
parter grew up as an only child among strangers.
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In pair IV, the circumstances were, as we have seen, very complicated
since one was with her mother’s relatives and the other with strangers until
they were both taken to live with their natural mother, maternal half-sibs
and step-father.

One of the twins in pair VI was brought up by the mother’s cousin, and
one i pairs VIII and IX grew up with paternal relatives while the twin
partner in these three cases were brought up by strangers. In pair II both
twins grew up with relatives: their paternal aunts.

Finally, there were four pairs where both twins were brought up by
strangers.

In the case of 10 pairs altogether, the twins grew up with families who
were not related. In Shields’ material there were relatively many, 30 out
of 44 pairs, who had grown up in related families.

The significance that may possibly be attached to differences and similari-
ties in the childhood environments in this connection has been discussed
earlier.

With regard to the occupational and socio-economic circumstances of the
home, there were considerable differences for five pairs, II, V, X, XI and XII,
although these differences were by no means extreme and apart from some
difference in education they were hardly very important.

In eight cases, pairs I, II, V, VI, VIII, IX, X and XI, one twin had been
brought up as an only child, while the other had been placed in families
comprising a number of full sibs, half sibs, step sibs or more distant relatives.
In Shields’ material 27 out of 44 pairs were distributed in this way.

To conclude, this analysis shows that with regard to various purely external
conditions in the childhood environments of the twins a number of differences
were present, and in comparison with these, the similarities were inconspi-
cuous.

In some cases, there were differences of a general cultural, religious or
educational nature, in other cases the differences were associated with the
ages of the parent figures and with their relationship to the twins, or with
the occupational, social and economic situations of the homes. In most cases,
there were differences in the inter-personal constellations in the homes and
in the twins’ position in the family group.

These purely external differences in the intra-pair childhood environments
correspond on an average very closely to the differences in environments
found in this material from proband to proband and to the differences that
may obtain on an average from one Danish home to another.

To this must be added the fact, that with regard to the relations of each
twin proband to the parent figures, or other persons in his childhood back-
ground, and with regard to the given possibilities of each proband to form
emotional attachments and finally, as has been very thoroughly described in
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each case history, with regard to the whole psychological structure of the
home, its atmosphere, its special conditions and environmental influences,
there have been intra-pair differences, more or less marked, in the childhood
environments of every one of the 12 pairs of twins.

As has already been said, partly for the material as a whole, and partly
for each single pair, every endeavour has been made to show an immedi-
ate and convincing association between these differences in environment and
the differences in the twins. A more detailed description of the interplay of
each proband and his childhood environment, especially with regard to its
psychiatric-psychological aspects will be found in each case history. A numeri-
cal analysis of these conditions has been considered without point.

There remains the question of the extent to which phenotypical differ-
ences between the twins could not be established, especially those of psy-
chiatric-psychological nature that could be associated with certain differ-
ences supposed to have obtained in the childhood environments, or to put
it in another way, the extent to which, from the knowledge of such differ-
ences in the childhood environments, dissimiliarities in the twins might have
been expected.

This is a question to which we can hardly give a definite answer. In some
cases, as for instance in pairs IIT and VI, the twins presented at the examina-
tion marked differences of normal and psychiatric personality even where the
differences in childhood environment had been inconspicuous. This finding
could of course be explained by an insufficient presentation of relevant data
and information by the investigator, a possibility that can hardly be ignored.
In other cases, as in the cases of pairs V, I, XII, X, IV and VII, the points
of similarity between the twins were very marked in spite of great differences
in the early environments with regard to a number of social, psychological
and inter-personal conditions.

The chief objection that may be made to this analysis of the differences
and similarities between the early environments of the twins lies in the fact
that the whole investigation was made by the same person, but it must not
be forgotten that a number of the data and the results produced by the
analysis are not the outcome of a subjective evaluation alone.

Before making the results of the investigation the object of a general
discussion, and especially before a summary of the conclusions is to be made,
the results produced by psychometric methods of investigations will be pre-
sented and analysed. The psychometric investigation results have been pro-
duced independently of the other methods of investigation, and it will there-
fore be of particular interest to see whether they correspond with, or whether
they are in contradiction with the results and conclusions produced by the
medical-psychiatric interviews and examinations.



Chapter 11

PSYCHOMETRIC INVESTIGATIONS

INTELLIGENCE TESTING¥*)

Wechsler-Bellevue Intelligence Scale, Form I

The results of the investigations with this test are seen in table C. This
table contains the W-B weighted scores (WS) for the first test (I) and the
re-test (II), partly for each subtest, partly for each section. Finally, the IQ’s
have been calculated.

The test scores have been analysed with reference for: 1) inter-individual
differences, i. e. between the 24 probands, 2) intra-individual differences, i. e.
measured by test-retest, and 3) intra-pair differences, i.e. between the twin
partners.

Inter-individual differences

Table 7 shows the mean (M) and the variance (s?) of weighted scores,
at the first testing and at the re-testing. It appears from the table that the
mean for the first test, for a considerable part of the subtests, is less than the
desired value, 10.0, just as most variances are less than 9.0. The means de-
viate significantly from each other, as do the variances; the variance for
Arithmetic is remarkably great.

As the twin material comprises relatively many elderly persons, one could
expect low means and perhaps small variances. With Wechsler’s method this
condition has been corrected when converting to IQ’s.

The 1Q’s in table 7 show that the means for PIQ, and therefore TIQ,
lie somewhat higher than was expected (100), while the variances are con-
siderable below the variance (225) aimed at.

Against this tabular arrangement, it can be argued that the variance calculations have
been made on the assumption that all 24 observations were made independently, an
assumption that, as will be seen later, is not upheld, since there was some connection
between the test scores of the twin partners; this has, however, little influence on the
variance but it has, undoubtedly, on the number of its degrees of freedom.

*) In collaboration with Alan Mogensen, psychologist, and Arne Nielsen, statistician.
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TABLE 7
Wechsler-Bellevue- Test Results. Means and Variances of Weighted Scores

Ist testing retesting
N M s? N M s?
Information (I)....... 24 9.8 6.3 20 10.6 7.4
Comprehension (C).... - 9.5 7.7 - 9.7 7.4
Digit Span (D)........ - 6.3 3.9 - 6.2 5.6
Arithmetic (A)........ - 7.8 12.3 - 7.9 10.5
Similarities (S)........ - 10.6 6.2 - 10.4 7.2
Picture Arrangement (PA) - 7.7 4.7 - 8.7 5.0
Picture Completion (PC) - 9.1 4.9 - 10.0 3.2
Block Design (BD)..... - 8.5 6.8 - 8.6 8.8
Object Assembly (OA) - 10.3 4.6 - 11.6 3.2
Digit Symbol (DS). ... 23 7.8 8.0 - 7.8 8.8
Verbal Points (VP). ... 24 44.0 92.2 - 44.8 101.6
Performance Points (PP) - 43.6 82.0 - 46.7 94.9
Total Points (TP)..... - 87.6 295.1 - 91.4 348.8
Verbal IQ (VIQ)..... - 102.0 108.1 - 103.4 109.5
Performance I1Q (PIQ) - 109.8 67.5 - 114.2 73.1
Total IQ (TIQ)....... - 105.5 92.2 - 108.5 96.2
TABLE 8

Influence of Age on W-B Weighted Scores

7 pairs < 55 years

5 pairs > 55 years

M s? M s?

) 9.9 8.0 9.7 4.7
C..ooovi 9.4 10.4 9.7 4.7
D.o.ooooiil. 6.3 3.5 6.4 4.9
- 8.2 16.0 7.2 7.8
S 11.1 6.8 9.9 5.0
PA.......... 8.6 4.1 6.5* 3.2
PC.......... 9.3 3.6 8.8 7.1
BD.......... 9.4 7.1 7.3*% 4.0
OA.......... 11.1 3.9 9.3* 4.0
DS.......... 8.8 10.8 6.5% 1.7%*
VP.......... 44.8 115.2 429 66.8
PP.......... 47.3 74.5 38.4* 50.7
TP.......... 92.1 325.9 81.3 208.2
VIQ......... 100.4 121.6 104.1 91.9
PIQ......... 108.3 57.8 111.9 81.0
TIQ......... 104.4 90.2 107.1 100.8
*P<5% **P<1%.
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The influence of age on the W-B scores appears further in table 8. Here,
the material has been divided into two groups, one consisting of those seven
pairs who were under 55 years of age at the time of the investigation, and
the other, of the five older pairs. In four performance sub-tests and for PP
the means for the older groups are significantly lower than the means for
the younger.

In one of the sub-tests (DS) there is significantly less variance for the older than for
the younger group; such an isolated finding can, however, not be considered especially
remarkable when there are, as here, 13 comparisons; it is presumably of greater impor-
tance, that in ten places altogether there is a tendency to less variance for the older pairs.

With regard to the 3 IQ’s there is, on the other hand, no remarkable
differences in the means or in the variances for the two age groups.

Wechsler’'s method for age correction must therefore be said to operate
satisfactorily in this material.

Intra-individual differences (Test-retest)

From table 7 it appears further, that in retesting, which comprised 20
probands, there is, by comparison with the scores gained in the Ist testing,
an increase in the means, especially for the performance tests and, through
them, for PIQ also.

TABLE 9

W-B. Test-Retest.
Means of weighted scores at the retest minus weighted scores at the Ist testing
and variances on this difference. Test-retest correlations and Wechsler's reliability

coefficients
Test-retest Wechsler’s
N=20 M s? correlations test-retest-
(Pearson’s r) correlations

) 0.7 1.2%* 0.92%%* 0.86
C.oooviint 0.1 34 0.76** 0.74
D........... —0.1 2.6 0.75%* 0.67
Ao, —0.2 4.3 0.83*** 0.62
S —0.2 5.0 0.63* 0.71
PA.......... 1.3 3.7** 0.62* 0.64
PC.......... 0.9 3.6* 0.55* 0.83
BD.......... 0.1 1.6 0.91%** 0.84
OA.......... 1.6 5.3%* 0.32 0.69
DS.......... 0.2 1.1 0.94*** 0.80
VP.......... 0.3 19.6 0.90***

PP.......... 4.0 14.6%** 0.92***

TP.......... 4.3 47.3%* 0.93***

VIQ......... 0.7 23.8 0.89*** 0.84
PIQ......... 4.9 2], 1%** 0.86*** 0.86
TIQ......... 3.0 23.1** 0.89%** 0.90

*P <5%, **P <1%and, ***P <0.1%.
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The score differences between test and re-test have been calculated for
each person and these differences for the whole material are presented in
table 9.

From this table it appears that for four subtests (one verbal and three
performance subtests) there is a significant increase from test to re-test. The
same applies to PP, TP, PIQ and to TIQ. In the table, the reliability coef-
ficients (test-retest correlations) can also be seen, derived from the present
twin material and from Wechsler’s material respectively.

For the IQ’s and for Points as well as for certain sub-tests, the reliability is
fairly satisfactory (approximately r = .90), however, in some subtests, S, PC
and especially OA, there remain a good deal to be desired.

Intra-class differences

In table 10, in the first column, the correlation coefficients (Pearson’s r) for
the scores gained by the twin partners at the Ist test are seen. The numbers
in brackets indicate the correlation coefficients if pair III (see p. 63) is
omitted.

TABLE 10
W-B Correlations

Intra-pair Test-retest Variances Part-total Wechsler’s

correlations correlations for WS correlations part-total

(1st testing) (1st testing) correlations

N 24 20 24 24

Iooooooiiiiit, 0.77** 0.92%** 6.3 0.68** 0.71
Covevinninnn, 0.40 0.76** 7.7 0.62* 0.68
Dooovanaa... 0.59* 0.75%* 3.9 0.55* 0.52
- NN 0.84*** 0.83*** 12.3 0.44 0.67
S 0.58* 0.63* 6.2 0.62* 0.73
PA............. 0.46 0.62* 4.7 0.55% 0.63
PC............. 0.42 0.55* 4.9 0.59* 0.60
BD............. 0.62* 0.9]1%** 6.8 0.74** 0.73
OA............. 0.19 0.32 4.6 0.46 0.51
DS............. 0.74** 0.94**# 8.0 0.70%** 0.70
VP.....ooooll. 0.77** 0.90*** 92.2 0.70%*
PP............. 0.66* 0.92%** 82.0 0.70%*
TP.......ooolt. 0.69** 0.93%** 295.1
VIQ............ 0.78%*(0.81) 0.89*** 108.1
PIQ............ 0.49 (0.56) 0.86*** 67.5
TIQ............ 0.62* (0.68) 0.89*** 92.2

*P <5%, **P<1%and ***P <0.1%.
The figures in brackets indicate the findings for the pairs minus pair III (cf. p. 63).
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For the sums of all three Points there is a significant association between
the scores of the twin partners. The conditions for each single subtest and
for the IQ’s are more unequal.

If one compares the correlations of the twin partners (1st column) with
the test-retest correlations (2nd column), there seems to be a clear tendency
for a common variation by which the correlation between the scores of the
twin partners is the greater, the greater the reliability of the test sections and
the score-variances.

The different intercorrelations of the test sections with total scores (column
4) are presumably of some significance. These correlations lie close up to
Wechsler’s correlations (column 5).

The present numerically small material hardly lends itself to elucidating theoretical
questions concerning the structure of the intelligence functions; an inclusion or an ex-
clusion of an extreme pair alter both variances and correlations considerably.

When the intra-pair correlations are compared with the test-retest correla-
tions, it is seen that the former are, as a rule, somewhat smaller than the lat-
ter. This must be an indication of the ability of this intelligence test to
show differences between the twin partners that are greater than the errors
of measurements (expressed by the test-retest method). This is demonstrated
by a variance analysis in the case of the 1Q’s (Table 11).

In a variance analysis the total score variation observed is divided into different com-
ponents. We have chosen to concentrate ourselves on 3 components: 1) the test-retest-
effect, which has already shown itself significant. 2) the difference between the twin
partners. 3) the real error of measurement. Besides these, other components could be
imagined, as for instance the age of the twins, the order of birth (born first/born last),
the birth weight (heavier/lighter), the degree of separation (completely/incompletely),
differences in education between the twins of each pair, or various combinations of these
factors. Some of these factors will be examined separately later.

TABLE 11
Variance Analysis for W-B I1Q’s
vVIQ PIQ TIQ
Source of Variation
Variance D. F. Variance D. F. Variance D. F.
1. Test-retest............. 5.0 1 240.0 1 87.0 1
2. Between the twin partners 40.3 12 44.7 12 46.3 12
3. Real error of measurement 11.9 19 10.6 19 11.2 19
Tversus3............... 22.6%** 7.8*
2versus 3. ..., 3.4* 4.2%* 4.1%*

*P <5%, **P < 1%and ***P < 0.1%.
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From table 11 it appears that the variance between the partners is signif-
icantly greater than the error variance for all 3 IQ’s. It further appears that
the test-retest variance is significantly greater than the errors of measurement
for PIQ and for TIQ, but not for VIQ (which corresponds to the findings
of table 9).

Furthermore, early in the variance analysis it appeared that the variance
between the twin partners was significantly greater than the errors of measure-
ment, so that it could be said with certainty that at any rate not all co-twins
could have the same theoretical test level.

In an analysis of the intra-pair differences, the following conditions: birth order and
birth weight, and other factors, can be thought to be important. Birth order was ascer-
tained for eight pairs; of these only seven pairs were retested. The mean differences
in the scores between the first born and the last born were for all subtests, points
and IQ’s rather small and none of these were significantly different from 0 (t-test
used). Neither was there any thorough going tendency with regard to difference in *
sign (* sign test used). In the case of seven pairs it could be ascertained which twin
was the heavier or the lighter at birth. Neither does this condition seem to have had any
significance for the intelligence test scores.

Finally, the material has been divided into two groups, one containing the
six pairs for whom the separation was complete during childhood and the
other containing the six pairs for whom the separation was less complete. A
greater variance for the completely separated twins might perhaps be ex-
pected than for the incompletely separated.

The results for Points and 1Q’s are found in table 12.

TABLE 12
Variances of W-B-scores. (Ist testing). Completely versus Incompletely
Separated Pairs
Completely separated Incompletely separated
6 pairs 6 pairs

VP. .o 57.0 38.9 ( 37.8)
PP, 46.6 48.0 ( 42.2)
TP, 158.7 150.3 (134.9)
VIQ.....oovvviiiinn.. 73.7 38.2 ( 35.3)
PIQ........covvuunnt. 50.4 62.5 ( 53.4)
TIQ.....ooiii 64.4 60.6 ( 53.9)

The figures in brackets indicate the findings for the six pairs minus pair III
(cf. p. 63).
The expected tendency does appear but only in a very slight degree and
none of these differences are statistically significant.
There then remains the differences in education, that is to say the differ-
ences in respect of formal schooling.
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As has already been mentioned, the environmental differences in this re-
spect have been judged by the author according to the following simple scale:
No certain differences (0), slight differences (+), moderate (+ +) and
marked (4 + =+ ). In the first category there are five pairs (III, IV, VI, XI
and XII), the remaining seven pairs are distributed as follows: Group A (+):
two pairs (VII and IX), group B (+ +): two pairs (II and VIII) and group
C (+ + +): three pairs (I, V and X).

In table 13, the means for score differences for the subtests and points are
seen. These are reckoned with * signs: score of the best educated minus
score of the less educated.

TABLE 13
Influence of Differences in Education (1st testing and retesting)

Mean score differences for pairs with greater differences in education (group C)
and for all pairs with differences in education (groups A+B+C)

1st testing retesting
Group Group Group Group
C A+B+C C A+B+C
M M M M
N 3 7 3 7
| SRR 1.0 1.6(%) 2.5 2.2
Coovvvnnnnn 3.0 2.4 3.5 2.3
Do, 2.3 1.6* 2.5 0.8
) NN —1.0 —1.6 —0.5 —0.3
S, 2.0 1.7 2.5 1.0
PA.......... —0.3 1.3 0.0 0.2
PC.......... 1.3 1.1 0.5 1.3
BD.......... 2.0 1.3 1.0 0.8
OA.......... 1.3 0.0 0.5 1.2
DS.......... 0.0 0.0 3.0 1.0
VP.......... 7.3 7.1% 10.5 7.5
PP.......... 4.3 5.3 5.0 5.7%
TP.......... 11.7 12.9* 15.5 11.5#

* P <5%;
(*) Indicates that the findings are on the significance limit.

As is seen from the table there are only a few places where the differ-
ences in score reach statistical significance, apart from VP and TP; if one
considers the sign, it is seen that nearly all the means for the score differences
are positive.

The results therefore show that differences in education must be said to
have had some influence on the subtest scores and the Points.

The same applies for certain of the IQ’s, which appears in table I14.

In this table certain differences are seen for VIQ, pointing towards higher
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TABLE 14

Influence of Differences in Education. (It testing and retesting)
Significance testing for 1Q-differences between the more and the less educated partner

1st testing retesting
Group C B+C A+B+C (o] B+C A+B+C
N 3 5 7 2 4 6
1% (o TN 0 * 0 * * 0
PIQ................. 0 0 0 0 0 0
TIQ.....ccovn. .. 0 0 0 0 * 0
*P < 5%.

scores for the best educated and most marked for greater differences in
education. For PIQ no such tendencies are seen. The tendency for TIQ
comes thus quite predominantly from VIQ. This difference between the
performance- and the verbal sections in W-B must be said to be expected
from the knowledge of there being a greater correlation between education and
verbal proficiency than between education and non-verbal proficiency.

Raven’s progressive matrices
Inter-individual differences

The Raven-scores appear in table 15.

The raw scores show a considerable range from 18-52, the mean is 28.7, and the
variance 86.5. Via Raven’s tables, which, however, do not differentiate for low scores
in persons over 35 years, the raw scores have been converted to a percentile placing. The
percentiles also show a good differentiation but there are, however, relatively many
placings in the intervals 25-50 per cent.

The distribution of the solution times is not remarkable. The mean is 30.6 minutes
and the variance 86.6.

All in all, this test must be said to function well when applied on the
present twin material. Re-testing was not done.

An investigation of the significance of age has been made in the same
way as for the W-B-test. The results are seen in table 16. For the older pairs the
variance is significantly less than for the younger group. Presumably the score-
level is also lower; at least the latter was to be expected from Raven’s
(1950) standardized results. There are, however, no differences for the level
of solution time and the variance.
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TABLE 15
Raven’s Progressive Matrices. Raw-scores, Percentiles and Solution Times
i w S S . Ti Ti
o Ketrey ™ difference Percentile (mimates) difference
I........ 52 1 75-90 52 8
51 75-90 44
Im........ 34 3 25-50 25 1
31 25-50 26
Imr. ....... 33 6 25-50 40 3
27 25-50 37
IV........ 32 25-50 30
32 0 25-50 20 10
Voo 41 75-90 35
26 15 25-50 23 12
VI........ 31 10 25-50 ? _
21 5-25 ?
VII........ 18 4 5-25 26 3
22 25-50 29
VIII........ 23 9 25-50 36 8
21 25-50 28
IX..oooo... 25 5 50-75 30 0
20 25-50 30
X 33 1 75-90 41 1
32 25-50 42
XIo..oooo.. 26 5 50-75 20 5
21 50-75 15
XII........ 20 4 25-50 17 3
24 50-75 20
Moo 29.0 4.7 30.3 5.0
s? 8l.4 37.5 86.6 39.4
TABLE 16

Influence of Age on Raven-scores

Pairs < 55 years

Pairs > 55 years

N M s? N M s?
Raw Scores............... 7 32.2 102.0 5 23.6 27.7
Solution times. . . ......... 6 32.3 90.9 5 28.6 82.9
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Intra-pair differences

Raw scores. As the conditions seem to allow it, Pearson’s correlation coef-
ficient has been calculated to evaluate the association between the scores of
the twin partners. This amounts for raw scores to .79, which corresponds to
the W-B VIQ findings (table 10). The mean of the score differences is 4.6
raw score points (column 2, table 15), the variance of the differences is
37.5.

Thus the scores gained by the twin partners are more than chance re-
semblances.

Solution times. The correlation coefficient for the twin partners is .84 (not
presented in the table), which is of the same range as for the raw scores. The
same applies to the mean for time differences, 5.0 (min.) and the variance
of the differences is 39.4.

The findings indicate, that a similarity between twins, at any rate under
certain circumstances, can be just as marked for the self chosen test solution
time as for test solution capacity.

As for W-B, the possible significance of birth order, birth weight and completeness
of separation has been examined. The differences between the raw scores of the first born
and the last born have been calculated with * signs; the mean of the difference was
+ 2.4 points, which is not significantly different from 0. The mean of the raw score
differences, that is raw scores for the twin with the higher birth weight minus raw
scores for the twin with the lower birth weight is + 2.7, which is not significantly differ-
ent from 0.

The variance on the difference for the entirely separated pairs compared
with the incompletely separated is respectively 42.6 and 32.6. This difference
points in the expected direction, but is not statistically significant.

Finally, in the same way as for W-B, an analysis has been made of the
differences between the twin partners in relation to the differences in their
education. There is no significant difference.

Comparison of W-B- and Raven-test results

Both tests seem to differentiate well between the pairs. The means and
variances, especially W-B 1Q and Raven’s percentiles, do not deviate signif-
icantly from those aimed at by the standardization method.

The test results characterize the twin material as being: a normally in-
telligent group with significant differences between the twin pairs.

Both W-B- and Raven-scores also show fairly well the expected sensitivity
to age factors.

Parts of the W-B-test results, but not, on the other hand, of the Raven-
test show a tendency towards a greater difference between the twin partners,
the greater the difference in education between them.
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Neither the W-B-test nor the Raven-test demonstrated any certain association between
the test scores and the following factors: Birth order, birth weight and separation com-
pleteness.

TABLE 17
Raven RS and Wechsler-Bellevue WS Intercorrelations

N = 24

Raven RS versus W-B VP: 0.71 4 0.11
» » » » PP:0.83 4+ 0.06
» » » » TP:0.83 4+ 0.06

TABLE 18

Intercorrelations between W-B Subtests and Raven RS and for Compari-
son, Part — Total Correlations for W-B

W-B subtests Pearson’s r ‘V(-:Er?;ratti;rtxgtal
BD............ 0.76+0.09 0.74
DS............ 0.76+0.09 0.70
Y N 0.654-0.12 0.44
) 0.60+0.13 0.68
PC............ 0.5640.14 0.59
OA............ 0.524-0.15 0.46
S 0.51+0.15 0.62
PA............ 0.514+£0.15 0.55
[ O 0.38+4-0.18 0.62
D......oooalt. 0.3340.19 0.55

From table 17 it appears that W-B-points and Raven’s raw scores correlate with each
other, (r = .71 to .83), that is to say, that the two intelligence test scores show at least
as great an association with each other as do results obtained by the twin partners at each
of the tests. In the same way, in table 18, intercorrelations are seen between Raven raw
scores and subtest weighted scores from W-B. By and large these intercorrelations corres-
pond to the size of the correlations between W-B-subtests and TP (column 4, table 10).
These figures are repeated in table 18.

In the preceding a comparison has been made of the raw scores and the weighted
scores. Finally, an attempt has been made to calculate Raven’s IQ’s in the same way, so
as to make them comparable with W-B IQ’s. These conversions have been made via
Raven’s percentile-table, where the raw score values have been noted with the corres-
ponding probit-values (with regard to the age grouping). From these figures, the Raven
raw scores have been converted to IQ’s (mean 100, S.D. 15). The mean for the 24
persons is 98.8 and the variance 78.3. This variance corresponds fairly well with the W-B
1Q’s (table 7), while the level is somewhat lower, especially lower than for PIQ and TIQ
(table 7). The correlation of the twin partners on these Raven 1Q’s is .73, which corres-
ponds to the findings for Raven raw scores and, at any rate, for W-B VIQ. The conversion
of Raven raw scores to Raven I1Q can be compared with W-B IQ’s (table 19).

When these IQ-correlations are compared with the earlier Points-correlations (table
17) it is seen, that there are small differences in their mutual size relations, while all
three correlation-coefficients remain in the same range .71 t0.82.
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TABLE 19
Raven IQ and W-B 1Q (st testing) Intercorrelations

Raven IQ versus W-B VIQ : 0.82+0.07
Raven IQ versus W-B PIQ : 0.714-0.10
Raven IQ versus W-B TIQ : 0.824-0.07

This seems to indicate that the two intelligence-test systems not only resemble each
other in form of test and solution functions but also in their compensation for the age
factor. If the W-B IQ’s are experimentally compared with the unconverted Raven raw
scores, considerably lower values are obtained, .52, .56 and .55 respectively. The increase
from these values to the values in table 19 can, at any rate, to a certain extent be ac-
counted for by age compensation, as, for instance, the variance of the Raven raw scores
(81.4) is of the same order of size as it is for Raven 1Q (78.3).

A satisfactory agreement has thus been found between the intelligence test
results for W-B and Raven, both for points and for the I1Q’s.

In the above analysis of the intelligence test results, emphasis has been
laid on a numerical survey, but there is reason to point out that the intel-
ligence tests have also produced a material, which gives a qualitative de-
scription of the intelligence functions of the twins and of their behaviour
and reactions during the different test situations, the more free situation of
Raven, the relatively more tied of W-B. These results are given in each case
history.

Before the results of the intelligence testing and the general conclusion
drawn from them are summarized, the material, that has been produced
by the help of other psychometric methods of examination, must be discussed.

PERSONALITY TESTING

Rorschach’s Test

Word Association Test (a. m. Rapaport)

Together with the psychologist collaborators and with other experts, it
has been much discussed, how one most satisfactorily could work out and
analyse the results of the testing with the Rorschach and the Word Association
test.

As has been pointed out in the chapter on the investigation methods, a
thorough, statistical analysis of these test results had to be abandoned from
the start, partly on account of the small size of the material, and partly
because these personality tests do not lend themselves easily to such an ana-
lysis.

The twin material is not only small but also heterogenous comprised, for
instance with regard to age. This factor is probably of considerably greater
consequence for personality testing than for intelligence testing where, as
has been described, it can be corrected.
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Furthermore, the material comprises not exclusively psychiatric patients;
most of the probands were within the limits of normal personality variation
and only a minority displayed marked personality deviations or psychiatric
disorders. Even though the results of personality testing of this material may
be interesting, it must not be forgotten, that the suitability of the tests and
their value in the examination of normal persons is still more uncertain than
for the investigation of psychiatric patients.

The results that can be produced by help of perceptual-associative per-
sonality tests such as those used can only to a limited extent be quantified.
The use to which projective tests, especially the Rorschach-test, have been
put in clinical psychology and psychiatry is not primarily based on systematic
investigations and quantitative analyses, but on an expanding experience,
gained from clinical and practical use. Even the value of the Rorschach-test
in such a work is open to question, and, as mentioned in chapter 7, opinions
are much divided. It must, however, be stated that a practical satisfactory
agreement between results of the Rorschach testing and of diagnostical-ther-
apeutical classification in ordinary clinical work has been obtained.

The validity of the Rorschach-test is without doubt related to its special
characteristics: its similarity to a controlled, but at the same time flexible
interview, its open test-instruction, and its unstructured stimulus-material.
To this can be added that the observations and interpretations that an ex-
perienced, clinical psychologist can make by its help correspond to the
method of approach used during an interview and an ordinary clinical
evaluation. These circumstances are without doubt of considerable importance
for the value of the test in clinical work, but at the same time they display
its drawbacks from the point of view of research.

In the intelligence testing, the probands could score rightly or wrongly, and
each test was constructed to produce a 1-dimensional consistence-analysis.
The answers given by the probands in the Rorschach-testing are complex, and
the possibilities for giving different answers intentional, and the number of
“variables” in this respect is very considerable for the total material. Even
for such variables that might be dealt with statistically, as for instance,
reaction time and number of answers, the tests have not been standardized
in a satisfactory way.

In conclusion the nature of the personality tests and the complexity of
the results make a complete analysis of the whole material for investigation
considerably more difficult than the analysis of the intelligence test scores,
which were partly made on the basis of foreign standardizations and partly on
the basis of the scores of all 24 probands.

There remains the value of the test results for the description and analysis
of each single pair of twins. On the basis of the tests, concurrently with,
but independently of the other investigations, a detailed personality descrip-
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tion and evaluation, partly of each single proband, and partly of each pair
of twins, was made.

Just as a prolonged and detailed observation has been attempted for the
whole investigation, so has it been attempted by means of retesting to elu-
cidate the reliability of the tests and the agreement of the test-results with
the results produced by the other examinations.

The twins in each case were examined one by one by the same psychologist
(4. M.). This testing was done “blindly”, that is to say without the psy-
chologist having any knowledge of the material or results, produced by the
other methods of investigation.

It can rightly be argued that the test, when employed in this way, did not
have the conditions and possibilities of ordinary clinical testing, but it was
chosen, partly for purely practical reasons, and partly because, as has been
stated above, it was thought natural and desirable to include the testing as
an independent, parallel investigation.

The twins were retested after a suitable interval, and the retesting was,
with two exceptions (pairs IX and XII) done by the same psychologist
(4. M.), who thereafter combined the test-results for each individual pair
in a comparison of the differences and the similarities between the results of
the twin partners.

This material should provide a possibility for making, at any rate a rough,
qualitative evaluation of the Rorschach-results obtained, when the test is
used as a blind-analysis-method in testing and retesting under uniform con-
ditions of examination. Furthermore, it gives a possibility for comparing the
intra-pair variation in the test-results with the test-retest variation, and finally
for comparing the test-results for each single pair with the results derived
from the other methods of investigation.

The Rorschach-results have further been elucidated through a “purely”
blind interpretation or rather a “double-blind” interpretation (cf. the case
histories). This evaluation was done by another psychologist (A4.T.). The
method of procedure in this analysis was as follows:

The “pure” Rorschach-protocols, that is to say the protocols for the 24
first testings, without information of any data that could identify the pro-
bands, were numbered at random. The material was then presented to the
psychologist who had therefore no knowledge neither of the age nor the sex
of the proband, nor of his behaviour during testing, and hence his degree
of acceptance, nor of the formulas and psychograms made out by the first
psychologist. Furthermore, this last psychologist had no knowledge of how
the twin-material was put together.

On this basis, the psychologist has worked out formulas and psychograms for
each single proband.

Such a procedure limits, it goes without saying, the possibilities of the test,
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and from the psychologist’s point of view such a special double-blind interpret-
ation was only thought permisable in view of the experimental nature of the
investigation. Psychograms worked out under such conditions will naturally
be encumbered with a considerable degree of uncertainty; in this connection,
it must not be forgotten that the number of answers are relatively small,
owing to the fact that the material is not purely psychiatric; thus eight pro-
bands gave between 10 and 15 answers, nine between 16 and 20, four between
21 and 25, and only three had more than 25 answers. As appears from the
case histories, the psychologist accordingly confined herself to outlining the
most important personality traits for each single proband.

On the basis of the material thus produced, an attempt was also made
to evaluate certain quantitative criteria in the Rorschach-results by the help
of a matching-procedure. The mathematical-statistical principle in this match-
ing, by which all 24 Rorschach-protocols are matched against each other, has
been described in an earlier publication, Juel-Nielsen & Nielsen (1958).

In the matching, emphasis has been laid on the following criteria: Introversion-extra-
version ratio (Erlebnistypus), Manner of approach (Erfassungstypus), F + %, F %,
M-responses (Figures in humanlike action), A % number of responses, number of popular
interpretations, the sum of the responses to the last three cards in per cent of the total
sum of responses, shock reactions, rejections, “concrete” attitude, content of interpre-
tations.

The following results were obtained: of the 12 pairs three (II, VI and X) were cor-
rectly matched, for the first mentioned pair, alternatives were, however, given: Olga/
Jensine (III) and Ingrid/Kristine (IX).

The following can be said of the three correctly matched pairs.

III: Similarities: Manner-of-approach, F + %, F %, m-responses, vascillating con-
creteness in interpretation. Dissimilarities: Olga: Many colour-responses, Ingrid: many
white-space-responses, more inhibited.

VI: Doubt with regard to sex and age-placing. Similarities: F %, A %, introversion-
extraversion-ratio, manner-of-approach, Shading-responses. Dissimilarities: F + %, num-
ber of responses; Martha: “labile”, Marie: “rigid”.

X: Similarities: F %, A %, rejection-tendencies. Dissimilarities: white-space-responses,
Dorthe only.

Of the wrongly matched pairs, I and V are of interest, since the respective twin
partners were “cross matched”: Palle/Kaj: Similarities: men, extroverted, “smart”, ad-
venturous types. Dissimilarities: Palle: many macabre interpretations; Kaj: responses with
anatomical content.

Peter /Robert: Similarities: men, intelligent, selfassertive, the sum of the responses to
the last three cards in per cent of the total sum of responses, obsessive-compulsive featu-
res. Dissimilarities: Peter: no-colour-responses; Robert: responses with anatomical con-
tent, high number of responses.

The other matchings presented nothing of special interest.

Even though in matching the 24 Rorschach-protocols two or three pairs,
could thus correctly be linked together, which approaches statistical signifi-
cance, these results of matching cannot be considered particularly instruc-
tive. They rather confirm the difficulty of making a meaningful, quantita-
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tive analysis of Rorschach-results and does not correspond to the pregnant
intra-pair similarity, found when comparing and qualitatively assessing the
psychograms.

A comparison of the psychograms worked out by the two psychologists
should, as has been said, give a possibility for assessing the reliability of the
Rorschach-test. There is an outstanding agreement between their description
and assessment, but this agreement cannot be said to be particularly sur-
prising. Taken all in all it may be an expression primarily of the fact, that
these psychologists use the test, analyse and interpret its results in more or
less the same way, which is equivalent to their also having had a relatively
uniform training in this field.

A more systematic analysis of the reliability of the Rorschach-test has not
been made, partly because this was thought to fall outside the aim of the
investigation, and partly because the material is not sufficiently comprehensive
to permit it.

On the other hand it might be considered natural to try to assess the
validity of the Rorschach-test on the basis of a comparison of the test-results
with the material that was produced during the interviews and the other
investigations; but neither has such a systematic comparison been made,
partly because the psychologist collaborators doubted that the material for
investigation justified it, and partly because it proved to be practically speak-
ing impossible to recruit persons, who felt themselves sufficiently competent
or who were willing to act as “judges” in such an analysis. Both materials
have been presented in such a way that it should, however, be possible for
anyone interested to try to accomplish such an analysis for himself.

The present writer has, by a rough perusal, tried to form a total impression
of the differences and similarities between the personality test results and the
investigation results that he himself is responsible for. This assessment can be
accredited limited value, but as a starting point for a discussion on this part
of the investigation it may have some interest, that a few of the more con-
spicuous conditions of principal interest are pointed out.

In the first place, in the author’s opinion, there is on the whole a remark-
able agreement between the personality-description and evaluation in the
personality-testing and the general clinical description and assessments. This
agreement seems to be still more marked, if the double-blind-test-results
alone is used as a basis for comparison, undoubtedly owing to the fact, that
the personality-evaluation is here considerably less nuanced and easier to sur-
vey.

In the personality-testing, just as in the ordinary, clinical examination and
evaluation, a series of intra-pair differences and similarities have been pointed
out.

The dissimilarities in the test results seem in the first place to comprise the
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behaviour of the probands, their ability to form contacts and their need for
contact, as well as their psychological defense-mechanisms. Differences in this
respect are, for instance, remarkable in pairs II, III, V and VI, but for some
other pairs too there were, more or less marked, dissimilarities of this type,
even though there were also points of similarity.

The points of similarity between the twins seem for the remaining pairs
most marked in those sides of the personality-structure, that can be considered
as more or less “basic” characteristics. Such similarities could be shown in
practically speaking all the pairs, but were specially remarkable in pairs I,
IV, V, VII, VIII, X, XI and XII. Distinct qualitative dissimilarities in the
personality-structure could hardly be stated with certainty in any case.

These conditions with regard to differences and similarities applied both
to normal-psychological and also to important psychiatric qualities. In this
connection it ought perhaps to be pointed out that in the psychometric de-
scriptions by the psychologists there seems to be a certain tendency for com-
prehending each probands as rather more psychopathological or at any rate
more difficult to assess in this respect, for instance pairs VII, X and XI,
when compared with the psychiatrist’s evaluation and rating.

Another, rather surprising finding is that a study of the psychometric
material often leads to the impression that there is a greater similarity between
the twin partners than is immediately apparent from the psychiatrist’s clinical
descriptions and from the case histories. This lends itself to several inter-
pretations, for instance, the Rorschach test may be regarded as a relatively
rough test that do not register many slighter differences and finer nuances of
personality structure, or it may be regarded as a test that “cuts through”
phenomena that are predominantly conditioned by the test situation and are,
presumably, superficial. Conversely, the interview and the investigations
connected with it, may be regarded as an essentially more finely differen-
tiated instrument of investigation that registers a series of slight dissimilari-
ties and nuances and, altogether, a number of phenomena to which different
values may be attached; they may be considered insignificant, but they may
also be considered important from a psychiatric-psychological point of view.

As has been pointed out already, an attempt at a systematic investigation
of validity has seemed out of place. Judged from the material produced by
the ordinary methods of investigation the results of the personality testing can
hardly be termed “false” or directly misleading in any case, but on the other
hand, it cannot be said that very comprehensive or essentially new material
has been produced by the psychometric testing. The tests have supplemented
or developed the personality description already forthcoming and the con-
ditions treated in the psychograms can relatively easily be deduced from the
information to be found in the case histoires or derived from the clinical
evaluation.
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Summary of the results and conclusions of the psychometric investigations

Intelligence testing with Wechsler-Bellevue Intelligence Scale, Form I, and
Raven’s Progressive Matrices has primarily shown, that these two test sys-
tems, in spite of the theoretical and practical problems of their use on a
Danish material, have been proved satisfactory in the investigation of the
present twin material.

Both tests seem to differentiate well between the twins. The means and
variances of the test scores, especially for W-B IQ’s, and Raven’s percentiles,
do not deviate significantly from the standardization aimed at. Both sets
of test results show the expected sensitivity for the age factor, and for the
W-B test-scores the age correction is satisfactory.

Both the W-B- and the Raven-results characterize the twin material as a
group of persons of normal intelligence with significant differences between
the twins.

The reliability of the W-B test is satisfactory. Expressed in test-retest corre-
lations, for the Total IQ the correlation coefficient was .89, for Verbal 1Q,
.89 and for Performance IQ, .86, which corresponds fairly closely to the test-
retest correlations found by Wechsler (.90, .84 and .86). Retesting with Ra-
ven’s test was not done.

In the testing, differences as well as similarities were found between the
scores of the twin partners.

The differences between the test scores of the twin partners were signifi-
cantly less for both W-B and Raven than the differences between the total
test scores of all the probands, but the intra-pair differences were, as it could
be shown by a variance-analysis for the IQ’s, significantly greater than were
the errors of measurement, expressed by the test-retest correlation.

An analysis of a possible association between the intelligence scores and
certain differences between the twins, such as birth order and birth weight,
showed no systematic tendencies.

A division of the material into two groups, one comprising those twins,
who during their childhood had been completely separated and the other,
consisting of pairs, who had had a certain mutual contact, showed a ten-
dency towards a greater variation in intelligence test scores for the completely
separated pairs, but the differences were not statistically significant, neither
for W-B nor for Raven.

Differences, on the other hand, between the twin partners’ test scores
showed an association with significant differences in schooling; this association
was most marked in those cases, where there were great differences in edu-
cation, but statistical significance towards the better educated partner hav-
ing higher scores could, however, only be demonstrated for the verbal tests
in W-B, but not for the performance tests, or for Raven’s test.
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Both for W-B and for Raven, a marked resemblance was found between
the test scores achieved by the twin partners. Expressed as correlation co-
efficients, the association between the partners’ scores for W-B were as follows:
Total IQ: .62 (Verbal IQ: .78 and Performance 1Q: .49); for Raven Raw
Scores: .79.

For the dissimilarities in WB- subtests, it is doubtful whether there is a
difference in the degree of association between the twins’ test scores, since the
dissimilarities that appeared in the scores are primarily a reflexion of the
varying reliability of the different test sections.

In short, the intelligence testing shows that the twin partners resemble each
other more than do chance selected persons (the total proband material) but
they do not resemble each other so much as each individual twin proband
resembles himself on test-retest after a relatively brief interval.

The resemblances between test scores of the twin partners must in this
investigation, as the partners were separated during childhood, be pre-
sumed to be determined predominantly by the genotypical identity of the
twins and they indicate therefore that genetic factors played a considerable
role in the intelligence test achievements.

The investigation results produced by the personality testing with Ror-
schach- and Word Association-test are presented in detail in the case his-
tories. It should be possible, within the limits of each pair of twins, to get
an impression of the reliability and validity of these tests.

A more systematic, especially statistical, analysis of the total test results
from the personality testing has not been made, partly because of the small
size of the material and its heterogeneous composition, partly because of the
special character of these tests.

The agreement of the psychometric results with the corresponding results of
the interviews and general clinical evaluation will be discussed further in the
following chapter.



Chapter 12

INFLUENCE OF MATERIAL AND
METHODS ON THE RESULTS

The aim of this work has been to contribute to the elucidation of the
interplay of individual and environment on the basis of an intensive psychia-
tric-psychological investigation and an analysis of phenotypical differences
and similarities between monozygotic twins, who have been separated from
their earliest childhood and who have grown up each in his own environ-
ment.

What has the total investigation shown and how do the results produced
and the conclusions drawn compare with those of corresponding investiga-
tions?

As has been pointed out earlier, the results and the conclusions produced
by such investigations are primarily determined by the possibilities and the
limitations of the material and the apparatus of investigation at hand. In
chapters 5 and 6 the material, and, in chapters 7 and 8 the methods, are ac-
counted for, and, in connection with this a number of the different arguments
that can be raised against the investigation has been discussed.

In the following, only the most important of these objections will be
summarized in a discussion of the extent, to which they may have influenced
the total results of the investigation, especially the possibility that the collec-
tion and the selection of the material can have produced a bias in favour of a
group of twins who, as a whole, presented marked phenotypical similarities
or who can be said to have been brought up in very similar childhood environ-
ments.

Both Newman, Freeman & Holzinger and Shields collected their twin series
on the basis of enquétes whereby twins who had grown up apart were par-
ticularly invited to come forward and place themselves at the disposal of
research. Furthermore, a few other pairs were registered in different ways and
were included in the material for investigation.

In both these investigations very great efforts were made, among other
things, by the production of an investigation of control materials comprising
twins, who had grown up together, to meet the criticism that can be di-
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rected at this way of collecting material, especially against the argument, that
the twins might have come forward of their own accord, and therefore
could be presumed to have volunteered, because they themselves were of the
opinion that, in spite of the separation, they presented specially striking or
specially interesting points of similarity.

Even though these materials of separated twins cannot be considered as re-
presentative, systematically chosen sections of the twin population, or rather of
all the separated twins in the respective countries, it can, however, as empha-
sized by Shields not be clearly stated in which direction a selection points.
Shields found, that the twins, who had not had any closer knowledge of
each other during their childhood, were just as similar as those who had known
each other well, and furthermore, that some of the twins emphasized the dif-
ferences rather than the similarities, so that a selection in a direction away
from the above mentioned could also be said to be a possibility; in the pre-
sent investigation examples supporting this aspect can also be found.

Of the 12 pairs comprised by the present investigation, the eight come from
a systematic registration made of all twin births in Denmark in the period 1870
to 1910 by Harvald & Hauge (1956) at the Institute of Human Genetics at
the University of Copenhagen. This part of the investigation material can be
considered to have been systematically collected, since it comprises all pairs
of twins, born within the above mentioned period, who complied with the
criteria of selection, viz. that they were alive, that they had grown up separa-
tely from their earliest childhood and that they were monozygotic.

The remaining four pairs were all born after the period embraced by the
above mentioned register. As has been described in chapter 5, these pairs were
found by the investigator in more or less chance fashion. To the question of
whether these pairs ought to be excluded or included in the investigation it
can be stated, that from the twins’ primary, co-operative attitude to the in-
vestigation and from their mutual experience of each other, there did not
seem to be any reason to suppose, that these pairs as a whole deviated in these
respects from the twin pairs who had been registered systematically. Neither
on the basis of the investigation results produced later, have reasons been
found, that were sufficiently weighty to justify the exclusion of these pairs
from the investigation in order to obtain the theoretical advantage of an
entirely, systematically collected material.

In the material for investigation we found, just as in Newman et al’s and
Shields’ materials, a considerable excess of female pairs. Even though the
probability of this being an expression of a selection caused by the material-
collection must not be ignored, the possibility nevertheless remains, as was
concluded in chapter 5, that in the present relatively small material this may
be a chance finding.

With regard to the age distribution of the probands, the material deviates
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considerably from the two previous investigations in that there is a fairly
even distribution throughout all adult age groups, while in the two other
materials there was an accumulation of the young or fairly young, but, no
elder pairs. This difference between the materials has undoubtedly a relation
to differences of collection methods.

The criteria for selection has to be discussed. First the “separation” and its
possible significance for the results. By the criterion: separated in early child-
hood, has been understood in the present investigation, that all twin pairs
were separated before reaching school age, and in fact nine pairs were separated
during the first months, while only three pairs were separated later, with 53/4
years as the upper limit. One, undoubtedly monozygotic, pair excluded from
the investigation was not separated until the age of 10 years; this was a male
pair, who presented extremely marked points of similarity for psychiatric
diseases.

Where one is to put the limits for inclusion or exclusion on account of the
time of separation must be an arbitrary question. It would in theory be ideal
if the twins had been separated during the first 24 hours after birth, but this
occurred in one case only. The limitation has been determined partly by the
above mentioned distribution of the time of separation and partly by the cir-
cumstance, that Newman et al. and Shields used a very similar criterion for
separation. Whether there is an association between the degree of similarity
and the time and the duration of the separation has been analysed by
Shields, who did not find any support for such an assumption. In the present
examination we have investigated whether the intelligence test scores of twins
who had spent their childhood entirely apart differ from the scores of those,
who had had a certain contact with each other; this assumption could not be
confirmed.

In connection with a discussion of the separation criterion there may be
reason to repeat the methodological advantage of investigating separated,
monozygotic twins. The advantage has, first and foremost, theoretical import-
ance and is quite simply this, that it makes possible the investigation of genet-
ically, identically equipped persons, who have not, as is otherwise the case with
twins, had a common environment. It then follows, that in analysing differ-
ences and similarities one is able to let a series of complicated possibilities of
interpretation out of consideration.

The circumstance that the probands did not grow up together, is, however,
not tantamount to their having automatically acquired entirely different en-
vironments. What can be precluded from the outset, is the general assumption
that these environmental conditions will be “alike”. There is, however, no pos-
sibility for predicting how “unlike” they will be, either in each particular case
or in the material as a whole, even though it can reasonably be expected that
various differences of environment will be marked for some pairs and less so
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for others. That some of the twin pairs in the present material would pre-
sumably have been even more dissimilar, had they grown up under environ-
ments that had been more different than they were in actual fact, is an ob-
vious theoretical possibility. To this it can only be said that an investigation
of twins who have been exposed to unusually different environments in child-
hood was not the aim of this investigation. The intra-pair differences and
similarities that have been found illustrate how the interplay of a given geno-
type and two given environments with their more or less different constella-
tions in actual fact has run, or how it can run.

The total material of 24 childhood environments shows, partly through
their intra-pair relations with the 12 genotypes, and partly mutually, a certain
variation with regard to social, psychological and inter-personal environmental
constellations, as was described in chapter 10. This environmental variation
must be presumed to correspond to the chance variation existing between
any two Danish homes. It is on the importance of such environmental varia-
tion, and not on the importance of some theoretical or specially interesting
environmental constellations, that this investigation has been able to throw
some further light.

Finally, another theoretical question connected with the criterion of separa-
tion must be discussed, as so far it has only been touched upon indirectly. This
has to do with the possibility that perhaps just because of this criterion, pairs
of twins were collected who might have certain common characteristics, social-
ly and psychologically, and perhaps also biologically.

If using a concept of “broken homes” corresponding to the concept used by
Lomholt (1958) in a comprehensive analysis of the childhood environments of
a Danish material of patients, the homes of every twin pair in the present
investigation must be said to belong to this category. This common character-
istic of the twins can hardly surprise, since it is this very background that was
the prime cause of their ever having been separated; but otherwise their back-
grounds differ from pair to pair and within the total material. For instance,
one half was legitimate by birth. The relatively high frequency of twins who
were born illegitimately is undoubtedly due to the systematic collecting of the
material.

There is nothing in the results of the investigation to justify the assumption
that the twins, as a whole, present characteristics of a biological character that
cause them, as a group, to deviate from other people.

Apart from these theoretical possibilities, from the point of view of the in-
vestigation, the most important fact is that all the probands were placed each
in different homes in early childhood, where they all during their early child-
hood, at any rate, and some right until maturity, experienced their home as
their very own and, what is important, have experienced their childhood dif-
ferently. Among these childhood environments, there were only three homes
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that can definitely be characterized as “broken homes”; this frequency cor-
responds to the frequency in the above mentioned Danish investigation, and,
in all three cases (pairs II, X and XI) the partner grew up in a home that
had a normal parent—child constellation.

The accuracy with which zygocity could be established is an important
criterion of selection influencing the total investigation results. The exclusion
of a monozygotic pair or the inclusion of a dizygotic pair may, owing to the
smallness of the material, influence the total investigation results. There is no
reason to suppose that monozygotic pairs, who otherwise comply with the cri-
teria of selection, have been excluded from the investigation, and the pro-
bability for the inclusion of dizygotic twins in the material must, as it appears
in chapter 8, be considered very slight. The pair (III) that, in the investiga-
tor’s opinion, especially occasions a discussion was found, on the total clini-
cal evaluation, to be the very pair that presented the greatest differences in
personality structure; the differences at the psychometric testing were also
relatively marked. As shown in chapter 11, the inclusion, or the eventual
exclusion of this pair does not, however, significantly shift, for instance the
total intelligence results of the testing.

The investigation methods, the medical-psychiatric interviews and the cli-
nical and more special examinations connected with them, as well as the psy-
chometric tests, have been discussed in chapter 7.

While it is obvious that these methods of investigation are of decisive im-
portance for the certainty, with which the results can be evaluated and hence
from which the conclusions can be drawn, it cannot be said to be immediately
apparent that their use will result in a one-sided over-emphasis on the simi-
larities between the twins. In the clinical investigation and evaluation as well
as in the psychometric examinations there are, as has been stated before, possi-
bilities for the differences between the twins to come out relatively strongly
and to be overrated.

The avoidance of both these possibilities has been sought, partly by the
longitudinal and relatively intensive observation of the twins, partly by the
retesting, and, finally, by the fact that the investigations were made and the
results analysed, primarily, independently of each other. This procedure
should establish a basis on which the significance of intra-pair differences
and similarities might be assessed, especially the question of, whether these
are to be considered as being more chance, temporary or apparent or,
whether they are permanent and indubitable. In retesting, special conditions
were also established for elucidating whether the differences or variations in
the test results between the twins were significantly greater than the differences
and variations due to the errors of measurement of the tests that appeared
after retesting of each single proband.

The influence that can be thought to derive from the investigator’s, more
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or less unconscious, attitude to the problems dealt with in this investigation,
is likewise discussed in chapter 7, where, among other things, it is empha-
sized that the immediate importance to be attached to this fundamental source
of error can in no way be said to be clear. In principal, it will ensure both an
over- and an under-evaluation of differences as well as similarities. In our
opinion, the data and the results, appearing from twin investigations often
set very narrow limits to these possibilities, and the problems are, in practice,
relatively less significant, than theory leads one to expect.

That the results, apart from the certainty on which they are based, can be
made the object of a discussion and can be interpreted in different ways is
another matter.

RESULTS AND GENERAL CONCLUSIONS

The difficulties in making an analysis of the total results of the investiga-
tion lie not only in the material and the methods but also in our endeavour
to make as comprehensive and thorough an investigation and analysis of
each individual pair of twins, as was possible.

This has produced a large mass of material, out of which the author has
selected that which he thought was significant and indubitably verifiable. It
can, undoubtedly, be very difficult to survey clearly not only the whole
material but also the data and the results incorporated in each single case
history. The intense, and at the same time diffuse, tracking down and re-
gistration of a long series of more or less predominant differences and similari-
ties, serving to elucidate conditions and problems characteristic of each single
pair, are admittedly in direct contrast to efforts designed to make a compre-
hensive, and possibly statistical, analysis of the material with the aim of pro-
ducing results, which are generally applicable and which may lead to unequi-
vocal general conclusions. This last is only possible if from the whole material,
certain data (cf. Table 20) are isolated and, if possible, collected in groups
or in units that lend themselves to fairly certain demarcation, and if the
investigation is directly aimed at elucidating the relative significance that
heredity and environment may have had for the conditions in question. It is
clear, that those results that can be made the object of such an analysis only
represent a minority of the data produced in the whole material, and that
many of the results that in the present investigation only apply to single pairs
of twins might have been generally applicable in an investigation comprising
another material and other methods of investigation.

The investigation results that come from the collected material or from re-
latively large parts of it fall mainly within four groups: 1) The general state
of health, 2) The appearance of certain somatic disorders, 3) Intelligence
functions and personality structure and 4) The appearance of certain psy-
chiatric disorders.
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Ad 1). As it appeared in chapter 9, the investigation results only showed
few intra-pair differences, whereas the similarities in respect of ordinary soma-
tic health conditions were very remarkable.

Only with regard to weight could certain differences be demonstrated, which
in comparison with the results of earlier investigations of separated, mono-
zygotic twins, must be considered marked. While an association with the dif-
ferences in childhood environments could not be proved, there was, however,
in female pairs, who presented relatively great differences in weight, a con-
vincing association with marked differences in their later lives and in their
environmental conditions of pregnancies, births, heavy eating habits and,
presumably, also certain psychological mechanisms associated with these,
which seem to have favoured the development of obesity in one twin in con-
trast to her partner. The, expressed with correlation coefficients, relatively
great agreement between the twins with regard to weight and the occurrence
of obesity that was registered for several pairs in their biological families,
indicates that genetic factors also play a considerable réle, perhaps especially
within the field of normal variation or its moderate deviations.

The investigation of height showed no significant differences. The close
agreement between the twins in this respect corresponds to the results of
earlier investigations and indicates that height is quite predominantly deter-
mined by genetic factors.

In the electrocardiographic, the electroencephalographic and ophthalmolo-
gical examinations the results, both with regard to normal, and to abnormal
but clinically insignificant, qualities, showed so far reaching agreement between
the twins, that the establishment of practically speaking complete concord-
ance can for once in a while be said to be justified. The results confirm, that
these conditions are quite predominantly determined by heredity and leave
no room for ordinary environmental influences.

In the investigation of different normo-physiological and age-conditioned,
somatic conditions, there were no specially remarkable results.

On the basis of these results, it can be concluded that, apart from the
variation in weight, which showed an association with various environ-
mental factors, general somatic conditions of health must be considered
quite predominantly genetically determined.

Ad 2). Concerning the various somatic disorders, appearing among the
probands, the examinations showed, as appeared in chapter 9, both clear
intra-pair differences and marked similarities.

The differences included firstly dissimilarities with regard to relatively
distinct exogenous factors such as specific infections, injuries and accidents,
partly of childhood, and partly of later occurrence.

The similarities were prominent in the appearance of disorders which are
commonly supposed to be quite predominantly conditioned by genetic factors
as, for example, migraine.
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The examination results give, apart from those mentioned, no other cause
for general conclusions.

Ad 3). In the investigation of intelligence functions and personality struc-
ture, both in the ordinary clinical evaluation and in the psychometric investi-
gations, points of intra-pair dissimilarity as well as remarkable points of simi-
larity could be demonstrated.

There was in some cases, on the ordinary clinical evaluation, an immediate
difference in the intellectual capacity of the twins, corresponding to differen-
ces, especially educational differences, in their respective childhood environ-
ments. In the systematic intelligence testing with the Wechsler-Bellevue Intel-
ligence Scale, Form I and Raven’s Progressive Matrices, significant differences
between the test results of the twin partners could be found. For W-B, these
differences were significantly greater than the errors of measurement of the
test, i. e. the variance in test-retesting, but less than the differences between
the test results of the total proband material.

The intra-pair differences showed for the verbal tests, but not for the per-
formance tests, or Raven’s test, a significant association with the dissimilarities
in schooling in as much as the partner with the better intelligence test score
had also had the better education. This association was the closer, the greater
the differences in education had been.

The similarities between the intelligence test scores of the twin partners were
considerably more remarkable than the differences. Expressed in correlation
coefficients for W-B Total IQ there was an agreement of .62 (Verbal 1Q .78
and Performance IQ .49). For Raven’s test, the coefficients for 1Q were .73
and for Raw Scores .79.

In comparison it can be stated, that Newman, Freeman & Holzinger found
the following correlation coefficients: Binet I1Q .77 and Stanford Educational
Age .58 for separated, monozygotic twins. Shields, who used the non-verbal
Dominoes Intelligence Test and The Synonyms Section (Set A) of the Mill
Hill Vocabulary Scale (Form B), found a correlation coefficient for Total
Intelligence Score of .77.

The relatively good agreement, especially for the non-verbal test results,
between these correlation coefficients obtained by different methods must,
however, be taken with reserve. In the W-B-testing a relatively modest IQ-
variance was found for the total investigation material. This affects the size of
the intra-pair correlation coefficients, since the given coefficients are smaller
than they would have been if the variance in the material for investigation
had been the same as that aimed at in the test construction.

A variance analysis of the test results showed, that the twin partners re-
sembled each other more than persons chosen at random, but they do not
resemble each other so much as each single proband resembled himself on re-
testing within a brief interval of time.
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While Newman et al. found that monozygotic twins reared apart present
greater resemblances with regard to their intelligence test scores than do
dizygotic twins, but not so great a resemblance as monozygotic twins who have
grown up together, Shields could not show any significant difference between
the test scores of monozygotic twins grown up apart or together, but like New-
man et al. he found, that the resemblance between monozygotic twins was
significantly greater than the resemblance between dizygotic twins. For both
categories of twins the resemblance, assessed by the correlation coefficients,
must be said to be greater than the intra-family correlations (about .50),
which are produced from a comparison of the intelligence test scores of parent
and child and of siblings (Alstrém, 1961).

On the basis of the investigation results it can be concluded, that these,
in the main, confirm the investigation results of other corresponding investiga-
tions: the test score a person achieves in intelligence testing is, to a certain
extent, conditioned by environment and education, but is quite predominantly
determined by genetic factors.

In the ordinary, clinical investigation, and in the psychometric tests of
Rorschach- and Word Association, there could, for all pairs, be shown both
differences and similarities in the twins’ personality structure.

From a clinical total assessment of the relative degree of differences and
similarities only a few pairs showed differences, that, in comparison with the
points of similarity, can be said to be considerably more predominant; the re-
maining pairs showed similarities that were either as marked as the differences
or considerably more marked than these.

As was stated in chapter 9, the dissimilarities were greatest for those parts of
the personality that affect the immediate interaction and association with
other people: the twins’ attitude to their surroundings, their cooperation, their
form of contact and need of contact. Furthermore, their differences in per-
sonality were expressed in their different attitudes to life in general and their
points of view, partly on cultural, religious and social questions, partly on
marital, sexual and family situations and domestic problems. Characterolog-
ically, the differences seem to be greatest with regard to ambitions and ag-
gression, emotionally and temperamentally with regard to spontaneous reac-
tions. Finally, in their choice of education, or in their fields of interest as well
as in their personal tastes, they were, with the exception of a few pairs, very
different.

From pair to pair, the differences between the twins with regard to these
and other personality traits were of varying degree, but for each single pair,
an association between the differences, especially with regard to the psychologi-
cal conditions and inter-personal relations in the childhood environments or
in the later environment, could relatively easily be deduced, and this associa-
tion was, in the majority of cases, immediately comprehensible and con-
vincing.
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The predominant points of similarity in the personality structure con-
cerned the twins’ ordinary appearance, their motility, their carriage, their gait,
their movements, gestures, facial expressions, especially smiles and laughter
and the tune and pitch of voice. As it appears in the case histories, in most
pairs, there were also considerable points of similarity with regard to more pro-
found personality traits, both characterologically and emotionally, and finally
it must be emphasized, that their verbal descriptions, especially of their symp-
toms, were often strikingly alike.

While most of the resemblances described here, when occurring among sibs
or other relatives, with a common environment are thought to be quite pre-
dominantly dependent upon conscious or unconscious imitation of behaviour
and identification, in the present investigation, they must be considered as a
clear indication of the twins’ genotypical similarity and therefore as a strong
proof of the decisive réle played by genetic factors for the appearance of
such traits in the personality structure.

In personality testing too, a series of clear differences and similarities could
be demonstrated. The test results must, on the whole, be said to show good
agreement with the personality description and evaluation, which was made on
the basis of the ordinary clinical investigation, even though similarities in the
test results seem perhaps to be considerably more apparant than differences.
As accounted for in chapter 7 and 11, a systematic or a special statistical
analysis of the results has not been made.

Newman et al., in their investigation, laid chief emphasis on the statistical
analysis of the personality test scores. As has already been mentioned in chap-
ter 4, they emphasize that these results were considerably more dissimilar than
the intelligence test results. They could not show any statistically significant
association between differences in personality and differences in environment
either social or educational and in the discussion on this, they themselves
emphasize that such an association does not seem to be an especially natural
possibility, while a thorough evaluation and analysis of the case histories
serves a more useful purpose when it deals with the demonstration of asso-
ciations between personality development and childhood environment; to the
extent that the material allowed, they also sketched such an analysis for some
of the pairs. As has already been mentioned, Newman et al. found by one
of the personality tests used by them (Woodworth-Mathews Personal Data
Sheet), that the test results for monozygotic twins grown up apart were in
fact more alike than for those grown up together; a result which will be
commented upon below.

Shields, who used the Self-Rating Questionnaire devised by Eysenck (1958)
for the investigation of personality dimensions of “extraversion” and “neuro-
ticism”, found no certain dissimilarity between separated and unseparated
monozygotic twins. The results show a tendency for greater similarity between
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the separated twins with regard to both personality dimensions than between
twins who had grown up together. Shields found in his analysis of the pre-
sumed causes of differences in personality, reason to assume that dissimilari-
ties in the case of twins who had grown up together could be derived from
the twin situation itself, and that the association that could be demonstrated
between leadership and extraversion in monozygotic twins living in the same
environment might possibly explain, why their personalities, especially with
regard to extraversion, became more dissimilar than did the personalities of
monozygotic twins brought up apart. While Shields could not show any sta-
tistically significant association between the personality test scores and the dif-
ferences in the early environment, he found, in a rating of similarities, that
those twins who had grown up apart were less alike than those who had grown
up together, and in an analysis of the case histories a relation between per-
sonality dissimilarities and childhood environment could be shown, even
though Shields emphasizes that the differences in early environment do not
appear as a predominant reason for the differences in the development of
personality.

At first glance, these investigation results and conclusions produced by
various investigation methods may seem incompatible. They combine, how-
ever, to give a fairly clear picture of our problems of research, especially the
problems of the twin method.

In the first place, they illustrate the difficulties, both theoretical and prac-
tical, of analysing statistically the relations between personality and childhood
conditions, and they illustrate moreover, that personality tests do not lend
themselves to immediate comparison with other instruments of measurement
like intelligence tests for instance, especially with reference to reliability and
satisfactory differentiation.

In the second place, many of the results indicate that the early psychological
environment of monozygotic twins, who have grown up together, may be more
different, than for monozygotic twins, who have grown up apart, a finding
which beggars the value of control materials of twins who have grown up to-
gether, especially in the case of personality research.

Finally, these investigations show, what is presumably the most important,
that an intensive, qualitative, clinical investigation and analysis, in contrast
to investigation methods aiming at a quantitative statistical analysis, led to
results and conclusions that, apart from their more uncertain scientific value,
have greater meaning. This has also been pointed out by Newman et al. and is
substantiated by their case material. Shields, as mentioned, found in his per-
sonality rating and in an intensive, qualitative analysis of the material, that,
in contrast to what was the case with the psychometric testing, differences -
could be found between the personalities of twins, who had grown up apart,
and further, these differences could be associated with certain differences in
environment.
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In the present investigation in which an intensive, clinical analysis of each
single pair has been aimed at, and in which psychometric tests, that cor-
respond to at wide extent to the psychiatric interview, have been used, the
above mentioned investigation results have further been confirmed. It is
clear, but not surprising, considering the nature of the object under investiga-
tion and the complicacy of the problems, that under such circumstances the
possibilities of making a quantitative analysis and of arriving at statistically
verifiable results become even more remote. This is, however, not tantamount
to a principle admission of the impossibility, for instance by the help of other
materials and other methods of investigation aimed at investigating other
dimensions of personality or well defined units of normal personality struc-
ture, of producing investigation results that can be termed statistically sig-
nificant and that may lead to meaningful conclusions.

It may be concluded from the present investigation, that with the methods
of investigation employed, remarkable differences in the personality structure
of the twins have been disclosed. Furthermore, these differences are associated
with the psychological differences present in the childhood environment and
later. It is thus clearly established, that environmental factors play a decisive
rdle in the development of personality.

At the same time the investigation have disclosed remarkable points of
similarity between the personality structures of the twins, even though they
had grown up in environments that psychologically must be said to be, more
or less, different. This similarity must derive from the genotypical identity of
the twins and, therefore, convincingly indicates that genetic factors play an
important part in the development of the normal personality.

Ad 4). Both twins in pair IV had suffered from a severe neurosis, domi-
nated by sexual-neurotic, anxious-hysterical, psychosomatic and periodic de-
pressive symptoms, which for both had entailed numerous admissions to hospi-
tal, and, for one of them, admissions to a psychiatric department also; but
there can hardly be said to have been any real difference in their need for
psychiatric assistance. Both were frigid, suffered from dyspareunia and fear of
pregnancy, which led to both seeking and obtaining permission for steriliza-
tion.

The twins in pair VIII are likewise considered as inveterate neurotics
with grave hypochondriacal, psychosomatic, especially vegetative symptoms,
that in periods were marked by anxiety and depression. For both, the neurotic
symptoms had entailed a number of hospital admissions, and one had also
been treated at a psychiatric out-patients’ clinic, but there cannot, for this pair
either, be said to have been any real dissimilarity in the twins’ need for PSsy-
chiatric assistance.

Finally, the twins, pair V, have both been classified as characterologically
deviating or psychopathic personalities. One of them had, on account of his
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“character-neurotic” symptoms, sought psychiatric guidance; the other’s life
had been rather “asocial”’; he had been convicted for a number of minor
offences but had never at any time sought contact with a psychiatrist.

In some of the remaining pairs there were also, partly in childhood and
partly later, both outstanding differences and striking similarities with regard
to slight, neurotic symptoms, psychosomatic and character traits falling within
a personality development and structure of the twins, that was otherwise
psychiatrically unremarkable, and also in these cases the intra-pair differences
showed a meaningful association with differences in environmental condi-
tions.

The differences between the twin partners with regard both to the symp-
tomatology and the course of the psychiatric disorder can be said to be as
outstanding as the points of similarity, even though, in assessing the picture
of disease, it can be extremely difficult to state precisely to what extent, or
on what plane, there really can be said to be a difference or a similarity. Even
if the dissimilarities are regarded as quantitative differences, there can yet, in
all the pairs, be said to have been proved clear differences, that had an im-
mediate and, in far the greatest number of cases, a convincing association with
the dissimilarities that, according to the information available, must be pre-
sumed to have been present in the early childhood environments or the
later environments of the twins.

Both in the childhood environments’ outer and inner structures there have
been dissimilarities, especially with regard to the inter-personal constellations,
the twins’ relations to the parent figures, and with regard to the whole psy-
chological atmosphere of the environment. In those cases, where such differ-
ences were outstanding, there is special reason to emphasize the psychological
and psychiatric points of close resemblance between the twins.

In some cases the dissimilarities between the twins could be related to dif-
ferences in the environment in the actual situation or to different influences
of adult life. This, of course, does not preclude that it might have been possible
to have traced an association far back in childhood, but the retrospective
investigation methods that have been employed can, however, not directly
elucidate the interplay of individual and environment in early childhood. It
should, however, undoubtedly be possible through the presented descriptions
of the differences and similarities between the twins and between their environ-
mental conditions to demarcate a number of those problems that would also be
relevant if the case histories were to be assessed from more special aspects and
theories of depth-psychology.

Newman et al. have, in their investigation, only slightly sought to elucidate
problems concerning psychiatric disorders; but a perusal of the case histories
shows that the investigation has comprised several pairs possessing marked
differences as well as striking similarities with regard to neurotic and charac-
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terological deviations. Shields has, partly in his case histories and partly in a
special section, discussed this in more detail. He emphasizes two pairs, par-
ticularly, who were incorporated in the investigation either because one or
because both twins had been treated in psychiatric departments. In one case,
both twins, despite their having grown up in environments that presented
great cultural differences, developed typical schizophrenia. In the other pair,
one had grown up under unfortunate environmental conditions and had
developed an anxious personality and what is termed a “compensation neuro-
sis”, while the partner, who had had more favourable childhood conditions,
was found to be psychically normal. Among the other pairs there were also
remarkable similarities as well as differences between the neurotic conditions
of the twins or their personality deviations.

If, in spite of the reserve already stated, one still endeavours to give a short
concluding summary of the results produced by the present investigation, this
must be, that our investigations show primarily that not only environmental
factors, but also genetic factors must be presumed to play a considerable part
for the development of neurosis and personality disorders. What general im-
portance is to be attached to these environmental and genetic factors can, how-
ever, not be elucidated on the basis of the present investigation, apart from
the fact that there is reason to suppose that their relative significance must
vary considerably both between different syndromes or symptoms and between
one genotype and the other.

SOME GENERAL AND FINAL COMMENTS

It has been repeated indefinitely, that the development of every human
quality is conditioned by an interplay of heredity and environment, and is not
a question of an “either-or”. In the present investigation an attempt has been
made to contribute to our knowledge of this interplay, by examining and
analysing a series of differences and similarities between monozygotic twins
reared apart in childhood, with regard to the development of general health,
various somatic disorders, intelligence functions and personality structures, as
well as certain psychiatric disorders, neuroses and character deviations.

That certain human qualities, as for instance blood-types, are entirely de-
termined by genes, and are developed independently of environmental
conditions, and that the same applies to a long series of other characteristics,
as for instance skin-, hair-, and eye colour, can be said to be generally ac-
cepted. That electroencephalographs or electrocardiographs of individuals are
practically exclusively determined by heredity, both with regard to normal and
abnormal qualities, and that only extremely harsh or special environmental
factors are capable of influencing these, can hardly be disputed. With regard
to many somatic abnormalities and disorders, it has also been clearly establish-
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ed that these are primarily conditioned by genetic factors, without this in-
dicating any nihilistic therapeutic attitude.

For normal psychological functions or qualities such as intelligence and
personality, it is obvious that a more complicated interplay of heredity and
environment is present. Intelligence, defined as the result an individual ob-
tains in a systematic intelligence testing, seems to be quite predominantly
conditioned by genetic factors, while environmental factors, unless these de-
viate extremely from the inter-human conditions of environment that are
usual within fairly well defined cultural communities, only have a relatively
modest influence. In an assessment of the significance of the interplay of
heredity and environment for the development of normal personality, there
are, from the point of view of research, even greater difficulties when, for in-
stance, assessing whether the phenotypical. variation observed in monozygotic
twins is significantly greater than is allowed for by the degree of accuracy
conditioned by the methods of investigation.

Personality deviations and neuroses shade into the so-called normal area
and can primarily be considered as quantitative deviations of this. Just as the
development of a series of quantitatively varying normal characteristics, in-
cluding intelligence and also personality, must be assumed to be determined
by a multiplicity of genes, so also can personality disorders and neuroses be
presumed to be polygenetically conditioned.

That environment plays a significant part in the development of psychiatric
disorders will hardly surprise any psychiatrist, but that heredity may be just
as significant ought not to be surprising either. Nevertheless, it is justifiable
to state, that many psychiatrists, not to speak of psychologists, seem to feel it
necessary to belittle, or ignore entirely, the possible significance of genetic
factors for the development of neuroses. This is especially remarkable, because
the dynamic approach of psychiatric, especially psychoanalytic, theories and
of genetic views offer certain points of similarity and cannot be said to be
incompatible in principle. Stengel (1956) has emphasized that even though
Freud only occasionally expressed an opinion on this, it is unjustified to assert
that he ignored the significance of heredity. In contrast to most of his suc-
cessors, he has clearly stated his view points on several occasions. Stengel
quotes in this connection Freud’s “An Outline of Psychoanalysis” (1949):
“The determining causes of the varying forms of human mental life are to be
looked for in the interplay between inherited dispositions and accidental ex-
periences. Thus it may happen that one particular instinct is innately too
strong or too weak, and that one particular capacity is stunted or insufficiently
developed in life, while on the other hand it may happen that external impres-
sions and experiences may make stronger demands upon one individual than
upon another. What the constitution of one person can deal with may
prove an unmanageable task for another. These quantitative differences will
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determine the differences of the result”. To this Stengel adds the following
prophecy: “Possibly the time is not far off when psychoanalytically trained
psychiatrists and geneticists, whose outlook and aims seemed incompatible
not so long ago, will join forces to the great advance of mental science. Such
combined studies would be very much in keeping with Freud’s views on what
Francis Galton called the “relative powers of nature versus nurture”. This
is an area of psychiatric research in which Freud’s influence has only just be-
gun to make itself felt”.

While former twin investigations dealt primarily with psychoses, oligo-
phrenia or other severe mental disorders and abnormalities, the twin-method
Is increasingly employed in the research of neuroses.

In recent years, a number of investigations of probands with neuroses and
various forms of psychopathy made by the classical twin method have been
published. Besides the earlier investigations of Slater (1953) and Eysenck &
Prell (1951) the investigations of Braconi (1961) can be mentioned and also
of Ihda (1961), Slater (1961) Gottesman (1962) and Tienari (1963). These
investigations combine to emphasize the considerable importance of genetic
factors for the development of psychopathies and of neuroses. In the case of
the latter, heredity seems to be particularly significant for the development of
compulsive, obsessive neuroses, while this does not seem to be the case with,
for instance, conversion-hysterias.

Twin investigations have been much criticized for their methods of collect-
ing material, their poor representativity considering the predominance of
hospitalized probands, the concepts of concordance-discordance and of diag-
nosis and the zygocity criteria employed. New twin investigations of psy-
chiatric disorders are therefore still required. These should, like any other
scientific investigation, be carried out as objectively as possible, especially
should they be free of conscious prejudice or attempts of employing the twin
method for the proving of certain theories, as for instance that schizophrenia
has no association with genetic factors. The results derived from investiga-
tions of the heredity of schizophrenia, not only by the help of the twin method,
but also by other genetical-statistical methods are still so significant, that they
can only be refuted by results produced by investigations on comprehen-
sive materials which, with regard to the collection of material and its analysis,
are far more convincing than the few lesser investigations which have hitherto
been published, to substantiate that this disease has nothing whatever to do
with genetics.

It seems at the moment probable that the concordance rates recorded in
the literature for the psychoses must presumably be modified with the publi-
cations of investigations of twin series collected outside psychiatric hospitals
and institutions. On the other hand it should be emphasized that investiga-
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tions on the genetics of the neuroses seem to have come to the front, and
that this field of research is as yet so little cultivated that there is reason to
expect fruitful results. Twin investigations will not, however, as has already
been pointed out, be able to elucidate questions concerning the mode of
hereditary transmission, for this, other methods of investigation must be
employed.



SUMMARY

Chapter 1

In a short survey of the problem of heredity and environment the theoretical
possibilities of the twin method for elucidating the psychiatric-psychological
aspects of the complicated interplay of individual and environment are out-
lined.

Chapter 2

The aim of the work is to add to our knowledge of the interaction of the
individual and his environment by means of an intensive psychiatric-psycholo-
gical investigation and analysis of phenotypical differences and similarities
between monozygotic twins who have been reared apart from early life.

The theoretical advantages and the practical difficulties of accomplishing
such an investigation are discussed.

Chapter 3

An account of the twin method used in psychiatric-psychological research is
made. The arguments raised against the theoretical requirements of the me-
thod, that there exist two kind of twins, monozygotic and dizygotic, are dis-
cussed.

The traditional use of the twin method and of the concepts of concordance
and discordance in psychiatric-psychological research are treated and made
the object of discussion.

The special twin methods that lay emphasis on an investigation and ana-
lysis of intra-pair differences in monozygotic twin partners are discussed.

On the basis of the literature the social and psychological aspects of being
a monozygotic twin are elucidated, and the reasons for evading the theoretical
sources of error associated with this, by examining monozygotic twins who
have grown up each in his own environment, are substantiated.

Chapter 4

The relatively few publications on separated pairs of twins are considered;
and the two greater, systematic investigations of respectively Newman, Free-
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man & Holzinger and Shields are described, especially with reference to the
collection and selection of materials, as well as the methods of investigation.
The chief results and conclusions of these investigations are summarized.

The present, Danish investigation is characterized and placed in relation to
the earlier investigations.

Chapter 5

The collection and selection of the investigation material is accounted for.
The material derives partly from a systematic registration of all twin births
in Denmark in the period 1870 to 1910, which has been made at the Institute
of Human Genetics of the University of Copenhagen, and partly from a
tracking down, made by the author, of separated twins born after this period.

An account is given of the criteria of selection and of the twin pairs who
were not included in the investigation because they did not comply with them.

The representativity of the twin material is discussed.

Chapter 6

The material for investigation consists of 12 monozygotic twin pairs, nine
female and three male, who at the time of the investigation were of ages rang-
ing from 22-77 years.

The composition of the material with regard to sex, age, time of separation,
and the reasons for separation is analysed and compared with the materials
produced by the earlier investigations.

Chapter 7

The methods of investigation embrace, partly medical-psychiatric interviews
and clinical and special investigations associated with them, and partly psy-
chometric methods, intelligence and personality tests.

The methods in the various examinations are described and their theoretical
and practical limitations for research are discussed.

Chapter 8

The principles in the establishment of the zygocity diagnosis are laid down.
The criteria, and the results of the examinations are presented and discussed.

Chapter 9

The results of the medical-psychiatric investigations fall mainly into four
groups: The first including the general health of the twins, the other includ-
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ing the occurrence of various somatic diseases and abnormalities, the third
their normal mental qualities, intelligence functions and personality struc-
ture, and under the last heading the development of certain psychiatric
disorders, neuroses and personality deviations, in some of the probands.

The interplay of individual and environment and the conclusions that can
be drawn concerning the relative significance of environmental and genetic
factors are elucidated through a systematic account and discussion of the in-
tra-pair differences and similarities which could be established.

Chapter 10

On the basis of the information available concerning the environments of
the twins, especially with reference to social, psychological and inter-personal
environmental constellations, a corresponding analysis is made of the dif-
ferences and similarities in the environmental conditions during childhood
and later.

Chapter 11

The results of the psychometric examinations, which were made concur-
rently with but independently of the other Investigations, are presented. The
results of the intelligence testing is made the object of a statistical analysis,
while the results of the personality testing are assessed from the results pro-
duced by the general psychiatric-psychological evaluation.

Chapter 12

The total results and the conclusions of the investigation are treated to a
general discussion, and a comparison is made with results and conclusions
from the earlier investigations of monozygotic, separated twins.

It is emphasized that, by means of the methods of investigation employed,
it has been possible to disclose a series of phenotypical differences and similari-
ties between the twin partners, from which conclusions can be drawn con-
cerning the relative importance that can be attached to environmental and
genetic factors for the development of the human individual.

The possibilities of the various methods of investigation for establishing
intra-pair dissimilarities or similarities are discussed, especially those differen-
ces that in this respect exist between ordinary clinical, psychiatric-psycholo-
gical methods of investigation and psychometric investigations which aim at
a statistical analysis of the interplay of individual and environment.

In the final comments the importance of genetic factors for the appearance
and development of neurotic symptoms and disorders, and the possibilities of
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research for a detailed elucidation of the interplay of individual and environ-
ment are stated.

It is pointed out that the difficulties and limitations of investigations of
monozygotic twins reared apart do not derive from the twin method as such,
but from the conditions that characterize psychiatric-psychological methods
of investigations and problems in general.
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ELEMENTARY TABLES

TABLE A
Blood — and Serum Grouping

Twin |AABO| MN | P | Rhesus Lewis Duffy | Kell | Lutheran | Hp Gm
I A, MNs P+ Ryr Le(a—) Fy(a—) K— Lu(a—) Hp2-1Gm(a+)
II A, Ms P+ Ry Le(a—) Fy(a+) K- Lu(a—) Hp2-1Gm(a+)
III A, Ns P+ R;R;, Le(a—b+) Fy(at) K-— Lu(a—) Hp 2-1Gm(a—)
IV. B Ns P+ Ryr Le(a+b—) Fy(a+) K- Lu(a—) Hp2-1 Gm(a+)
V  ABNs P+ Ryr Le(a+) Fy(a—) K— Lu(a—) Hp2-1Gm(a+)
VI. O MNs P+ RyR, Le(a—b+) Fy(at) K— Lu(a—) Hp 2-2 Gm(a—)
VII A, MNS P+ Ry Le(a—) Fy(a+) K— Lu(a+) Hp2-1Gm(a—)
VIIIT. O MNS P+ Ryr Le(a—b+) Fy(a+) K— Lu(a—) Hp2-2 Gm(a—)
IX O MS P+ R Le(a—) Fy(a—) K+ Lu(a—) Hp2-1Gm(a+)
X O MS P+ R Le(a—b+) Fy(a+) K— Lu(a—) Hp2-2 Gm(a+)
XI ABNS P+ rr Le(a—) Fy(a+) K— Lu(a—) Hp2-1Gm(a—)
XII. O Ms P— R Le(a—) Fy(a+) K— Lu(a+) Hp2-1Gm(a+)
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TABLE B
Finger Print Values (I-VI)

Ridge counts

Intra-

Twin Pairs \ Total giaﬂl‘;-
r/l rence
R \ U \ R l U R 18} R 18} R 18)
Palle...... r 22 14 2 - - 6 - 15 - 93
1 9 18 - 1 - 4 - 4 - 15
1 4
Peter...... r 20 10 1 - 8 - 6 - 12 - 97
1 13 18 10 - - - - 9 - 15
Olga...... r 17 - 1 - 14 - 20 12 13 - 129
1 - 13 - 2 - 10 - 18 - 11
11 9
Ingrid..... r 16 - 2 - 12 - 21 13 15 - 138
1 - 14 - 9 - 14 - 20 - 15
Maren r 18 - 15 - 12 - 9 12 9 12 140
1 - 16 - 15 - 12 8 16 - 12
111 8
Jensine.... r 17 - 9 11 13 - 16 - 11 - 132
1 - 15 - 14 - 13 8 11 - 11
Ingegerd... r 21 - 5 - 8 - 21 - 16 - 133
1 - 11 - 11 - 6 - 18 - 16
v 3
Monika... r 14 6 5 6 9 - 16 11 18 7 130
1 - 14 - 9 - 14 - 14 - 16
Kaj....... r 17 - - 8 - - 13 - 11 -
1 - 14 - 9 - 9 - 7 - 6 o4
A% 1
Robert.... r 21 - - 9 8 - 17 - 8 - 95
1 - - - 6 - 8 - 8 - 10
Martha.... r - - - 17 14 - 14 - 12 - 113
1 - - 8 - - 13 - 16 - 19
VI 18
Marie. . ... r - - - 17 11 - 13 - 9 95
1 - - 7 - - 10 - 12 - 16
r/l = right/left; R = radial, U = ulnar.
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TABLE B
Finger Print Values (VII-XII)

Ridge counts

Intra-
Twin Pai 1 pair
'win Pairs 2 3 4 5 Total Diffe-
r/l rence

Kamma r 6 2 - 12 6 - 16 - 19 = 105
1 7 8 - - - 5 - 15 - 18
VII 5
Ella....... r 8 - 7 - 9 - 13 - 13 -~ 110
1 13 10 - 8 - 10 - 13 - 16
Signe..... r 27 13 14 18 16 - 16 17 20 = 204
1 20 12 22 25 18 - 25 - 18 -
VIII 21
Hanne r 21 - 17 - 15 - 18 - 19 - 183
1 21 - 16 15 20 - 18 - 18 -
Karin..... r 18 - 11 14 - 19 23 16 14 - 1714
1 - 15 21 9 - 13 13 23 - 14
IX 9
Kristine... r 21 - - 18 10 - 21 21 18 - 165
1 - 11 18 12 15 16 16 17 - 15
Petrine.... r 19 - - 20 - - 24 4 14 - 168
1 - 16 16 9 - 17 - 23 - 19
X 11
Dorthe.... r 22 - - 19 13 - 23 15 14 - 179
1 - 19 22 10 - 14 15 17 - 16
Astrid.. ... r 14 9 6 - - - 4 - 4 -
1 - - - - - 7 - 5 - 7 47
XI 6
Edith..... r 5 - 2 - - 6 - - 9 - 4
1 - - - - - 10 - 9
Viggo..... r 21 10 - 7 14 - 10 - 8 = 123
1 - 19 8 - - 11 - 13 - 12
XII 1
Oluf...... r 22 13 8 - 13 - 9 - 10 - 122




TABLE C
W-B Weighted Scores (WS), Points and 1Q’s for the First Testing (1) and the Retesting (1I).

Infc -l ¢ _ Digi Arith- Similari- Picture Picture Block Obj Digi Verbal Perform- Total Perform- Total
Twin Pairs “Son | hension | Span | metic | des Arrange- | Comple- e | Asembly | Symbol | Points | 2 Py | Verbal 1Q | L0CTG 10
r ol r ol ol 1ol ol o|{r ol o| oo | oI o 11 11

I Palle...... 12 13 12 12 7 7 1613 1212 11 14 12 13 1615 12 13 15 14 59 57 66 69 125126 114 112 121 125 119 120
Peter...... 13 17 14 17 910 16 17 1214 1113 1013 1416 12 14 16 16 64 75 63 79 127147 120 133 117 129 121 135
II Olga...... 9 9 6 8 6 7 7 7 1211 7 7 9 9 1010 12 12 7 6 40 42 45 44 858 94 96 103 102 99 99
Ingrid..... 11 13 6 9 7 9 7 7 1412 10 9 9 10 9 11 11 10 8 7 45 50 47 47 92 97 99 105 105 105 103 106

III Maren.... 10 13 6 6 14 8 12 10 11 (10)* 49 51 100 104 110 108
Jensine.... 10 10 8 9 4 4 910 11 11 7 7 10 7 9 12 9 8 9 42 44 41 45 83 89 96 98 98 103 97 101
IV Ingegerd.. 9 9 6 6 3 3 10 7 6 9 4 10 10 10 7 7 10 14 6 7 34 34 37 48 71 82 88 88 97 110 91 98
Monika... 10 10 9 8 3 2 10 9 9 8 7 9 8 10 9 9 11 13 9 8 41 37 44 49 85 86 96 92 105 111 100 101

V Kaj....... 13 12 7 10 11 9 10 7 10 10 53 46 99 110 111 111
Robert.... 1516 13 14 9 6 7 7 1614 910 12 9 1010 12 12 6 8 60 57 49 49 109106 118 115 114 114 117 115

VI Martha. 8 6 7 6 10 9 7 10 13 10 37 49 86 95 116 105

Marie.. ... 5 5 6 4 8 11 8 13 8 28 46 74 85 113 97
VII Kamma. 7 8 12 9 7 10 3 4 9 11 10 12 9 12 8 9 11 14 6 6 38 42 44 53 82 95 94 98 109 120 100 110
Ella....... 6 7 9 9 7 7 4 6 11 12 7 10 9 10 7 7 5 12 6 5 37 41 3444 7185 93 99 98 109 94 104
VIII Signe. . ... 7 9 7 8 3 3 6 4 6 9 4 7 9 8 6 5 8 9 6 6 29 33 33 35 62 68 86 92 100 102 91 96
Hanne.... 8 8 1010 4 3 4 6 8 8 7 9 9 8 8 7 12 7 7 3435 3842 7277 93 94 105 110 98 101
IX Karin..... 8 8 9 10 9 6 4 6 11 5 9 7 6 8 5 6 11 12 6 6 41 35 37 39 78 74 101 96 108 112 104 102
Kristine... 9 9 10 7 7 7 4 7 11 11 6 7 8 9 4 4 9 11 7 8 41 41 3539 76 80 101 101 106 112 103 105
X Petrine.... 11 12 14 11 10 9 9 4 13 14 7 9 1413 10 8 12 12 9 11 57 50 52 53 109103 119 112 127 129 125 122
Dorthe.... 11 11 8 9 7 7 9 9 12 11 8 8 10 12 5 7 10 12 6 7 47 47 39 46 86 93 109 109 115 124 111 116
XI Astrid..... 13 13 12 11 6 7 6 7 10 13 7 7 1010 9 7 7 11 6 6 47 51 39 41 86 92 109 113 115 117 111 115
Edith..... 12 11 10 12 7 7 9 6 11 9 7 7 10 7 1010 12 11 8 9 49 45 47 44 96 89 111 107 124 120 117 111
XII Viggo..... 7 8 7 5 4 6 12 12 7 5 3 7 4 8 7 6 7 7 5 4 3737 2632 6369 102 102 103 109 99 102
Oluf...... 11 11 10 10 7 4 9 9 10 8 7 7 8 10 8 8 10 12 5 5 47 42 38 42 85 84 110 105 116 121 112 112

* The twin in pair III who was not retested, was not given this sub-test at the lst test either; in calculating the total scores, a value (10) corresponding to the average scores in the other four sub-tests in the
performance section has been used.



Pair I:

Pair II:

Pair III:

Pair IV:

Pair V:

Pair VI:

Pair VII:

Pair VIII:

Pair IX:

Pair X:

Pair XI:

Pair XII:

TWIN PAIR INDEX

Pp. 40, 41, 43, 45, 46, 47, 52, 60, 62, 63, 68, 69, 71, 72, 73, 74, 75, 76, 77, 78, 79,

85, 90, 91, 92, 94, 96, 97, 98, 99, 102, 103, 110, 112, 118, 129, 149, 150, 152.

40, 41, 43, 45, 46, 47, 52, 54, 60, 62, 63, 67, 68, 69, 70, 71, 72, 74, 75, 76, 78,
79, 85, 86, 90, 91, 92, 94, 95, 96, 97, 98, 99, 101, 102, 110, 112, 118, 120, 127,
129, 149, 150, 152.

40, 41, 43, 46, 47, 63, 68, 69, 70, 71, 74, 76, 78, 79, 85, 86, 91, 92, 96, 97, 98,
99, 101, 103, 107, 109, 110, 112, 118, 120, 127, 129, 149, 150, 152.

40, 41, 43, 44, 45, 46, 47, 52, 54, 63, 68, 70, 72, 74, 75, 76, 79, 83, 90, 91, 92,
94, 97, 99, 101, 102, 103, 110, 112, 120, 129, 135, 149, 150, 152.

40, 42, 43, 45, 46, 47, 52, 54, 62, 63, 68, 69, 71, 72, 73, 74, 75, 76, 78, 79, 80,
84, 86, 90, 91, 94, 96, 97, 98, 99, 100, 101, 102, 103, 110, 112, 118, 120, 129, 135,
149, 150, 152.

40, 42, 43, 46, 47, 53, 54, 63, 67, 71, 72, 74, 75, 76, 78, 79, 82, 84, 86, 90, 91,
94, 97, 98, 99, 100, 102, 103, 110, 112, 118, 120, 129, 149, 150, 152.

40, 43, 46, 47, 52, 63, 68, 69, 71, 74, 75, 76, 77, 78, 91, 92, 96, 97, 99, 100, 101,
103, 110, 112, 120, 129, 149, 151, 152.

40, 42, 43, 45, 46, 47, 52, 63, 67, 68, 69, 71, 72, 74, 75, 76, 78, 79, 83, 84, 90,
91, 96, 97, 98, 99, 100, 101, 102, 110, 112, 120, 129, 135, 149, 151, 152.

40, 43, 45, 46, 47, 53, 54, 63, 67, 68, 69, 71, 72, 74, 76, 78, 91, 92, 97, 99, 100,
101, 102, 110, 112, 117, 118, 129, 149, 151, 152.

40, 43, 46, 47, 63, 67, 68, 69, 72, 73, 74, 75, 76, 77, 78, 86, 90, 91, 92, 94, 96,
97, 98, 99, 101, 102, 103, 110, 112, 118, 120, 127, 129, 149, 151, 152.

40, 43, 46, 47, 60, 63, 68, 69, 72, 74, 76, 78, 86, 90, 91, 92, 96, 97, 98, 99, 101,
102, 110, 112, 120, 127, 129, 149, 151, 152.

40, 43, 45, 46, 47, 54, 62, 63, 66, 68, 69, 71, 74, 76, 77, 90, 91, 94, 97, 99, 101,
102, 103, 110, 112, 117, 120, 129, 149, 151, 152.
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