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Introduction



1.
Hans Eysenck: Consensus and Controversy
SOHAN AND CELIA MODGIL

INTRODUCTION

During the last forty years, Hans Eysenck’s brilliant contribution to knowledge has been
well-known world-wide. From its early transmission, his work has not been without its
critics. Naturally, criticisms persist, although his work continues to be frequently
acknowledged with great admiration in the channels of psychology. With such prolific
work, it would seem justified to consider the discrepancies, the omissions, together with
the various interpretations which have been and are currently being highlighted.

The publication of Eysenck’s biography by Gibson (1981) has provided an excellent
forerunner to a wider directed analysis of his work and its place in the evolution of
psychology. Further, the Festschrift for Eysenck (Lynn, 1981), on the occasion of his
sixty-fifth birthday with contributions from his past students and colleagues from the
Institute of Psychiatry, London, together with others attracted by Eysenck’s thinking,
provides a review of the major contributions of Eysenck and his associates, ranging from
the genetic and physiological foundations of personality to its clinical and social
expressions.

CONTINUING THE DEBATE: THE STRATEGY OF THE
BOOK

The book has as its objective the evaluation of elements of Eysenck’s work from the
perspectives of a range of areas of psychology: behavioural genetics, personality,
intelligence, social attitudes, psychotherapy and Freudian psychology, behaviour therapy,
sexual and marital behaviour, smoking and health, astrology and parapsychology. It aims
to provide in a single source the most recent ‘crosscurrents and crossfire’, to begin to
clarify the contribution of Eysenck to the evolution of the understanding of human
behaviour.

The volume attempts to provide theoretical analysis supported by research on aspects of
Eysenck’s work, presented predominantly either positively or negatively by pairs of
distinguished academics representing particular areas of knowledge. The paired
contributions have been exchanged, through the editors, to provide an opportunity for
both parties to refute the ‘heart’ of the opposing paper. This would perhaps go some way
towards the prescription that what the study of human behaviour needs at this stage of its
own development is a wide-ranging approach to the facts, furthering the hope that this
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growth will continue so as to include an openness to the evidence outside Eysenck’s own
framework.

Although axiomatic, it would be expedient to emphasize that the labelling
‘predominantly positive’ or ‘predominantly negative’ implies that the writer of the
predominantly “positive’ chapter agrees in the main with the theory but is not in entire
agreement, therefore being allowed some latitude towards disagreement. Likewise,
‘negative’ chapters mean that contributors predominantly but not entirely disagree with the
theory, therefore permitting some latitude towards agreement. The interchange of chapters
therefore produces points of consensus and of controversy.

The difficulties in this ambitious debate project are not minimized. Although every
attempt has been made to achieve precision matching of pairs, in exceptional cases one of
the contributors within a matched pair has followed a ‘middle course’. This established
itself as a ‘contrasting” enough pair to lend itself to the debate format of the book.

Although the editors dictated the generic topics to be debated, the contributors were
free to focus on any inherent aspect or specialization of their own. Again, however, the
consequent interchange of the chapters allows formulation of points of consensus and of
controversy, therefore retaining the thrust of the debate.

The choice of contributors was restricted to those who are objectively critical and who
are knowledgeable about the theory. Some of the most publicized critics tend to have non-
scientific axes to grind and their views and their polemics are well-known. The scholarly
value of the book could be seriously damaged unless the contributors have the desire and
the capacity for the kind of intellectual honesty needed to come to grips seriously with the
scientific, psychological and social issues raised by the theory.

The following chapter by Gibson provides further initiation, and his introductory
comments on the contents of the book are designed to stimulate and provoke the reader
to engage in the debate.

REFERENCES

Gibson, H.B. (1981) Hans Eysenck: The Man and His Work, London, Peter Owen.
Lynn, R. (Ed.) (1981) Dimensions of Personality: Essays in Honour of Hans Eysenck, Oxford, Pergamon
Press.
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2.
Introductory Chapter
H.B.GIBSON

The idea of making Hans Eysenck’s works the subject of a volume devoted to Consensus
and Controversy is specially attractive, for of all living psychologists he is perhaps the most
controversial figure. Again, because of the very wide scope of his writings, which embrace
topics as diverse as intelligence, personality theory, social and political attitudes, Freudian
theory, behaviour therapy and sexual behaviour, to mention but a few, here is an
opportunity to bring together experts from a wide diversity of fields to discuss and debate
Eysenck’s contribution to their specialisms.

The Editors’ intention has been to bring together a pair of disputants, ‘predominantly
positive’ and ‘predominantly negative’ in their attitudes to Eysenck’s contribution to each
of the nine chosen fields. This intention was a highly ambitious one, and of course it has
not been wholly achieved as we shall see. But although the formal structure of the volume
has not attained a perfect balance, here we are provided with a rich feast of scholarship
with varied individual approaches from different contributors who have been free to cast
their chapters in whatever form they chose. Being invited to contribute an introductory
chapter I take the same liberty, and I have had the advantage of having read the
manuscripts of each of the eighteen chapters. Professor Eysenck will have the privilege of
adding the concluding chapter when all is complete.

To comment that Eysenck is well-known for being a controversial psychologist is to
risk the charge of mere banality. Some lesser writers have sought to advance their careers
over a long period on the basis of a sustained campaign of criticizing and even vilifying him.
Consequently, a few readers may be attracted to this volume in the hope of encountering
an orgy of invective, perhaps sprinkled with four-letter words (I mean four-letter words
such as ‘dull’, the worst swearword in the critics” armoury). Some may even hope for the
quaint and alliterative baroque of political invective that has characterized Eysenck as ‘a
fascist and intellectual prostitute parading as a “professor of psychology™ (Bulletin of the
Progressive Intellectuals’ Study Group (Birmingham), 1972). If this is their hope, then they
will be disappointed, for these Birmingham ‘intellectuals’ are not represented here, and
all controversy is conducted at quite a high level of academic discourse. As a privileged
reader of the typescripts, I have noted that last-minute alterations have generally been in
the direction of moderation of language and excision of ornate pejorative adjectives; for
instance, one writer thought better of referring to Eysenck having a ‘troglodytic’ fixation
on conditioning—now he is alleged just to have a fixation.

Some readers may regret the absence among the critics of thingummy and whatsisname
who have offered themselves so persistently over the years as champions with their little
slings against the Eysenckian Goliath. Other readers may be relieved that we are spared a
repeat performance with sling-shot worn smooth with over-use. I think that we must
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applaud the great efforts that the Editors have made to bring together such a varied
collection of commentators. It is a wide one, and among the eighteen contributions there
is, of course, some unevenness in the standard of debate, as well as some variation in
familiarity with Eysenck’s writings.

The Editors’ difficulty, as I see it, has been one of getting together a fair number of
people who combine the various qualities of some personal eminence in their field, a
sound knowledge of Eysenck’s writings, and a critical detachment even to the point of
sustaining an abrasive argument. To the ‘outer barbarians’ (those living without the
educative influence of the Maudsley Commonwealth) it may seem that the Editors have
just assembled a bunch of Eysenck’s buddies to hold a party: but this is a phenomenon of
perception encountered in psychophysics. If one is quite unfamiliar with a subject,
important differences between stimuli are simply not perceived. To the barbarian the
disputation among scholars seems pretty meaningless because to him they all appear to be

saying much the same thing.

In this volume we have Gordon Claridge, recruited by the Editors to write a paper on
Eysenck’s contribution to the psychology of personality from a ‘predominantly negative’
point of view, worrying because he is being, he says, cast in the role of an ‘Eysenck hit
man’. He writes: ‘1 have always considered myself as veering more towards the
sympathetic than towards the antipathetic pole of the love-hate-Eysenck dimension.” But
there are few psychologists who know the Eysenckian theory of personality as thoroughly
as he, and so Claridge is specially well qualified to identify and criticize weak points in
that theory.

It is perhaps a pity that Charles Spielberger’s appreciation of Eysenck’s contribution to
the ‘Smoking and Health’ controversy is not balanced by a more negative criticism, for
the great body of the anti-smoking critics will not be appeased by Philip Burch’s chapter.
* But I have no hesitation in saying that we are privileged to have so distinguished a
chapter from so eminent a scholar as Professor Burch. The anti-smoking establishment has
a very vociferous and widely-publicized press anyway, so we really do not need to be
concerned about appeasing the critics. Both Spielberger and Burch do a signal favour to
scientific inquiry into the matter of smoking and health by their papers, which in their
different ways applaud the role that Eysenck has played in the controversy.

Quite the same cannot be said for the chapters referring to ‘Astrology and
Parapsychology’. Many people will find it difficult to know what to make of the chapter
by Sargent on ‘Parapsychology and Astrology’, astonishingly designated by him as ‘the
youthful sciences” (Babylon is fallen, is fallen, that great city!). But as a famous mediaeval
cathedral has a tower that was deliberately flawed by the architect for fear of Heaven’s
jealous wrath against a creation that aimed to be too perfect, so among eighteen chapters
we must allow a little amphigouri. On these topics one might have expected there to be
no lack of critics of an independent status to provide the paired chapter to balance Sargent’s
extreme partiality; instead, we have Eysenck’s co-author of Astrology—=Science or
Superstition?, David Nias, collaborating with Geoffrey Dean, editor of Recent Advances in Natal
Astrology, providing the companion chapter. It might have been, therefore, that here we

* Editors” Footnote: Professor Philip Burch accepted the invitation on the clear understanding that he
would present a balanced perspective, that is, steer a ‘middle’ course. The Editors considered this
to lend itself to a ‘contrasting’ enough pair to fit the debate format of the volume.
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would have had a mere sciamachy among close associates of Eysenck, but in fact the Nias
and Dean chapter is refreshingly critical, certainly as far as parapsychology is concerned.
They cite the relevant studies so conspicuously omitted from Sargent’s chapter, and
openly discuss the issue of parapsychology’s involvement with fraud and trickery. They
make a serious effort to discuss the surprising fact of Eysenck’s involvement with the
whole area, an involvement that has surprised so many of those who take his work very
seriously.

What is Eysenckian psychology? Basically it is the application of scientific method to the
study of behaviour, and Eysenck focuses on human behaviour, for although he has always
paid serious attention to experimental work with animals, to quote the title of one of his
more popular books, Psychology Is about People. Indeed, the rat and the pigeon hardly get a
look in throughout this volume. And what is the scientific method that is pursued in
Eysenckian psychology? According to Thomas Huxley, ‘Science is nothing but trained and
organized common sense.” So do we have here a number of psychologists arguing about
the application of common sense to the study of behaviour? The reader, who has his own
ideas about what common sense consists of, must be the judge of how far this aim is
fulfilled. For here we are concerned not with what is politically expedient, morally
comfortable, aesthetically satisfying or even ethically justified; we are concerned with
approximations to such truths as can be established by fallible men and women striving to
come to grips with the reality of their time and with universals.

Eysenck himself has never been a ‘comfortable’ figure. His appetite for controversy has
irked many people who appear to believe that the role of the scientist should be to
provide convenient ammunition for the ‘good guys’ to use against the ‘bad guys’. But the
‘good guys’ who seek convenient arguments and easy solutions will not always find them
in Eysenckian psychology, in which inconvenient truths that cannot always be assimilated
into a nice, smooth, ‘progressive’ policy, keep popping up and demanding answers in a
most embarrassing way. As I have pointed out, the intention to divide the chapters of this
book evenly between the ‘predominantly positive” and ‘predominantly negative’ was not
entirely fulfilled. The ‘pro’ chapters might have meant that the writers entirely agreed
with Eysenck, but this is certainly not the case. The ‘and’ chapters might have meant
cither that the writers believe that Eysenck talks through his hat, or that what he says is all
very well to admit between specialists, but that it would be much better for us all socially,
morally and for the sake of our peace of mind, if Eysenck would simply shut up. But
insofar as there are ‘and’ chapters, critics have taken neither of these views.

Because Eysenck has ventured into so many fields of psychology it stands to reason that
he cannot be an outstanding expert in every one of them, and he makes this quite clear in
his writings. In a volume such as this we have the opportunity to draw upon the expertise
of many psychologists who have concentrated in depth on certain topics, and it is
interesting to see how they have reacted to Eysenckian psychology in relation to those
topics. In modern life experts tend all too often to work in their laboratories somewhat
isolated from public understanding of what they are doing, and their findings are
announced, sometimes in a garbled form, through the journalistic media. This sometimes
leads to ex cathedra statements on scientific matters without the public having the ability to
appreciate or assess the reality behind the statements. Eysenck is one of those who early in
his career started to put psychology on the map and bring Everyman into the debates. His
early books, Uses and Abuses of Psychology, Sense and Nonsense in Psychology, Fact and Fiction in
Psychology, have had a tremendous influence. But as Donald Broadbent points out in
introducing the Festschrift for Eysenck (Lynn, R. (Ed.) (1981) Dimensions of Personality),
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even if some of those people who were inspired by these books seriously to study
psychology and related disciplines have later gone on to criticize Eysenck, the best of the
critics have done so using the same principles of scientific reasoning that are basic to the
Eysenckian approach. This volume is not just a book for specialists; the arguments raised
by the protagonists can be continued by readers of widely different backgrounds, and they
may very well disagree with both of the protagonists on some issues, and with Eysenck
himself.

I am writing this introductory chapter without having seen Eysenck’s concluding
chapter, but I suspect that in some instances he will agree more with some of what is
offered as ‘predominantly negative’ than with that which is supposed to be
‘predominantly positive’. Indeed insofar as I am qualified to have a personal opinion, I find
that some of the critics have come closest to what I understand Eysenck to mean.
Eysenckian theory of personality has made great strides since the publication of Dimensions
of Personality in 1947 because it has attracted so many men and women of outstanding
ability and critical intelligence. Thus, without myself entering into the controversy over
his theory of personality, with particular reference to the status of psychoticism, I think that
Claridge (‘predominantly negative’ by intent) gets to the heart of the matter, and thereby
advances the development of the theory, more than Costa and McCrae who confine
themselves more to discussing and approving the descriptive aspects of the theory.

We may recall how Balak, King of Moab, hired Balaam to make a ‘predominantly
negative’ judgment of the Israelites, in fact ritually to curse them. Balaam went upon his
ass to perform this ceremony (interrupted on the way by the ass falling down before the
Angel of the Lord); but although Balaam tried to perform the ceremony required of him
three times, his message always turned out to be ‘predominantly positive’—in fact he
blessed their destiny, much to the chagrin of Balak and the Moabites. Now this may be
said to have happened in certain cases in this volume, although I hope that no unkind
reviewer will take the analogy further and suggest that the ass has had her say too.

There are just one or two who, invited to comment on the work of Hans Eysenck, have
taken the line of, ‘Blow what Eysenck has to say—but here’s what me and my mates think
on the topic, and here’s a chance to publish it]” The majority have concentrated on
Eysenck’s writings rather than their own. In Arthur Jensen’s brilliant and lucid chapter on
‘The Theory of Intelligence’ he refers us to over forty of Eysenck’s publications, and to
only one of his own. But even Kline, who refers to only three of Eysenck’s publications
and to fourteen of his own, is writing about psychoanalysis in a climate that has been
substantially changed over the past thirty years by Eysenck’s critique of the subject. Thirty
years ago Kline would have been regarded by the psychoanalytic establishment not just as
an extreme heretic, but as a monster determined to wreck the whole psychoanalytic
movement by admitting the possibility (as he does) that psychoanalytic therapy is entirely
ineffective. This would have put Kline in the dog-house in the 1950s, but it now seems
that in the 1980s he can write with impunity and have no fear that a hit-squad will be sent
out from the Tavvy to do him.

In this volume Spielberger refers to the fact that in his Centennial volume (in the Centennial
Psychology Series) the papers that Eysenck selected as representing what he considered to be
his most significant contributions were in the four areas of personality, behaviour therapy,
genetics and social psychology. These four areas are certainly represented here, but perhaps
the most outstanding of the more recent developments in his work is the advance he has
made in the study of intelligence. This, of course, was the topic of the very first paper that
he published in 1939 (slightly distorted by the additions from Burt’s editorial pen!). The
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present volume begins with a most distinguished paper by Arthur Jensen, which describes
Eysenck’s progress over forty years and the increasing development of a biologically based
theory of intelligence. This impressive paper, contributed by one of the world authorities
on the subject, makes it clear that quite apart from Eysenck’s contributions in all other
areas of psychology he now stands as one of the most innovative and important theorists
of intelligence. This is indeed remarkable, for up to about 1970 Eysenck had not initiated
much research or published a great deal concerning intelligence. It is literally true that the
research of Galton into the physiological basis of intelligence lay fallow for nearly 100
years for want of the technical hardware to advance it, and now in the late twentieth
century Eysenck is in the forefront of those whose research and brilliant insights bid fair to
achieve a revolution in the psychology of individual differences in intelligence.

No-one is going to read through this book like progressing through a nine-course
European banquet. Rather, they are going to treat it like one form of Japanese banquet,
where all the dishes are on the table, and one moves among them according to one’s fancy.
It would be pointless and indeed tedious if I were solemnly to discuss in turn each of the
eighteen papers that have occupied so much of my reading time over recent weeks. Readers
should be aware that the manner in which the papers were written has differed. Thus in
some cases writer A has read and could respond to the chapter by B, and in some cases this
has not been so. As I see it, in my capacity as writer of the introductory chapter I cannot
do better than act as host at the feast, mentioning some of the highlights of some dishes,
and even to neglect to mention others. The papers I do not mention are not necessarily of
lower standard or of lesser importance, but I know quite well that each reader will first
sample this, then make a meal of that, according to his individual fancy.

If readers first fancy a little vinegar in the dish, then let them turn to Arnold Lazarus
for his views on ‘Sterile Paradigms and the Realities of Clinical Practice’. They will find
the sharpness of the dish offset by the more solid fare provided by Barbrack and Franks
who inquire whether Eysenck is ‘Anachronistic or Visionary’. They begin with a
consideration of ‘the question whether Eysenck has been influential in the development of
behaviour therapy’ which, they say, ‘is the subject of disagreement’. This statement may
surprise readers in the UK: personally in my inquiries among behaviour therapists in the
UK when writing a biography of Eysenck I encountered only one clinical psychologist of
any experience who seriously maintained that Eysenck’s work had been ‘irrelevant’ to the
development of behaviour therapy. However, we must take the word of Barbrack and
Franks that opinion is different in North America.

One of the difficulties we must face in assessing the value and relevance of these two
chapters about behaviour therapy is the ambiguity about what constitutes the
‘mainstream’ of behaviour therapy. Thus, Barbrack and Franks express their opinion that
in pursuing as his primary aim the search for a scientific model by which to explain
behaviour ‘Eysenck drove a wedge between himself and mainstream behaviour therapy.’
When we come to Lazarus’ chapter, however, we find a very different understanding of
what constitutes behaviour therapy in North America, as we shall exemplify later.
Barbrack and Franks go on to give a definition of behaviour therapy as accepted by the
Association for Advancement of Behaviour Therapy that is so wide and vague that it might
even be adopted by many disparate brands of psychotherapists, even with a Freudian
tinge. Perhaps the reality is that the behaviour therapy movement, being launched as it was
as an alternative to psychoanalytic therapy, has been too successful and has therefore
become a bandwagon that all sorts of therapists have climbed upon, so there is in fact no
‘mainstream’ behaviour therapy at all.
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Barbrack and Franks are at least at one with Eysenck in agreeing that their sort of
behaviour therapy derives from extensions of Pavlovian-type conditioning. Lazarus bases
much of his attack on treating Eysenck’s work as though it were now hopelessly
outmoded, and writes: ‘Behaviour therapy has come a long way since Eysenck’s (1959,
1960, 1964) first foray into the field, and I was curious to see what impact recent
developments have had on his earlier thinking. The answer in two words is “zero

»

impact”.

‘There’s glory for you!...I meant (said Humpty Dumpty) “There’s a nice knock-
down argument for you!”.

It is of interest to compare the reference lists given in the two papers in this debate.
Although both parties give quite lengthy lists of published behaviour therapy literature,
there is practically no correspondence between the lists—except for references to
Eysenck’s work. It seems that these protagonists operate in very separate necks of the
woods of North America, and there is little converse between them. The fact that Eysenck
is mentioned by both may be ad hoc to the topic of the debate, but it may be noted that
Barbrack and Franks do not mention any of Lazarus’ published work. So much for the
‘mainstream’ of behaviour therapy. Lazarus makes the usual criticism that Eysenck is not a
practising clinician and ‘non-therapists who lack clinical skills and who have not
experienced the “battlefront conditions” of patient responsibility are likely to provide
platitudes rather than pearls.” Barbrack and Franks bring forward a counter-argument
which deserves very serious consideration and applies especially to behaviour therapy in
the USA——that therapists in private practice are in the business of selling their services and
are therefore perhaps not the people best fitted to assess whether their therapy is
ineffective, or indeed, as Eysenck has unkindly suggested, in certain cases potentially
harmful. They point out that ‘Eysenck’s advantage as an evaluator of therapy is that he is
not a practitioner and has no financial investment in the outcomes of such evaluations.’

It is not for me to try to summarize the arguments of those discussing
behaviour therapy in this book. My role as host at the feast is to comment on some of the
salient points of difference, and sometimes express my puzzlement at some of the features
presented. For instance, what are we to make of the following comment by Lazarus? ‘On
any bookshelf the volumes that are dog-eared from frequent reference by clinicians in
search of pragmatic leads are not likely to bear the Eysenckian imprimatur.” Obviously he
has done much research on the state of the books on his colleagues’ bookshelves, but
perhaps this finding tells us something about the nature of his colleagues. It accords oddly
with the findings of Rushton, Endler and others who have done scholarly research over
the years as to the frequency with which psychologists’ names are cited in the SCI and SSCI.
I think that the latter indices are probably a better guide than the Lazarus Dog-Ear Test.

For those who like the fine bold style of writing that characterizes Eysenck’s work, let
me recommend the strong meat offered by Martin and Jardine. With the coming of these
authors Eysenck must look to his stylistic laurels! They triumphantly present the results of
their large Australian study involving 3810 pairs of adult twins, writing with enormous
self-confidence and having no false modesty in choosing the words to express their
satisfaction with their study:
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The single most astonishing finding from this very powerful study is the complete
lack of evidence for the effect of shared environmental factors in shaping variation
in personality, and their relatively minor contribution to variation in social
attitudes.... The conclusion is now so strong that we must suspect those who
continue to espouse theories of individual differences in personality which centre
on family environment and cultural influences, of motives other than scientific.

I do not think that Eysenck would go as far as this last sentence in his writing, whatever he
might think privately. But as Martin and Jardine advance in triumph, one may think of
them caparisoned in purple and gold, like the cohorts of the Assyrian, as they descend in
ferocity upon the cowering rabble of the hapless environmentalists. They admit that
‘outsiders’ like myself cannot be expected entirely to appreciate the simple glory of their
banners—the thirty-three tables that support their victorious advance (and I must agree):

It may be difficult for the outsider to the field to appreciate how strikingly good are
the fits of our simple models when consideration is given to the power with which
they are tested and the many opportunities for them to fail should the assumptions
on which they are based be false.

It is a pity that this challenging chapter was not available to John Loehlin when he wrote
the companion chapter, for here would have been something most impressive to get his
teeth into, in addition to the studies with which he deals. I predict that this chapter of
Martin and Jardine will be, above all others in this book, the one that will provoke most
comment and controversy.

And where does Eysenck come into all this work on behaviour genetics? It is to be
noted that Martin and Jardine entitle their chapter ‘Eysenck’s Contributions to Behaviour
Genetics’, which is quite modest of them as the bulk of the chapter concerns their own
work, and they might merely have assigned to Eysenck a role similar to that of John the
Baptist. In behaviour genetics Eysenck tends to be the second author—as in his
partnership with Lindon Eaves and Martin, apart from his earlier studies with Prell. But
both of these chapters give due credit to Eysenck for the role he has played in facilitating
behaviour genetic research by others. John Loehlin concludes that:

Perhaps if Eysenck did not believe so firmly in the high heritability of his
personality dimensions, all this would not have come to pass. If so, we who are
interested in behaviour genetics would indeed have been much the poorer. In that
sense, I applaud his sturdy convictions. Long may they lead him forward!

Returning to the banquet spread before us, let us sample a dish with a provocative title.
David Gilbert gives his critical chapter on ‘Marriage and Sex’ the subtitle, ‘Limits of
Monocular Vision’. Does Eysenck, like Nelson, view the field of sexual affairs with only
one eye, and perhaps put his telescope to the blind eye sometimes? We are told that his
approach to the understanding of marital satisfaction is similar to that of those researchers
of the first half of the century, but contrary to the thinking of the vast majority of current
ones—younger researchers like Gilbert, we presume, whom time the devourer of all

things has not yet dulled.
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Let us examine the inadequacy of Eysenck’s research. According to Gilbert, Eysenck
down-plays the possibility ‘that whom one marries is a highly important determinant of
one’s MS (marital satisfaction).” If this were the case, I would have thought that his
readers would laugh him to scorn. I did not myself get that impression from the Eysenck
and Wakefield study cited. Gilbert discusses the methodology of Eysenck’s research in a
perfectly acceptable manner, but I failed to see, possibly because of my own advanced age
and myopia, what he would see if he opened his other eye. Glenn Wilson, who provides
the companion chapter, did not read all this or indeed any other publication of Gilbert’s
before he wrote his piece, nor apparently has Gilbert read anything of Wilson’s. He and
Wilson do not even seem to read the same literature, although they are discussing much
the same topic, with a few exceptions. In fairness, it must be pointed out that Wilson’s
piece is a little-altered re-hash of his chapter published in 1981 in Dimensions of Personality,
edited by Richard Lynn, and so Gilbert had the opportunity to read and comment on it
some time ago, but they seem to inhabit rather different universes. Wilson seems more
generally concerned with sex in all its splendours and miseries both within and outside
marriage, and Gilbert more with the bread-and-butter issues that confront marriage
guidance counsellors.

It is difficult for those who write on the topic of sex and marriage to avoid being
unintentionally funny, for as Eysenck in his Psychology Is about People remarks, ‘Neither
tragedy nor beauty are the common coin of everyday sex, and thus laughter is the only
antidote to tears. Why is sex funny? I think Bergson’s theory of humour finds here one of
the few places where it can be applied with impunity.” Glenn Wilson, in his quite
extensive writings on the topic of sex, generally avoids the pitfalls by resort to a certain
dry humour, but Gilbert’s seriousness leads him to give the following subheading:
‘DARING TO DO IT CORRECTLY’. But having raised our expectations, he fails to go
on to discuss the ‘missionary position” or anything like that. It is the researchers who must
learn to do it correctly, according to a nine-point plan he proceeds to outline.

What spicy dish is there left for me to offer the reader? Christopher Brand (ostensibly
positive) gives us The Psychological Bases of Political Attitudes and Interests’, and John
Ray (ostensibly negative) gives us ‘Eysenck on Social Attitudes and Interests: An
Historical Critique’. By now readers are tired of my telling them that most of the
contributors in this book do not read the same books and journals: they only read Eysenck
in common. Brand’s chapter is something of a tour de force in what he sedulously avoids
mentioning. He avoids reference to Eysenck’s Psychology of Politics, although he does admit
that Eysenck wrote something or other in the 1950s, and he admits to having looked at
Adorno et al. (1950), and at Christie’s attack on Eysenck’s treatment of the personality of
communists. His chapter is indeed something out of the ordinary. The tough-tender
dimension is traced to King Lear (allegedly via William James). I think that he must refer to
Edmund’s speech to Cordelia’s executioner:

Know thou this, that men
Are as the time is: to be tenderminded
Does not become a sword.

But earlier King Lear has accused Cordelia of being ‘so young and so untender’—not
‘tough’, mark you—for being ‘un-tender’ would imply being about the middle of the
dimension, whereas her sisters feigned an extremity of tender-mindedness to flatter the
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old man. But what we should be concerned with is Eysenck’s, not Shakespeare’s, use of
the term ‘tender-mindedness’, and for this we have to refer to The Psychology of Politics.
But John Ray takes a more traditional approach, and covers the ground that has been
argued over for more than forty years. One point of his with which I must take issue,
although I do not wish to get embroiled in the general argument, is his statement that:

I think it behoves me to point out that there is a well-developed alternative theory
to Eysenck’s which, perhaps because it has largely been developed by economists
and perhaps because it does not put Leftists in a particularly good light, seems
virtually unknown among psychologists. This is the libertarian theory as spelt out in
a vast range of publications including von Hayek (1944), von Mises (1949) and
Friedman (1962). As two of the authors mentioned gained Nobel prizes for work
they did in connection with this theory, it seems very strange to me that
psychologists know so little of it.

Or do they? Eysenck specifically cites von Hayek (1960) as ‘one of the few who has been
looking at the T- or liberat end’, and then he goes on to quote from von hayek. (This is in
Eysenck’s ‘Ideology and the Study of Social Attitudes’, in Eysenck and Wilson, 1978.)
What is Ray getting at—and what is all this about psychologists having a Leftist prejudice?
We have become accustomed to psychologists such as Eysenck, Glenn Wilson, Arthur
Jensen, Uncle Tom Cobley and all being designated as Fascist Hyenas of the Right (yes,
and John Ray, too, according to one of these ‘Birmingham Intellectuals’!); now they are
seen as being blinded by their Leftist views. Not that Ludwig von Mises is without Leftist
connections; Oskar Lange of the Polish Politbureau proposed that a statue should be
erected to him by the socialists for his advice on economic accounting in a socialist
economy. As for the psychological motivation of ‘economic man’ as proposed by
economists such as Milton Friedman, I think that we are getting a little outside the debate
about political ideology and social attitudes.

Ray’s major contention is that Eysenck has failed to establish the authoritarianism of the
Left. In this he is curiously at one with Brand who maintains ‘that Eysenck
underestimated, if anything, the “authoritarianism” of the modern Left.” The only time
that Eysenck underestimated the degree of their authoritarianism, to my knowledge, is
when he got on a platform at the LSE naively expecting to give a lecture, instead of being
punched on the nose. Would not Ray grant that this amounts to establishing Left
authoritarianism empirically?

Before I leave this last interesting and exotic dish, I must comment on Brand’s
discussion of the nature of liberalism. I seem to detect an Eysenck-Hayek versus Brand
disagreement. Is it that Brand has run his paper up the flagpole to see whether Eysenck
will salute it or shoot it down? When Eysenck writes his concluding chapter we shall see.
What really puzzles me about Brand’s chapter is the number of unsupported statements
he makes as though they were self-evident truths. That ‘Leftwing and humanitarian views
have tended to enjoy the support of the relatively clever and well-educated people in the
twentieth century’: sure they have, but have not relatively stupid and ill-educated people
tended to support them just as frequently? Again: ‘At least one source of the argument is
that, in the sense that Eysenck has used the term, few people—at least few readers of
psychology—are very eager to appear tough-minded.” Are they not? I would have
thought the most elementary fact about a dimensional model of individual differences in
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personality, attitude and ideology was that a person is likely to be a bit of a nut and a
nuisance all round if he is at the extreme of either end of any dimension. Again: ‘Perhaps
Eysenck’s strongest disservice to his own cause was to try to contrive a psychology of
politics without making much reference to intellectual differences and their expression in
personality and values’; to which I can only say, ‘Whew!”, and invite you to tuck in,
although you may not be able to swallow it all. What a pity that Brand and Ray do not
read each other.

In picking here and there among the dishes, I fear that I may have been too critical, in
attempting not to give this book too favourable a puff. I may have given the impression
that, with a few notable exceptions, the ‘pro” writers have made a more solid contribution
than the ‘anti’. I hasten to point out that I do not imply any deliberate bias on the part of
the Editors who have had the very difficult job of recruiting in all twenty-four authors and
trying to get their contributions finished and submitted not too many months after the
proposed deadline. T know from my own experience in collecting material for the biography
of Eysenck that while it is not too difficult to get material from those who are, on the whole,
favourably disposed to him and his work, it is difficult indeed to get adequate cooperation
from those less favourably disposed—that is, if we exclude the barely literate. This
resulted in some unintended bias in the biography, and I am sure that the Editors of this
volume have had to contend with the same sort of difficulty.

It is sometimes stated that although Eysenck is quite the most outstanding psychologist
in Britain, his influence does not spread much beyond these islands. I think that the
considerable contribution to this volume from writers in America gives quite a different
picture. According to Costa and McCrae, ‘In the United States he is most widely known
as a personality theorist’, but other contributions we have here from the USA show how
extensive his influence has been there in other fields as well. All writers are naturally
most aware of his influence in their own particular fields.

What Eysenck will make of all this in his own concluding chapter I cannot imagine.
Many founders of important schools of thought have in the end sought to distance
themselves from the work and the opinions of those they have inspired. Thus Karl Marx,
somewhere in his later writings, declared that he was not a Marxist. I can only hope that
Eysenck will not now declare that he is not an Eysenckian!
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3.
Eysenck’s Contributions to Behaviour Genetics
NICHOLAS MARTIN AND ROSEMARY JARDINE

Hans Eysenck has done more than anyone to promote the necessity for those interested in
behaviour to take a serious interest in genetics. He has railed against the concept of the
‘typical individual’, arguing cogently that the best way to understand mechanisms is to
study differences. This has long been recognized by geneticists. Thus, when Beadle and
Ephrussi (1937) wished to understand the physiology of eye colour determination in
Drosophila, they started with mutant individuals having eye colours different from normal
(or ‘wild type’). By crossing them in various configurations they were able to deduce the
biochemical pathways responsible for eye colour. They later applied this paradigm to a
much wider array of metabolic processes in the bread mould Neurospora (Beadle and
Tatum, 1941), and in a short time others applied it to bacteria and their viruses. To this
paradigm, which is but an extension of Mendel’s experiments in his pea garden, can be
attributed the scientific revolution which in only thirty years or so has revealed the
structure of DNA, the mechanism of protein synthesis and now even the nucleotide
sequences of genes responsible for major clinical disorders. Within two years or so,
perhaps even by the time this book is published, we expect to know sequences for the
genes responsible for Huntingdon’s chorea and Duchenne’s muscular dystrophy, an
advance unimaginable even ten years ago.

The achievements of psychology and psychiatry in the same period can only be
regarded as modest by comparison. Obviously the problems and the nature of the
material are far less tractable than those to which geneticists have devoted their energies.
But one cannot avoid the suspicion that it is the reluctance of many behavioural scientists
either to analyze the causes of individual differences in the field, or to manipulate or
control them in the laboratory, which is responsible for their discipline’s indifferent
performance in the post-war era. Too much sway has been held by those who have more
allegiance to ideologies than to the scientific method. It is paradoxical that perhaps the
greatest achievement of pre-war psychology, mental testing theory, should have been
subject to virulent and sustained attack in the past twenty years. Environmentalism
untainted by biology has been the fashionable Weltanschauung during the lifetime of those
aged less than forty. Many academics have preferred to engage in sterile semantic debates
about ‘whether IQ measures intelligence’ or to advise governments on ‘how to eliminate
inequalities in educational achievement’ than to undertake the more difficult tasks of
measurement and openminded inquiry into the causes of individual differences.

In this bleak intellectual landscape perhaps no-one more than Eysenck has stood as
vigorously against the tide of pop psychology and sociological pap. ‘I have no faith in
anything short of actual Measurement and the Rule of Three,’ said Darwin, and neither
has Eysenck, except perhaps that biometrical genetics might be added to the list. For, like
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Darwin, he has consistently been interested in the possibility that many of the observed
differences in behaviour might be inherited and that from genetic studies might ultimately
come an understanding of their physiological basis and their evolutionary significance.
Eysenck was early in the field with his own small twin studies of neuroticism and extra
version (Eysenck and Prell, 1951, 1956) which indicated that there was genetic variation
for these personality traits. We shall not attempt to review his later contributions to the
‘heritability of 1Q debate’ because these have been thoroughly aired elsewhere. It is
arguably Eysenck’s greatest contribution to behaviour genetics that he managed to interest
professional geneticists, with backgrounds in plant and animal breeding, in the causes of
variation in human behaviour. Most notably, Jinks and his students Eaves and Fulker
started applying the methods of biometrical genetics to many of the measurements which
Eysenck himself had developed (Jinks and Fulker, 1970; Eaves and Eysenck, 1974). The
achievements of this synthesis have recently been summarized by Eaves and Young (1981)
and by Fulker (1981). In the present chapter we report some new work, results of a study
of personality and attitudes in 3810 pairs of twins, which owes its origins to Eysenck’s
earliest forays into the genetics of personality and which powerfully tests and vindicates

his hypotheses.

PREVIOUS WORK ON THE CAUSES OF INDIVIDUAL
DIFFERENCES IN PERSONALITY AND ATTITUDES

The pioneering twin study of Newman et al. (1937) is often cited as indicating the lack of
importance of genetic factors in variation in personality. Others have pointed out that this
conclusion is neither supported by the data nor in agreement with the results from more
recent studies. Certainly there is evidence for a substantial genetic component in variation
in extra version (Eysenck and Prell, 1956; Shields, 1962; Eaves and Eysenck, 1975),
psychoticism (Eaves and Eysenck, 1977), neuroticism (Eysenck and Prell, 1951; Shields,
1962; Eaves and Eysenck, 1976a) and lie (Martin and Eysenck, 1976).

In a study of 837 twin pairs by Eaves and Eysenck (1975), it was found that variation in
extraversion could be explained by the additive action of genes and individual environmental
differences. There was no evidence for the importance of family environment. This
simple genetic model has also been found to be appropriate for explaining variation in
psychoticism (Eaves and Eysenck, 1977) and lie (Martin and Eysenck, 1976). For
neuroticism, a simple genetic model is again adequate (Eavesand Eysenck, 1976a),
although there is evidence that genetic differences in neuroticism become more
pronounced with age (Eaves and Eysenck, 1976b).

In general, the results suggest that genetical variation in personality is mainly additive.
The extensive data of Floderus-Myrhed et al. (1980), however, question the validity of an
additive model for extraversion. Eaves and Young (1981) reanalyzed their data from 12,
898 same-sex Swedish twin pairs and found that dominant gene action affects the
expression of extra version. Despite the difficulty in detecting dominance in twin studies
(Martin et al., 1978), with the number of twins available in this present study we have an
opportunity to replicate this important finding.

While individual differences in the personality traits of extraversion, psychoticism,
neuroticism and lie undoubtedly have a substantial genetic basis, the data on the genetics of
the neurotic symptoms of anxiety and depression are much less clear. The dominant theories
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of causation have been overwhelmingly in the experiential domain, although Freud (1937)
made it clear that to him the aetiology lay in the interaction of constitutional and
experiential factors. A recent study of 587 pairs of twins found evidence for a substantial
genetic component in both these symptoms (Eaves and Young, 1981). However,
Torgersen (1983) in a study of 229 same-sex twins found evidence for a genetic
component in neurosis only for male twins and for twins admitted to psychiatric hospitals.
He has argued that different findings on the importance of genetic factors in the neuroses
may be due to differences in sample selection. We hope to avoid some of the problems of
sampling bias by conducting our study in a large sample free of the selection effects found
in a treated population.

As with the neuroses, it is often assumed that individual differences in conservatism are
due mainly to the socializing influence of the family (e.g., Feather, 1978). Indeed, Cavalli-
Sforza et al. (1982) found in their analysis of the transmission of various traits that
religious and political attitudes were mostly determined within the family. They
discounted the suggestion that the transmission of these traits may have a genetic basis,
despite the fact that it was not possible with their data to distinguish between cultural and
biological inheritance. Certainly there is evidence from three independent twin studies
(see Eaves et al., 1978, for a summary) that genetic factors are a major source of variation
in conservatism.

It is the aim of this present study to explore the extent to which different genetical and
environmental sources of variation are important in determining variation in personality
traits, neurotic symptoms and social attitudes. It is an opportunity to replicate and expand
previous findings of personality traits and attitudes, as well as to clarify the role of genetic
factors in the aetiology of neuroses.

THE TWIN SAMPLE

A questionnaire which included instruments for measuring personality and attitudes was
mailed to all twins aged eighteen years and over who were enrolled on the Australian
NH&MRC Twin Registry. Between November 1980 and March 1982 questionnaires
were mailed to 5967 adult twin pairs throughout Australia, and, after one or two
reminders to non-respondents, completed questionnaires were returned by both
members of 3810 pairs, a 64 per cent pairwise response rate. With this response rate from
an enrolment which is already voluntary and unsystematic, there is ample scope for bias
from population frequencies. We shall compare, where possible, the distribution of
scores in this sample with those obtained in random samples in Australia.

Prior to mailing the questionnaire to the entire adult sample, a pilot questionnaire had
been mailed to 100 pairs of adult twins in order to assess likely response rate and any
problems in construction of the questionnaire. Completed responses were obtained from
both members of sixty-five pairs, and thus the pilot predicted the total final response rate
very accurately. Only minor changes were made to the final questionnaire as a result of
problems observed in the pilot and perhaps because of this, only ninety-six responses from
the original pilot sample of 200 were obtained when the final questionnaire was mailed
some months later. However, we thus have ninety-six individuals who completed the
entire questionnaire twice and whose duplicate responses have been used to assess the
short-term repeatability of the various measures.
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Diagnosis of the zygosity of same-sex pairs was based on their response to questions
concerning their physical similarity and the frequency with which they were mistaken as
children. If twins differed in their response to these items, they were asked to send recent
photographs of themselves. This method of zygosity diagnosis has been found by other
workers (Cederlof et al., 1961; Nichols and Bilbro, 1966; Martin and Martin, 1975;
Kasriel and Eaves, 1976) to be about 95 per cent correct as judged against diagnosis based
upon extensive typing, and this is approximately the same reliability as obtained by typing
for the most common six or seven blood group polymorphisms. The sex, zygosity and age
distribution of the twin sample is shown in Table 1.

Table 1. Age, Sex and Zygosity Composition of the Sample

MZ MZ DZ DZ DZ
Females Males Females Males Opposite-Sex
Number of pairs 1233 567 751 3R 907
Mean age (years) 35.66 34.36 3535 32.26 3290
Standard deviation 14.27 14.02 14.27 13.88 13.85
Apge range 18-88 18-79 18-84 18-83 18-79
TESTS
1

Delusions-Symptoms-States Inventory: Anxiety and
Depression Scales (DSSI/sAD)

The DSSI/sAD (Bedford et al., 1976) consists of seven state of anxiety and seven state of
depression items. Eachitemisscored 0, 1, 2 or 3 according to the degree of distress claimed,
e.g., none, a little, a lot or unbearably. The possible range of scores is 0-21 for both the
anxiety and depression scales. This screening instrument was chosen because its reliability
and validity have been established (Bedford and Foulds, 1977) and it is brief. Unlike other
screening instruments, it provides separate scores for states of anxiety and depression. It
had previously performed well in the course of an epidemiological study of neurosis and
the social environment in Australia, proving itself to be a high-threshold instrument for
the detection of states of anxiety and depression in a general population (Henderson et al.,
1981): only 3 per cent of men and 3.5 per cent of women had scores of 7 or more for
depression, and only 1.0 per cent and 5.6 per cent for anxiety. It has been used here as an
appropriate instrument for measuring symptoms by self-report in a large postal survey.
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2
Eysenck Personality Questionnaire (EPQ)

The EPQ (Eysenck and Eysenck, 1975) attempts to summarize individual differences in
personality by reference to three main constructs: extraversion (E), psychoticism (P) and
neuroticism (N), along with a fourth factor, the lie scale (L), which is a measure of social
desirability or the tendency to ‘fake good’. The scale consists of ninety items of the Yes/
No type. The reliability and validity of the EPQ scales, and the relationship between
experimental definitions of E, P, N and L and the behavioural ones given by the EPQ are
discussed in Eysenck and Eysenck (1975).

3
Conservatism Scale (C-Scale)

The C-Scale (Wilson and Patterson, 1968) was developed to measure the general
personality dimension of conservatism with specific reference to ‘resistance to change’.
The scale, slightly abbreviated for Australian use by Feather (1975), consists of fifty items
concerning attitudes to such topics as the death penalty, birth control, church authority
and white superiority. The twins were asked to indicate whether or not they agreed with
an item by circling ‘Yes’, ‘?” or ‘No’. Conservative responses score 2, equivocal responses
1 and radical responses 0 so that total conservatism scores could range from 0 to 100 in
the direction of increasing conservatism.

METHODS FOR TESTING HYPOTHESES

The classical twin method is based upon the comparison of the degree of similarity of
monozygotic (MZ) and dizygotic (DZ) twin pairs, and is the most common procedure for
estimating the relative importance of genetic and environmental contributions to human
individual differences. Any excess similarity of MZ over DZ twins is usually taken to indicate
the presence of genetical factors producing variation in the trait concerned, and there have
been numerous formulae suggested for estimating the proportion of variance due to
genetical factors, the heritability. The inadequacies of such conventional analyses of twin
data have been discussed in detail elsewhere (Jinks and Fulker, 1970). It suffices to say
here that in the past ten years the advantages of a hypothesis testing approach to the
investigation of the causes of individual differences over traditional formula estimates of
heritability based upon untested assumptions have become apparent.

Several hypothesis testing approaches have been espoused, including path analysis of
familial correlations (Rao et al., 1974), variance components analysis by maximum
likelihood or weighted least squares, or pedigree analysis of raw scores from regular or
irregular family structures (Eaves et al., 1978). Each method has its strengths and
weaknesses, but one thing they all have in common is a superiority over classical methods
which make no attempt to test basic assumptions, obtain maximum likelihood estimates,
or compare objectively one model of trait variation against another. Here we use the
procedure of variance components analysis.

This procedure has been described extensively in the literature (Eaves and Eysenck,
1975; Martin, 1975; Clark et al., 1980), so only a brief account will be given. The starting
point for an analysis of twin data is an analysis of variance which is used to compute the
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Table 2. Model for Meansquares of Twins Reared Together

E E, v, Vo

MZ Between l 2 2+ 24/l - 4 2
Within I 0 0 0

DZ  Between | 2 32+ 24/1 - 4 5/4
Within I 0 1/2 3/4

variation, measured as the meansquares, between and within twin pairs. These are
calculated for each sex and zygosity group or five in all, including DZ opposite sex pairs.

From standard statistical and genetical theory we can then write expectations for these
meansquares in terms of the following parameters or unknowns (Jinks and Fulker, 1970).
E) is environmental variance within families, specific to the individual and shared with no-
one else, not even members of the same family. It also includes measurement error. E, is
environmental variation shared by cotwins but differing between twin pairs and will
include cultural and parental treatment effects. V, is the genetic variance due to the
additive effects of genes in the absence of assortative mating (the tendency of like to marry
like). Where there is assortative mating, the additive genetic variance between families is
increased by an amount V,(4/1—A), where A (Fisher’s assortative mating parameter) is
the correlation between the additive deviations of spouses and is related to the marital
correlation p (the correlation between husbands and their wives) by h’u (h? is the
heritability). ¥}, is the genetic variance due to dominant gene action.

Collectively these expectations form a set of simultaneous equations known as a
‘model’ of variation and, for the parameters described above, this model is shown in
Table 2. A standard procedure known as iterative weighted least squares is now used to
estimate the parameters of the model. Providing that the observed meansquares are
normally distributed (which they should be given the very large degrees of freedom in our
sample), the parameter estimates are approximately maximum likelihood, and the fit of a
given model can be tested by calculating the residual chisquare with k—p degrees of
freedom, where there are k observed meansquares and p parameter estimates.

In choosing the parameters we wish to estimate, we want to provide the most
parsimonious description compatible with the data. Therefore a sensible hierarchy of
models is as follows. First fit E| alone. Failure of this most simple model will indicate that
there is significant between-families variation to be explained. A model including both E,
and E, will test whether the between-families variation is entirely environ mental in
origin, while the E;V, model will test whether the between-families variation is entirely
genetic. If both two-parameter models fail, then models including all three sources of
variation, either E{E,V, or E;V,V, may be tested. As the model matrix (Table 2) is not of
full rank, a maximum of three parameters can be estimated, and all such three-parameter
models will yield the same chisquare, the fourth degree of freedom simply testing the
equality of MZ and DZ total variances.

The restriction to three parameter estimates means that we cannot test directly the
relative importance of E, and Vp,. Also, it should be noted that the coefficients of the extra
additive variance due to assortative mating are the same as for E, and so they will be
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completely confounded. It is thus more appropriate to rename E, as B (for ‘between-
families variation”) where

B =FE + V,(4/41 — A))
Only if we have an estimate of the phenotypic marital correlation can we estimate 4, and
make some inference about the relative contributions of E, and the genetic variance due to
assortative mating, to B.

The twin design is a poor one for the detection of dominance, but with the number of
twin pairs available in the present study there was some chance that we would be able to
detect its presence. Martin et al. (1978) showed that in the case of a trait with 90 per cent
heritability, complete dominance and no assortative mating or E, (i.e., B=0), 3330 twin
pairs would be sufficient to detect dominance at the 5 per cent level with 95 per cent
probability, and our sample size is somewhat larger than this. However, the number of twin
pairs required rises to over 30,000 when there is only intermediate dominance. Even
when significant estimates of Vj, are obtained, it should be noted that the expectations for
Hy and for additive x additive epistasis (I) are identical in MZ and DZ twins (Mather,
1974) and so are completely confounded. Thus when significant estimates of Vp, are
obtained, it should be remembered that these will include contributions from both
sources of non-additive genetic variance.

As there is no necessary reason why the components of variation will be the same in
both sexes, models are first fitted to the meansquares for males and females separately and
then to all eight statistics combined. We can then calculate a heterogeneity chisquare for k
df by adding the male and female chisquares, each for 4—*k df, and subtracting from the
chisquare (8—*% df) for the corresponding model fitted to all eight statistics. The
heterogeneity chisquare for k df will indicate whether the same parameters are appropriate
for both sexes. If it is not significant, then the DZ opposite-sex data may be added and the
same model fitted to all ten statistics.

RESULTS

Scaling

In a genetic analysis it is most appropriate to choose a scale where there is no genotype-
environment interaction so that genetic and environmental effects are additive. Jinks and
Fulker (1970) have shown that in MZ twins the regression of absolute within-pair differences
on pair sums provides a test for any systematic GXE, interaction. Table 3 shows these
regressions for MZ male and female twins for the raw scores and various
transformations.

The anxiety and depression scales both show significant and substantial linear
regressions. These are best reduced by logarithmic transformation and although this
results in an increase in the quadratic components, more extreme transformation (e.g.,
logyy (logjp(x+1)+1)) produces no greater improvement so we regard log;, (x+1) as
most appropriate for both scales. The quadratic regressions of the extraversion,
neuroticism and lie scales, and the linear regression of the psychoticism scale, are best
reduced by angular transformation (arcsin \/I_)) (Snedecor and Cochran, 1980). For
conservatism, only the linear regression in males is significant, and even then it only
accounts for a trivial proportion of the variance. Thus it is not necessary to transform
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Table 3. Proportions qf Variance in Absolute Within-Pair D}'fjrerences Accountedfor by Regression on Pair
Sums for the Raw Personality and Attitude Scores and Various Transformations

MZF MZM
L Q L Q
Anxiety raw 32k 03+ A4rex 4%+
angle 4%r* 02%%* 239 04***
\TT‘[ RILLL Q5F** Wikii 06***
logo(x + 1) 00* e 5% [ 5¥*
Depression raw AT 05+ 641 03***
angle 33xex Q5*** 49r** (05%**
N X + .30“* .09¥$¥ ‘46*¥* .08**#
logio(x + 1) 5%k 21%* 30*** 21x**
Extraversion raw 02%** 08*** O1** R ((hnde
angle 01 K] bt 00 Q2%+
N x + l 1 l*$$ _04*** 409*** .05#**
log,o(x + 1} 28%** Q1¥** 25%%+ 01*
Psychoticism raw 5%** 00* 4%+ .00
angle 01** 01** 01* .00
NAEA Q1¥xx 01%* OF* .00
logielx + 1) (4r** 02%*# 06*** .00
Neuroticism raw 00 05¥** 01** 09***
angle 00 00 00 02%*
\}TT 04*** 3%** D xx Qe***
logig(x + 1) 20%¥* 02F** 7R 04**x*
Lie Taw 00* 03*** .00 03%x*
angle O1** .00 .00 00
N (O*** 01+ 5x** 01**
log,p(x + 1) 30¥** 00 26%** 00
Conservatism raw 00 00 01* 00
angle .00** 00 02%** 00
JXFT 05*4* 00 09*** .00
log,,(x + 1) 154 00 24%xx (2x**

*.01<p<.05 #* 001 <p<.01 **¥p<.001
Notes: Linear (L) and quadratic components after the linear regression has been removed (Q) are
shown. These significance conventions apply in all subsequent tables.

conservatism scores, the almost perfect normality of the distribution of C-Scores indicating
that the scale has uniform discriminating properties across the range, at least to the level of
second-order effects.

Although in most cases transformations to minimize GXE interaction have a negligible
effect on the results of fitting models to variance components, when there are extreme
deviations from normality, as for the anxiety, depression and psychoticism scales, the results
may differ markedly (Martin and Eysenck, 1976).



24 HANS EYSENCK

'S9DUELIRA 10 /pUe SUBIW 7 (] PUe 7N U99MI3( SIOUIJJIP uﬂmuﬂﬁﬁw.ﬁw 910UIP SHSLIANSY 9JON

$8'8S1 L9 Tl 80°Sy SYISH €76y LTSLI A%Y4 19801 «x£S6Y Mel WSIRAIASUOD)
67691 0T’ 1y LY'TL €L6¢ 167281 oLty 61181 0 oF yr8L] +8THY a3ue
19°81 e 8581 ws 1oz 50°01 07’61 (68 05°61 +97°01 MEJ a
L$°807 61Ty 05°€TT 98¢ 1711 69'vy SI'SIT w68 LE 01'81T YT vy ajdue
§6°9Z 8101 Wit AN £0°LT 8¢11 9t «18'8 LS'LT €N mel WSHOINAN
08'vL 90'1¢7 £€°69 80°€T YE9$ €881 1€89  #497°2C LO'ES +61°81 oj3ue
689 19°¢ PL'9 61'% £y 16 »5P'9 wxf6'€ «68°€ #ELT mel wISHOYIAS]
%€V T0°TS PE8ST LTES 01'6£T €08 0L'€€T 61°CS 17°0¥C s s3ue
L84 pLTI $6°6Z et wve wl L6'€T 6LT1 SH'pT KU mel uoisIaAeIXg
010 §T0 80°0 170 010 (70 80°0 610 600 970 (1 + x)30;
€09 Il 6T €01 669 Sl %4 501 «06°S 9l mel uoissaxdag
010 6£°0 600 €0 010 170 60°0 €670 010 wo (1 + x)8of
609 4 SOy SL'1 669 1£7 p0's 91 069 L£T mel Kanuy
uocﬂ_,_m> :&02 uu:mfs\f Cmu_Z oocmtm\/ Esog uocﬁ_.:w> uedN uucn_‘_w\r ﬁmo—z
0za Wzda dza WZW AZW

Sa[qoriv apnjry pub .\mqu:cm&m@ NVNENQ,ND“EEN..N pup Mpy NO\NN&EUMA urm | NNNH.\MV SaOUDLID | puD SUDJJf/ *} Qﬂﬁ#@rﬁ



BEHAVIOURAL GENETICS 25

Distribution of Scores and Sex Differences

Before fitting models to explain trait variation it is important to test whether the
individuals in the MZ and DZ groups have been drawn at random from the same
population by testing whether the subgroup means and variances are equal. Table 4 lists
the means and variances of the raw and appropriately transformed scores for the twin
sample. Two-tailed t-tests and variance ratio tests were performed between MZ and DZ
means and total variances, separately for males and females (Table 4). In the raw scores,
five of the sixteen t-tests and four of the sixteen F-tests were significant at least at the 5
per cent level. However, there was no consistent pattern in these differences, and they
tended to be trivial and significant only because of the very large numbers available.
Transformation left differences in means unchanged whilst differences in variances were
totally removed.

It is sometimes argued that the twin method is invalid because DZ twins may have less
similar environments than MZ pairs. If this inequality were real and influenced the traits
under study, then we would expect to find that the total variance of DZ twins was greater
than that of MZs. Even granted that the variance ratio test for inequality is not very
powerful in detecting such differences, the total variances of the transformed scores for MZ
and DZ pairs are so similar that any such differential environmental effects must be of
minor importance. Since the groups appear to be comparable, the MZ and DZ classes
were combined in the examination of sex differences.

Table 5. Means and Variances for Raw and Transformed Personality and Attitude Variables Separately for
Males and Females

Females Males

Mean Variance Mean Variance

Anxiety raw 2.37%%x 6.92%** 1.82 488
log(x + 1) 0.42%+* 0.10* 0.34 0.09

Depression raw 1.50%** 6.40%** 112 441
log{x + 1) 0.26%** 0.10%** 0.21 0.08

Extraversion raw 12.45%** 24.60 12.89 24.70
angle §51.03%** 240.56 52.53 243.67

Psychoticism raw 2.79*%+* 4.08%** 415 7.24
angle 18.43%+* 5461+ 2294 72.76

Neuroticism raw 11.32%%+ 27.04 9.12 2642
angle 44.50**+ 212.58 38.29 213.74

Lie raw 10.12%** 19.45 8.77 18.75
angle 43 89*** 176.89 39.86 175.03

Conservatism raw 49.00*** 151.36%** 4521 174.77

Note: Asterisks denote significant differences between female and male means and/or variances.

Table 5 presents the means and variances for the sample broken down by sex. Two-
tailed t-tests and variance ratio tests were performed between male and female means and
variances for the raw and transformed scores. Females have significantly higher anxiety,
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depression, neuroticism and lie scores and lower extraversion, psychoticism and
conservatism scores than males. The distributions of scores in the twin sample are similar
to those obtained in previous studies using the C-Scale (Feather, 1977, 1978), DSSI/sAD
(Henderson et al., 1981) and EPQ (Eysenck et al., 1980) in Australian samples. Although
Eysenck et al. (1980) found in their Australian sample of approximately 600 males and
females that females had higher extra version scores than males, in their larger English
standardization sample the pattern of differences was the same as we found. While it
could be argued that there is less potential for bias in the sample of Eysenck ez al. (1980),
in view of our much larger sample one could question which is more representative of the
Australian population. We also found that females have a greater variance than males in
both the anxiety and depression scales, and are less variable in their psychoticism and
conservatism scores. These results are identical for both the raw and transformed scores.
From the standardization data that exist, then, there is no evidence that our twin
sample is atypical of the population from which it is drawn in the characteristics under

study.

Repeatability

Table 6 shows the distribution of age, and the raw and transformed personality and
attitude scores for the ninety-six individuals who completed both the pilot and the main
questionnaire. They were typical of the total sample in age and distribution of scores
except that the males tended to have lower conservatism and neuroticism scores, and
higher extraversion scores than those of the total sample.

Estimates of repeatability (Table 6) were obtained by examining consistency of scores
from the pilot and main questionnaire. Separate analyses of variance were performed to

obtain meansquares between (MSY) and within (MS")) individuals and repeatabilities
(intraclass correlations) were calculated as R;=(MS,;~MS,;)/ (MS,+MS,;). Where there

were significant differences between scores on the two occasions, corrected correlations
were calculated by removing the between-occasions effects from the within-individuals
meansquare. The within-individual variance components (§2) are also shown in Table 6.

wi wi

These are estimates of the portion of the total variance which is unrepeatable, or
measurement error.

The repeatabilities for the three EPQ scales are all high, ranging from 0.70 to 0.92, and
are similar in males and females. This is consistent with previous results (Eysenck and
Eysenck, 1975). As the interval between the completion of the pilot and the main
questionnaire ranged from one to ten months (mean three months), it is unlikely that
memory would be an important factor in these results.

The reliabilities of conservatism in males and females are similarly high. This is
consistent with an earlier finding (Eaves et al., 1978) of a correlation of 0.60 between the
conservatism score from Eysenck’s Public Opinion Inventory and the conservatism score
from a modified version of the C-Scale used here, administered three years apart to nearly
400 pairs of twins.

The reliabilities of the anxiety and depression scales range from 0.55 to 0.67 and are no
lower than one would expect of symptoms which fluctuate in their severity. In a
longitudinal study of a general population sample (N=230) Henderson et al. (1981)
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administered the DSSI/sAD on two occasions three months apart. The anxiety scores
correlated 0.62 and the depression 0.54. This sensitivity to change has also been reported
by Bedford et al. (1976)

Correction for Sex Differences and Regression on Age

A sex difference in means will inflate the within-pairs meansquare (WMS) of DZ opposite-
sex pairs (DZOS). Since significant sex differences in means were found for all variables
(Table 5) the variance terms due to these differences (and the degree of freedom
associated with them) were removed from the WMS of DZOS pairs (Clark ez al., 1980).

If a variable is strongly age-dependent, this accentuates the differences between twin
pairs and inflates the between-pairs meansquare (BMS). Linear correlations of age with
the appropriately transformed variables are shown in Table 7. The correlations are
significant in every case, but only for the lie and conservatism scales are they substantial.
We corrected for age dependence in these two variables by regressing within-pair sums on
age and replacing the BMS with one-half of the residual meansquare (with n—2 d.f.).
Meansquares and their degrees of freedom, corrected for sex differences and regression
on age where appropriate, are shown in Table 8.

Table 7. Two-Tailed Linear Correlations qf the Personality and Attitude Scores with Age, Tran:vformed
Where Necessary

Females Males
Anxicty log(x + 1) - 06%* —.09***
Depression log(x + 1) - 14%** = [7axx
Extraversion angle —.16*** —.14%*=
Psychoticism angle —.20%** —.28%**
Neuroticism angle —. 130 —.14%**
Lie angle 36% 38
Conservatism raw A44rr* 37w

We may also examine whether twins become more or less similar with age by
correlating absolute within-pair differences with age; these are shown in Table 9. The
correlations are small and non-significant for anxiety and extraversion, and for
psychoticism only the DZ opposite-sex correlation is significant, with opposite-sex pairs
becoming more similar with increasing age. For neuroticism and the lie scale the
correlations are only significant for DZ females. This indicates that for females genetic
differences in neuroticism and lie become more pronounced with age, but no such effect
is apparent in males.Eaves and Eysenck (1976b) also found that genetic differences in
neuroticism increase with age. Their sample was too small to subdivide by sex, but it was
comprised mainly of females and we can therefore consider this a replication of their
interesting finding. For conservatism the reverse is true: in males genetic differences
become more pronounced with age, but not in females. In the case of depression, both
MZ and DZ males become more similar with advancing age, but not females. While this
latter finding is open to a number of interpretations, it is clear that if environmental
circumstances of cotwins become more different as they get older, these do not appear
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Table 9. Two-Tailed Correlations of Absolute Within-Pair Differences in the Transformed Personality and
Attitude Scores with Age

MZF MZM DZF DZM DZO
Anxiety log(x + 1) .02 -.03 —-.01 —.06 -.01
Depression log(x + 1) -.04 —.1g¥** -.0! —-.13* —.14**
Extraversion angle 03 .03 .07 -.04 .01
Psychoticism angle —.02 —.04 -.03 -.01 -.07*
Neuroticism angle .02 .01 2% 02 .01
Lie angle -.03 —-.01 09* 03 05
Conservatism raw .05 .00 .04 20%** B Vid

to produce any greater differences in any of the personality and attitude variables we
have measured here.

Genetical Analysis of Trait Variation

We shall discuss the results of the model, fitting separately for each factor. In every case a
model (E;) postulating that all variation was due to individual environmental experiences
and error and that there were no greater differences between pairs than between
members of the same pair failed badly and is omitted from summary tables. Our first
conclusion then is that there are greater differences in personality and attitudes between
twin pairs than between cotwins. We shall now see whether this familiacity is due to
shared environment, shared genes, or both.

Anxiety

The results of fitting models to log transformed anxiety scores are shown in Table 10. A
purely environmental model (E;E,) fails adequately to describe the data in either males or
females, while a simple genetic model (E;V,) gives a good fit in both sexes. No further
reductions in chisquare were seen with addition of extra parameters. When the E;V,
model is fitted to the combined male and female data, the chisquare for the heterogeneity
of fit over sexes (obtained by adding the chisquare values for males and females and
subtracting from the chisquare of the combined male and female data) is non-significant
(x3 = 5.18, P > 0.05) . Although we are thus entitled to fit the same model to the
joint data, we notice that, while the estimates for E; are similar, there is a larger V,
component for females than males.

A full model incorporating different-sized E;, E, and V, effects for males and females
has been developed by Eaves (1977), illustrated in Eaves et al. (1978), and is shown in
Table 11. V,,is the covariance between the genetical effects acting in males and those
acting in females. If the genes affecting a trait in males are quite different from those
affecting the trait in females, then we expect 174 Ay to be zero. If the genes acting in males
and females are exactly the same but produce scalar differences in the two sexes, then we
expect the correlation between the effects

Pvamg = VAmf/\/ Vim - Vi
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Table 10. Summary of Model-Fitting to Log Transformed Anxiety Scores

E, E, V, vy df 12 h?
Female
E\E, 068*** 030%** — — 2 25.47%*x
EV, 061*** _ 037*** — 2 0.23 38 4+ .02
E\E)V, 060%** —-.002 039**+ — t 0.16
EV.V, 060*** — 033** 004 l 0.16
Male
E\E, 064%** 024%** — — 2 15.06**
EV, 058*** — 031%++ — 2 1.29 354 .03
EE,V, 056*** -.010 0424+ — 1 0.26
EVY, 056%** — 012 020 | 0.26
Female and Male
E\E, 067*** 028**++ — — 6 4537+%*
EV, .060*** — 035%** — 6 6.70 37+02
E\E,V, 059%*+ —-.004 040%** — 5 6.23
EVV, 059*** — 027** 009 5 6.23
Female and Male and Opposite-Sex
EE, 071%** 024%** — — 8 67.68%**
EV, 060 *** — 034%** — 8 10.36 36 + 0.2
EEV, 059+** —.008 043% — 7 7.33
EVV, 059*+* — 020 0l6* 7 7.33

Table 11. Model for Twin Meansquares Incorporating Different Genetic and Environmental Components of
Variation for Males and Females

E‘M E‘f EEM EZ» EZM‘ V4M VA: VAm
MZF Between 0 1 0 2 0 0 2 0
Within 0 | 0 0 0 0 0 0
MZM Between 1 0 2 1} 0 2 0 0
Within 1 0 0 0 0 0 0 0
DZF Between 0 ! 0 2 0 0 3/2 0
Within 0 1 0 0 0 0 12 0
DZM Between 1 0 2 0 0 32 0 0
Within | 0 0 0 0 172 0 0
DZO Between 12 12 1/2 1/2 1 1/2 12 12
Within 1/2 1/2 1/2 /2 -1 1/2 1/2 =12

to be one. A similar argument applies to E,,; the covariation between E, effects acting in
males and females.

The results of fitting a model which specifies a common E; parameter but different-
sized 7, effects in males and females are shown in Table 12.

Fitting separate V, parameters for males and females causes a significant reduction in
chisquare (x3 = 821, P < 0.05). The correlation I'y4m=0.67 is not significantly
different from unity and indicates that the same V, effects which also act in females act in
males, but with a smaller effect on the variance. Thus, in males approximately 33 per cent
of the variation in anxiety is genetic in origin while in females this rises to approximately
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Table 12. Estimates ( % s.e.) Obtained after Fitting a Model Allowing Different Genetic Components of
Variation in Males and Females for Log Transformed Anxiety Scores

El VAM ’}A, Vlw
0.060*** 0.030*** 0.038*** 0.023**+*
+ 0.002 0.003 0.002 0.006
xd = 2.15(p = 91)
R = 0.33 + .03 B = 0.39 + .02

Table 13. Sources of Variance (percentages) for Log Transformed Anxiety Scores

Females Males

___—-trror /38 o 45
61
\individual environment \23 \22

E,

v, 39 33

39 per cent, with the remaining variance due to individual environmental differences and
error. We may subtract the values of the residual meansquare (Table 6), obtained from
the repeatability data, from the estimates of E; and so estimate the proportion of variance
due to non-repeatable individual environmental differences (Table 13).

Depression

As in the case of anxiety, in both males and females, the E; ¥, model best describes the
data, although in males there is some evidence that E, effects are also important
(Table 14). The chisquare for the heterogeneity of fit over sexes is highly significant
(x3 = 27.26, P < 0.001), and inspection of the parameter estimates shows that there
are larger El, and P 4 components for males than females.

Fitting separate E; and V, parameters for males and females (Table 15) causes a
significant improvement (x3 = 2497, P < 0.001). The correlation Iy4m—0.73 is not
significantly different from unity which indicates that, as in the case of anxiety, the same V,
effects which act in females also act in males but with smaller effect. Addition of an E,
parameter in males results in a non-significant reduction of chisquare (3 = 1.40, P>0.
05), indicating that this effect is not necessary to describe variation. While the
heritabilities are similar to those for anxiety, true within-family environment accounts for
a greater proportion of the variance in depression than anxiety (Table 16).

Extraversion

The E; VA model is able to account for variation in female extraversion, but addition of the
parameter Vp results in an even better fit (Xl = 520, P > 0.05). The latter model
also provides the best description of the data in males, although the estimate of V is
negative. There is no heterogeneity of fit of the E;V,V, model over the sexes
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(x3 = 1.92, P > 0.05),s0we may fitit to the joint male, female and opposite-sex data
(Table 17). All three sources of variation are significantly greater than zero; their
contributions to the total are shown in Table 18.

Table 14. Summary of Model-Fitting to Log Transformed Depression Scores

E E, 7, Py df 12 h
Female
LE, 069%%+ 028%e+ — — 2 20.04%%
EV, 062¥** — 0357 — 2 1.20 36 + 02
EE,V, 0624 — 000 035%*+ — ] 1.20
E V¥, 0627** — 034%* 11 1.20
Male
E\E, 056*** 02(*** — — 2 2.46
EV, 52%%* — 025%%* — 2 1.85 32 4 .04
EE,V, 053~ 010 013 - 1 0.46
EV,V, 053%#* — 044%* -021 1 0.46
Female and Male
EE, 065*** 026%+* — — 6 54.72%%*
EV, 059%** — 032%%* — 6 30.31%**
EE,V, 059%** 003 028%+* — 5 3020+
EV ¥y 059%** - 037%** -006 5 30.22%**
Female and Male and Opposite-Sex
E\E, 069%** 023%*> — — 8 T6.11%%*
EV, 060%** — 032%** — 8 33.70%#+
EEV, 0594+ -.002 (34%*+ - 7 33.21%*
EV Yy 059%*+ — 028%*+ 005 7 3320

Table 15. Estimates (£ s.c.) Obtained after Fitting a Model Allowing Different Genetic and Environmental
Components of Variation in Males and Females for Log Transformed Depression Scores

E iM El ¥ VAM VA ¥ VA M
0.053%** 0.062*** 0.026*** 0.036%** 0.022%**
+ 0.003 0.002 0.003 0.003 0.006
=800 =12
e = 0.33 + .03 s = 0.37 + .02

Table 16. Sources of Variance (percentages) for Log Transformed Depression Scores

Females Males
error 33 29
£ 6 o
T individual environment \\30 \38

v, 37 33
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According to Fisher’s fundamental theorem of natural selection (Fisher, 1931), the
pattern of variation demonstrated, where the additive genetic variance is small relative to
the non-additive genetic variance, indicates that extraversion is a character which has
undergone selection in the course of human evolution. We speculate that selection has
been favouring individuals with intermediate extraversion scores. However, data other
than those on twins are needed to clarify this issue (Martin et al., 1978; Eaves et al., 1977a,
1978).

Table 18. Sources of Variance (percentages) for Angle Transformed Extraversion Scores

error 17
E P
"~ individual environment N 30
v, 21
v, 32

Psychoticism

Once again the environmental model fails badly, while the E 7, model gives a good fit in
both men and women (Table 19). However, there is highly significant heterogeneity of fit
over (x3 = 33.26, P < 0.001) and inspection of the parameter estimates shows
that there is a larger ¥, component in males than females. Allowing for different genetic
components in males and females (Table 20) causes a great improvement
(3 = 36.31, P < 0.001), but the correlation Iy~ 1.09 indicates that the same genes
act in both sexes but produce twice as much variance in males. Thus in females
approximately 35 per cent of

Table 19. Summary of Model-Fitting to Angle Transformed Psychoticism Scores

£y £, Va Vp af x? h
Female
E\E, 37.74%*+ 16.56*** — — 2 14.87%+*
£V, 34.20%+* — 20.14*** - 2 2.81 37 + .02
E\E,V, 34.65%** 4.15 15.56*** — 1 1.59
£V, ¥y 34.65%** — 28.00%4* -8.29 1 1.59
Male
EE, 43.36%** 2534+ — — 2 13.16%*
YV, 37.78%+ - 30.91%*= - 2 0.28 45 + .03
EEV, 38.00%** 3.38 27264+ — 1 0.05
EV,Vy, 38.00%*+ — 37.41** -6.77 { 0.05
Female and Male
EE, 39520 ]9 33ere - . 6 63697+
EV, 35.32%0s — 23.56%%% — 6 36350
E\E,V, 35.71%*# 3.84 19.35%*+ — 5 35.12%%%
E V.V, 35.714*# — 30.86%** -7.67 5 35.12%**
Female and Male and Opposite-Sex
E\E, 42.37%** 18.67*** — - 8 8R.22%*
EV, 35.80%** — 25.37%** — 8 48.39*4*
E\E,V, 36.39%** 334 21.46%** — 7 46.94%%+
LV Vy, 36.39%3* — 31.47%* - 6.67 7 46.94*4*
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Table 20. Estimates (* s.e.) Obtained after Fitting a Model Allowing Different Genetic Components of
Variation in Males and Females for Angle Transformed Psychoticism Scores

E Viu Ve Vi
35.70%** 35.40%** 19.92%** 28.96%**
+ 1.09 2.35 1.40 4.03
x¢ = 12.08(p = .06)
e = 0.50 + .02 Piomsier = 0.36 £ .02

Table 21. Sources of Variance (percentages) for Angle Transformed Psvchoticism Scores

Females Males
error 24 30
e 64< s
\individual environment 40 \20
V, 36 50

the variation in psychoticism is due to additive genetic effects, while in males it accounts
for 50 per cent. Eaves and Eysenck (1977) found that 49 per cent of the variation in
psychoticism is genetic in origin but did not look for differences in gene expression
between the sexes.

In females, true individual environment accounts for a greater proportion of E; than
error, while in males the reverse is true (Table 21). However, in both males and females,
the contribution of true individual environment to variation in psychoticism is greater
than has previously been reported (Eaves and Eysenck, 1977).

Neuroticism

In both males and females the simple genetic model provides the best fit to the data.
Although the chisquare for the heterogeneity of fit over sexes is non-significant (x% = 3.
17, P > 0.05), we notice that there are smaller £1, and larger |7 ; components in females
than males (Table 22).

Fitting a model allowing different E; and ¥V, components in males and females
(Table 23) results in a significant reduction in chisquare (x3 = 12.64, P < 0.01), the
correlation ry,,,~0.58 indicating that there are differences in gene action in males and
females. In both sexes approximately one-half the variation in neuroticism is genetic in
origin, with individual environment accounting for just over a third of the total variation
(Table 24). The correlation of age with absolute within-pair differences in DZ females
discussed earlier also indicates that genetic differences become more pronounced as
females get older.

Lie

The genetic model describes the lie data adequately, although there is some evidence that
E, effects are also important in males. There is significant heterogeneity of fit of the E;V,
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Table 22. Summary of Model-Fitting to Angle Transformed Neuroticism Scores

E E, v, V» df 2 h?
Female
E\E, 125.1%** 90.5%** — — 2 S1.12%%x
EV, 104.7¢** — 110.5%** — 2 0.42
EEV, 104.8%** 1.2 109.2%** — 1 0.42 S+ .02
EV V), 104.8*** -— 112.8%* -24 I 0.42
Male
E\E, 14]1.8%** 76.8%** — — 2 28.48***
EV, 118.9%*+ — 100.3*** — 2 1.72 46 + .03
E\E,V, 16.5%**  -264 128.8*** e 1 0.27
E VW 116.5%** —_ 49.7 527 1 0.27
Female and Male
E\E, [30.3#** 86.1*#* - — 6 86.65%**
EV, 109.1###* - 107.4%+* — 6 5.85 50 + .02
EE,V, 108.4%**  —82 116.2%%* — 5 530
EVW, [08.4%*+* - 91.5%%* 16.5 5 5.30
Female and Male and Opposite-Sex
E\E, 140.9**+* 72.0%** — — 8 136.90***
EV, 110.9%** — 102.1%** — 8 18.42*
E\E,V, 107.6***  -24.1 128.9%** — 7 12.16
EV,V, 107.6*** — 56.7%* 48.1% 7 12.26 27 + .09

Table 23. Estimates ( % s.e.) Obtained after Fitting a Model Allowing Different Genetic and Environmental
Components of Variation in Males and Females for Angle Transformed Neuroticism Scores

EW El' VAM VA, [}/‘m
117.4%x* 104.2%%* 95.4%** 108.0%** 59.4%**
+ 6.4 39 8.0 5.6 13.9

e = 045 + .03

A= 578(p = 33)

hfzcmalex = 0.51 + 02

Table 24. Sources of Variance (percentages) for Angle Transformed Neuroticism Scores

Females Males

error
E /
1

Vi

T~individual environment

49/13 55/18
T36 T3y

51 45

model over sexes (¥3 = 12.73, P < 0.005), and we notice that there are larger £, and
smaller |7, components for males than females (Table 25). Fitting separate E; and ¥,
parameters for the males and females (Table 26) results in a significant reduction in

chisquare (3 = 13.77, P < 0.01), the correlation Ty4n—0.93 indicating that the same
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Table 25. Summary of Model-Fitting to Angle Transformed and Age Corrected Lie Scores

E, E, v, v, df ¥? h?
Female
E\E, 90.8*** 65.8%** — — 2 42.96*%*
EV, 76.8%** — 79.6%+* — 2 0.55 S+ .02
E\E,V, 773 6.7 72,5+ — 1 0.18
EVVy 77.3%* — 92.6** -134 I 0.18
Male
E\E, 101.2%** 53,2%*% — — 2 337
E\V, 93.8**+ — 60.0%** — 2 4.95 39 + .03
E\E,)V, 96.7¥** 32.7% 248 — I 1.52
EVY, 96.7*** — 122.8%** —65.3 1 1.52
Female and Male
E\E, 94.1%*+ 61.8+** — — 6 49.39%**
EV, 82.3%** — T3.2%%+* — 6 18.23**
EEV, 83.5%++ 14.9* 57.3%¢%* — 5 15.34**
EVVp 835 - 102,14+ =299 S 15.34%*
Female and Male and Opposite-Sex
E\E, 98.9%** 53.5%% — — g 82.00%**
EV, 81.9 *** — 70.0%%+ — 8 24.90**
E\E,V, 82.6%** 5.0 64.4%%* — 7 24.09%*
EVVp 82.6%** — 79.4x%> -10.0 7 24.09**

Table 26. Estimates (T s.c.) Obtained after Fitting a Model Allowing Different Genetic and Environmental
Components of Variation in Males and Females for Angle Transformed and Age Corrected Lie Scores

El.w Elr p‘w VA/ VAW
92.04*** 76.26%** 56.68*** 77.44%** 61.47¢%*
+ 4.98 2.88 5.69 4.03 9.69
;= H.13(p = .09)
B =038 + .03 B = 0.50 + .02

Table 27. Sources of Variance (percentages) for Angle Transformed and Age Corrected Lie Scores

Females Males
___——error /21 /l 7
£ 50 62
\individual environment \29 \45
vV, 50 38

V, effects which act in females act in males but with smaller effect. Addition of an E,
parameter in males does not improve the fit (X} = 3.46, P > 0.05). The breakdown of
total variation (Table 27) is similar to that obtained in previous studies of lie (Martin and
Eysenck, 1976; Eaves et al., 1978).
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Table 28. Summary of Model-Fitting to Age Corrected Conservatism Scores

£y Ez I}A VIJ df x* w
Female
EE, 51,454+ 69.79%+* — — 2 41 31%**
E\Vy 41.82%%* — 7782+ — 2 20344
E L)V, 43.58%% 35674+ 41.92%% — 1 0.1 35 4+ .06
EV.V, 43 58*++ — 148 92%** -71.33 | 0.t!
Male
EE, TLLT*** 87.43%*+ — — 2 11,24+
EV, 59.59%** — 97.28*** - 2 13.32%%
EE,V, 62.69%** 32714 43.28%* L 020 27 + 09
EV. Vo 62.69%** — 201.41%** —105.42 1 0.20
Female and Male
E\E, 57.67%** 75.35%** — — 6 108.31%%*
EV, 47 42%%% — B3.99%** — [ 97.73%%x
EE,V, 49 SR*+* 40.95%+* 42.50%* — 5 60,97+
EV,Vp, 49 .58%%* — 165.35%%* —81.90 5 60.97%**
Female and Male and Opposite-Sex
EE, 62.04*** 69.78%** — — 8 135.90%**
EV, 46.43%** — 83.51*+* — 8 110,94**
EE;V, 49.45%** 34,33%%x 47.97%%* — 7 64.4]1%**
EV.V, 49.45%++ - 150.95%** 6866 T 644lr=s

Table 29. Estimates (t s.e.) Obtained after Fitting a Model Allowing Different Environmental Components of
Variation in Males and Females for Age Corrected Conservatism Scores

V‘ Elu Elf Ezw Ez, EZM.L
41.54%%* 62.05%%* 43.4]1*# 49.4]%** 34,57%** 37.13%%+
+ 6.34 3.26 1.69 7.49 6.12 4.96
i = 440(p = .39
hoaes = 0.27 £ 04 Alimaies = 0.35 + 0.5
Conservatism

In contrast to the personality variables, not only the E{E, model but also the E;V,; model
gives a bad fit to the conservatism data in both sexes. However, a model which includes
all three sources of variation (E(E,V,) gives an excellent fit in both males and females
(Table 28). But when this model is applied to the combined male and female data it fails
badly, apparently because of heterogeneity of fit over sexes (x3 = 60.66 P < 0.001).
Inspection of the parameter estimates reveals that there are larger E; and E, components
for males than females but a similar estimate of 7, in both sexes.

Fitting separate E; and E, parameters for males and females (Table 29) causes a great
improvement in fit (%% = 60.01, P < 0.001) and excellent agreement with the joint
data. The correlation rg,,=0.90 is not significantly different from unity and indicates that
the same E, effects which act in males act in females but with a smaller effect on the
variance. The significant correlation of absolute within-pair differences with age in DZ males
and opposite-sex pairs (Table 9) indicates that in males genetic differences for
conservatism become more pronounced with age.
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As discussed above, our estimate of E, can be better described as a parameter B which
may be attributable to cultural variation (E,) or additional genetic variation due to
assortative mating (AM) orboth. Infact) B = E, + V,(A/(1 — A)where 4 = hu
, A is the marital correlation between additive deviations of spouses, h? the heritability and
u the observed marital correlation (Eaves, 1977). If an estimate of p is available we can
solve the quadratic equation

A

If

h*u

p(V (b + (4/(1 = ) /vy

in A4, where V; = Ey + B + V), obtain AM=V, (4/(1—A)) (the extra additive
genetic variation due to assortative mating) and by subtraction of this term from B we can

i

obtain an estimate of ‘true E,’.

We do not have an estimate of the phenotypic marital correlation for conservatism in
the parents of twins in this study, but Feather (1978) in his use of the C-Scale in an
Australian sample obtained a marital correlation of 0.675 from 103 husband-wife pairs.
Using this value as our estimate of p and the mean of V7 for males and females as Vy, we
obtain the breakdown of B into E, and AM as shown in Table 30. Thus, approximately 38
per cent of the variation in conservatism in males is genetic in origin and in females this
rises to approximately 49 per cent. Cultural influences and parental transmission account
for about 21 and 14 per cent of the variation in males and females respectively, the
remaining variation being due to individual environmental experiences and error.

Table 30. Sources of Variance (percentages) for Age Corrected Conservatism Scores

Females Males

error 18 9
El/ 36< 4[/

\individual environment 18 T3

v, 35 27
] total genetic ] 49 ] 38

assortative mating 14 11
BT 07 e

\family environment \15 \21

Correlations between Personality and Attitude Scores

Partial correlations, controlling for age, between the transformed personality and attitude
variables are shown in Table 31. The correlations are similar for both sexes. Individuals
who are more anxious and depressed tend to be introverted, more psychotic and
neurotic, and have lower lie scores. Although the EPQ scales were designed to measure
independent personality attributes, they do depart slightly from orthogonality, a result
found previously (Eysenck and Eysenck, 1975). Extraverts tend to be more psychotic, less
neurotic and lie less. More psychotic individuals tend to be more neurotic and, like
neurotics, have lower lie scores. Less conservative individuals tend to be more psychotic
while more conservative individuals score higher on the lie or social desirability scale.
Similar correlations have been found with the Eysenck Radicalism scale elsewhere (Martin
and Eysenck, 1976). An interesting sex difference is found with extraversion where
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introverted females appear to be more conservative but no such relationship is found in
men. There is also a slight tendency for more liberal men to be more anxious and
depressed. While many of these correlations are statistically significant, with the
exception of those between anxiety, depression and neuroticism they are quite low. We
are led to speculate whether it is environmental or genetic factors which are responsible
for the covariation of the symptom states of anxiety and depression and the personality trait
of neuroticism.

Causes of Covariation between Anxiety, Depression and
Neuroticism

We know from the univariate analyses that for anxiety, depression and neuroticism,
within-family environment (E;) and additive gene effects (¥,) are important causes of
variation, although there are differences in the importance of these effects in males and
females. We now investigate the extent to which these two sources of variation are
responsible for trait covariation by using the technique of genetical analysis of covariance
structures developed by Martin and Eaves (1977). This method tests simultaneously
hypotheses about both the sources and the structure of covariation. Just as univariate
models were fitted to meansquares, multivariate models are fitted to the between-and
within-pairs meanproducts matrices. Detailed explanation and applications of this
maximum likelihood technique can be found in Eaves et al. (1977b), Fulker (1978),
Martin et al. (1979), Martin et al. (1981) and Clifford et al. (1981).

The simplest E;V, model includes a single general factor causing covariation between
anxiety, depression and neuroticism plus a variance component specific to each variable
for both the E; and V, causes of variation. For each source, then, we estimate three factor
loadings and three specific variance components, or twelve parameters in all. Each
meanproducts matrix contributes three meansquares from the diagonal and three off-
diagonal meanproducts, making twenty-four unique statistics from the four between- and
within-pairs matrices of MZ and DZ twins of the same sex. We are thus left with twelve
degrees of freedom to test the goodness of fit.

Maximum likelihood estimates of factor loadings and specific variance components
from each source are then obtained. The proportions of variance in each measure
accounted for by these estimates are shown in Table 32. In both sexes this model gives an
excellent fit to the data and all parameter estimates are significantly greater than zero
(P<0.01).

The results suggest that genetic variation in the symptoms of anxiety and depression is
largely dependent on the effects of the same genes which determine variation in the trait of
neuroticism. This follows from the finding that the specific genetic components of
variation are small, nearly all of their genetic variance being due to the common factor.
However, it is interesting that there is still substantial specific genetical variance for
neuroticism, and it is possible that this may be manifested relatively independently of the
two symptoms we have considered.

A factor of individual environmental effects also appears to influence all three variables,
although specific E; variation is equally or more important in most cases. The proportion
of variance due to error or fluctuating environment in anxiety and depression (Tables 13
and 16) is equal to or slightly greater than the specific environmental variance,
which suggests that some of this fluctuating environment may contribute
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Table 32. Results (yrFitting a Multivariate E;V, Model to Tran;formed Anxiety, Depression and Neuroticism

Scores

E, V,

factor specific factor specific
Females
Neuroticism angle 20%** 29%*x 35ex J6***
Anxiety log(x + 1) 35k 27 35 03>+
Depression log(x + 1) 33wex KlGadd 0%+ 06***

Xt = 6.90 (p = .86)

Males
Neuroticism angle 2% 32 34xxx 2%
Anxiety log(x + 1) R b 35 30+ .04**
Depression log(x + [) 33xxr 35Hk Q3 09***

13, = 1252 (p = 40)

Note: Results are in terms of the proportion of variance accounted for by each source.

Table 33. Genetic and Environmental Correlations between Transformed Anxiety , Depression and Neuroticism

Scoresfor Females, Upper Triangle, and Males, Lower Triangle

ENVIRONMENTAL
Neuroticism Anxiety Depression
angle log(x + 1) log(x + 1)
Neuroticism angle — 047 0.45
Anxiety log{x + 1) 0.44 — 0.54
Depression log(x + 1) 0.45 048 —
GENETIC
Neuroticism Anxiety Depression
angle log(x + 1) log(x + 1)
Neuroticism angle — 0.80 0,76
Anxiety log(x + 1) 0.81 — 0.88
Depression log(x + 1) 0.73 0.79 e

to E; factor variance. The specific variance component for neuroticism, on the other
hand, is somewhat greater than the unrepeatable variance, so that there may be systematic
environmental experiences influencing the trait of neuroticism which do not influence the
symptoms we measure.

Genetic and environmental correlations of the variables are shown in Table 33. In both
sexes, genetic correlations are much higher (around 0.8) than the corresponding
environmental correlations (around 0.4), and are similar for the three variables. While
the distinction has been made between personality traits and states (Foulds, 1965, 1974,),
for the neurotic symptoms measured here, there is good evidence for a common genetic
and within-family environmental basis.
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DISCUSSION

The results of this very large twin study vindicate in the strongest possible way many of
the hypotheses proposed and supported by Eysenck during his career. It is possible to
measure dimensions of personality and attitudes which are consistent in their pattern from
study to study and culture to culture. These are highly repeatable, at least in the medium
term. Work by others has shown them to have high validity in their ability to discriminate
between important external criterion groups. A considerable proportion of variation in all
these dimensions is due to genetic factors.

The single most astonishing finding from this very powerful study is the complete lack
of evidence for the effect of shared environmental factors in shaping variation in
personality, and their relatively minor contribution to variation in social attitudes. This
replicates earlier studies based on smaller numbers in which it was possible that lack of
power was responsible for the lack of evidence. The conclusion is now so strong that we
must suspect those who continue to espouse theories of individual differences in
personality which centre on family environment and cultural influences, of motives other
than scientific.

While previous studies on the aetiology of neuroses and minor depression have yielded
conflicting results (Young et al., 1971; Torgersen, 1983), our large twin study has
provided a clear answer to the causes of individual differences in the symptoms of anxiety
and depression. The data suggest that population variance in these measures is due only to
additive genetic effects and the influence of environmental factors which are unique to the
individual. Both symptoms appear to be influenced largely by the same genes in both
sexes, but have greater effect in females than males. Environmental variance for
depression is also greater in females, a result found previously by Eaves and Young
(1981). We found no evidence for the importance of environmental influences shared by
members of the same family, effects such as social class and parental treatment. Workers
who postulate that early environmental experiences are a major influence on anxiety and
depression in adulthood (Parker, 1979, 1981a, 1981b) must recognize that such
experiences are not necessarily shared by cotwins; experience from parents is more likely
to be a function of the child’s genotype than of the family environment (Eaves, 1976;
Eaves et al., 1978).

Cultural theories of determination are also strongly rejected as an explanation for the
development of the personality traits we have measured. Individual differences in
psychoticism, neuroticism and lie can be explained simply by the additive effects of genes
and individual environmental experiences. For extraversion there is also evidence that
dominance is important. It may be difficult for the outsider to the field to appreciate how
strikingly good are the fits of our simple models when consideration is given to the power
with which they are tested and the many opportunities for them to fail should the
assumptions on which they are based be false.

It is not necessarily true, however, that the same genetic effects are acting in males and
females for all traits, or if they are that they will produce deviations on the same scale in
both sexes. In psychoticism and lie there are scalar differences between the sexes: genetic
differences are more pronounced in males than females for psychoticism, while for lie the
reverse is true. Environmental variance for lie is also greater in males than females. A
simple genetic model has previously been found to be most appropriate for explaining
variation in psychoticism (Eaves and Eysenck, 1977) and lie (Martin and Eysenck, 1976),
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although no significant differences between the sexes in environmental and genetic
contributions to variance were found in these smaller studies.

Neither is it true that gene effects must stay constant with age. The correlation of age with
absolute within-pair differences in DZ females indicates that genetic differences in
neuroticism become more pronounced as females get older, confirming a similar result in
a smaller sample by Eaves and Eysenck (1976b). This sex difference is reflected in the
striking evidence we found for the action of different genes on neuroticism in males rather
than females, although their heritabilities are very similar. Our results for neuroticism are
similar to those of Eaves and Young (1981), who found that both age and sex affected the
expression of additive genetic and environmental differences in the extensive Swedish
twin data of Floderus-Myrhed et al. (1980).

By contrast with the other variables, the results for extraversion are consistent over
sexes and age. The fascinating finding for this variable which sets it apart from the others
is the significant and substantial variation due to genetic dominance (Mather, 1966). This
would indicate that extra version is a character which has been subject to an evolutionary
history of strong natural selection. Eaves and Young (1981), reanalyzing the data of
Floderus-Myrhed et al. (1980), found similarly that dominant gene action affects the
expression of extra version, although there was also evidence that both age and sex
affected the expression of genetic and environmental differences in extraversion.

The detection of considerable genetical non-additivity for extra version contrasts well
with the lack of evidence for dominance variance affecting neuroticism, and reinforces the
view that these two traits are not only statistically independent but also quite independent
in fundamental biological aspects. This finding may have important implications for the
continuing controversy about the physiological basis of Eysenck’s personality dimensions.
Gray (1970) has argued that a 45 degree rotation of Eysenck’s extraversion and
neuroticism dimensions is justified on several biological grounds. Our genetical analysis
ascribes quite different origins to the genetic variation for E and N. Since rotation would
obscure this distinction, our results may favour Eysenck’s position.

It has been asserted that cultural transmission from parents to offspring is the most
important cause of familial aggregation in conservatism scores (Feather, 1978) and related
attitudes (Cavalli-Sforza et al., 1982). Our analysis shows, however, that a model which
includes only individual and family environmental effects is totally inadequate as an
explanation of variation in conservatism. In contrast to Eaves and Eysenck (1974), we also
found that a model incorporating only individual environmental differences and additive
genetic effects is inappropriate, although these authors acknowledge that a larger study,
such as ours, might identify common environmental influences that are important to
variation.

Our results are similar to those of three independent twin studies (Eaves et al., 1978)
which measured conservatism by three different instruments. The three studies showed
remarkable consistency in assigning approximately equal proportions of variance to
additive genetic effects, within-family environment and a between-families component of
variation. When corrected for the effects of assortative mating, the heritabilities were
around 50 per cent, while cultural effects accounted for less than 20 per cent of the total
variation, and this is similar to our result.

In contrast to these studies, however, we find evidence for environmental (E; and E,)
effects of different size in males and females. It seems that there is greater environmental
variation in males than females, and although the cultural effects are qualitatively the same,
they have less influence on female variation. While the genetic component is estimated to



46 HANS EYSENCK

be the same in samples of both sexes, genetic effects apparently become more pronounced
as males get older but not females. Conservatism scores are also apparently more stable
over time in males, but genuine individual environmental influences are considerably
more important than in females.

The high marital correlation reported for conservatism by Feather (1978) considerably
inflates the genetic variance between families and appears to be as important a cause of
familial aggregation of attitudes as cultural differences between families. The correlation of
0.675 is amongst the highest marital correlations for any character, physical or behavioural
(Spuhler, 1968; Vandenberg, 1972), and the role of attitude concordance in mate
selection and marital success needs further investigation. It might be objected that such a
high marital correlation arises from convergence of attitudes after marriage rather than
being an initial correlation at the time of mate selection. We know of no direct evidence
to support or contradict this view. However, in an earlier study Martin (1978) found no
correlation between the absolute difference in radicalism scores of husband and wife pairs
and the number of years they had been married. The apparent lack of divergence between
conservatism scores of MZ cotwins with age (Table 9) is not what one would expect if
attitudes tended to converge towards those of spouses, although a high correlation
between spouses might vitiate this test.

The final test of the validity of making generalizations from twin data about the sources
of variance in the general population must be the ability to make predictions about the
sources of covariation between other non-twin relatives. Such a study of conservatism was
carried out by Eaves et al. (1978) on 445 individuals from pedigrees including parents,
natural and adopted children. Fitting models to these irregular pedigrees yielded
parameter estimates very similar to those from the present study, except that the most
parsimonious model included only E;, V, and the assortative mating parameter A.
Inclusion of a family environment parameter in the model did not improve the likelihood
and the estimate of E, was small and non-significant. Competing models which included
effects of cultural transmission were less parsimonious, gave no improvement in
likelihood and yielded estimates of cultural transmission parameters which were small and
not significantly different from zero.

In view of the current interest in cultural transmission (e.g., Cavalli-Sforza and
Feldman, 1973; Cavalli-Sforza et al., 1982), it would be interesting to see which items are
more culture- or sex-dependent and thus stimulate the development of new scales which
could be used to illustrate the mechanisms of non-hereditary transmission between
generations. Our results show that conservatism, as it is currently measured, is much
more dependent on genetic and within-family environmental differences than between-
family cultural differences. Eaves and Eysenck (1974) have suggested that this may be due
to society promoting individuality and mobility, which in turn gives greater importance to
genetic and individual environmental experiences, irrespective of family environment.

The fact that attitudes are, at least in part, sensitive to cultural differences may make
them a useful paradigm for the exploration of models in which gene expression and
cultural effects are not independent. This is in contrast to the personality traits and
symptoms studied, where the environmental differences which determine dif ferences are
not organized on a cultural basis. The contrast between the causes of variation for social
attitudes and personality supports the distinction previously made between the two and
implies that attitudes do not simply result from the projection of personality variables
onto the level of social attitudes.
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The significant and substantial correlations between anxiety, depression and
neuroticism replicate a previous finding that neuroticism is a trait which is closely
associated with vulnerability to neurotic symptoms (Henderson et al., 1981). Our analysis
of the causes of genetical and environmental covariation of these measures shows that
additive genetic effects are equally if not more important in their covariation than
individual environmental factors and that genetic correlations are much higher (0.8) than
environmental correlations (0.4). While the distinction between personality traits and
symptoms may be justified because symptoms are transitory and take different forms
(Foulds, 1965, 1974), the fact that correlations between neuroticism and the two
symptoms are as high as between the symptoms themselves provides little evidence for
this distinction.

Nevertheless, there are also substantial genetic effects on neuroticism (16 per cent of
the total in females, 12 per cent in males) which are independent of the two symptoms we
have measured. Although specific genetic variance is a small proportion of the total for
depression (6 per cent in females, 9 per cent in males), it is possible that this fraction
estimates the contribution made in this sample by the major gene polymorphisms which
are alleged to predispose to major depression (Comings, 1979; Weitkamp et al., 1981). On
the other hand, the genetic factor variance (30 per cent in females, 23 per cent in males)
may be regarded as the fraction contributing to neurotic or minor depression.

One hallmark of a good theory is its ability to stimulate new work. By this criterion,
Eysenck’s theories have certainly been successful over the past thirty years. His
hypotheses concerning the nature and origin of individual differences in personality and
attitudes have been subjected to increasingly stringent tests, of which the present study is
one of the most exacting, and have passed them well. But where do we go from here?
Numerous ‘wrinkles’ in the basic findings have come to light in our powerful study. What
is the basis of sex and age differences in gene expression and environmental influences? If
it is individual environmental influences rather than shared environment which are
important in the differentiation of personality, what is the nature of these influences? Why
do we detect no assortative mating for the personality dimensions when we do for most
biologically important traits? Are there genes for major depression which are independent
of those for minor depression? Is the genetical non-additivity detected for extraversion
ambidirectional, indicating an evolutionary history of stabilizing selection towards
intermediate values on this dimension? And many more questions could be asked. There is
much to be done!
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4.
H.]J.Eysenck and Behaviour Genetics: A Critical
View
JOHN C.LOEHLIN

History will surely judge that Eysenck’s multifarious contributions to psychology centre
on the description, elaboration and interpretation of the key personality dimensions of
extraversion, neuroticism and psychoticism, which along with intelligence form the major
axes of his theory of individual differences. For Eysenck, an important aspect of the
interpretation of these behavioural dimensions has always been an inquiry into their
biological bases. One form this biological inquiry has taken is the assessment of the roles of
genetic and environmental factors in accounting for individual variation in these traits.
These efforts of Eysenck and his collaborators have drawn on the data and methods of
behaviour genetics, and in turn have themselves made a substantial contribution to that
discipline.

Eysenck’s work in behaviour genetics has spanned a considerable range. First, there
were the early twin studies in extraversion-introversion and neuroticism in the 1950s,
with Prell, Blewett and MacLeod. Second, there are the later twin and family studies in
the 1970s and 1980s of neuroticism, psychoticism and extra version, done in collaboration
with Eaves, Martin, Young and others. Third, there are the miscellaneous twin studies on
various other topics, for example, sexual behaviour, social attitudes and smoking. Fourth,
there are the animal studies, mostly connected with the development by Broadhurst in
Eysenck’s laboratory of the Maudsley reactive and non-reactive strains of rats. And fifth,
there are Eysenck’s writings on intelligence, in which he has often addressed behaviour
genetic issues, although he has not, so as far as I know, himself actually carried out
behaviour genetic studies in this area.

Eysenck’s publications on these various topics have been numerous. A bibliography of
his writings in the area of behaviour genetics, kindly provided to me by Professor
Eysenck, lists no less than thirty articles and book chapters—and this does not include a
number of books with extensive behaviour genetic material, such as Sex and Personality
(1976), The Structure and Measurement of Intelligence (1979b) and The Causes and Effects of
Smoking (1980).

The space available here will obviously not permit a detailed review of all Eysenck’s
empirical and theoretical contributions in the five areas mentioned above. Further, my
role as critic requires that at least some of my examination be more than cursory. I will
therefore focus on a single theme: Eysenck’s tendency to overstate the case with respect
to the genetic determination of the cardinal dimensions of his theory. I will not so much
be faulting his conclusions—though T will do some of that—as arguing that Eysenck
greatly exaggerates the security with which they can be reached from the evidence at hand.
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AN EARLY EXAMPLE: NEUROTICISM

My first example derives, appropriately enough, from Eysenck’s first published behaviour
genetic study, a twin study of neuroticism (Eysenck and Prell, 1951). In this study twenty-
five pairs of monozygotic (MZ) twins and twenty-five pairs of dizygotic (DZ) twins were
tested with a battery of seventeen measures. These included cognitive, motor and
perceptual tasks, as well as a couple of questionnaire scales. The same test battery was
given to twenty-one children who had been psychiatrically diagnosed as neurotic. The test
intercorrelations based on the 100 children in the twin sample were factor analyzed, and
the first factor rotated so as to make it a ‘neuroticism’ factor; i.e., a factor to which the
tests contributed in approximately the same manner as they discriminated between the
(presumptively normal) twins and the neurotic children. The highest loadings on
‘neuroticism’ were on two measures of body sway taken while the subject stood with
closed eyes.

The intraclass correlation for identical twins on this neuroticism factor was .851; that
for fraternal twins was .217. From this Eysenck and Prell obtained a heritability estimate
of .810 for neuroticism, via a Holzinger formula. They express some reservations about
the formula, and would ‘lay more stress on the directly observed intraclass correlations’
(p- 46In). Most modern behaviour geneticists would share their misgivings about the
Holzinger coefficient. However, a more appropriate heritability estimate from the
intraclass correlations under the same assumptions (additive genetic variance, random
mating, no gene-environment correlation or interaction, and equal resemblance of
identical and fraternal twin environments) would be obtained by taking twice the
difference between the MZ and DZ correlations, that is, the estimate would be 1.286.
We can thus suppose that (a) 128.6 per cent of the variance of neuroticism is due to the
genes; or (b) some of the abovestated assumptions are wrong; or (c) sampling or other
error has led to an exaggerated discrepancy between the MZ and DZ twin correlations.
Alternative (a) is not too plausible. Alternative (b) is somewhat more credible, since a
greater resemblance of identical than fraternal twin environments or the presence of a
large amount of non-additive genetic variance could lead to disproportionately high MZ
twin correlation. Alternative (c) is very plausible, since an intraclass correlation based on
twenty-five pairs has a rather large sampling error (approaching .20 for a low correlation)
and twice the difference between two such correlations has a very large sampling error
indeed.

I do not intend by this any special criticism of Eysenck and Prell; they were using the
technology of the day, and such matters are much clearer now than at the time they
wrote. I merely want to establish that their quantitative finding might be less than
completely secure. One should perhaps note that their results might be tenuous in
another respect as well; namely, in the definition of the dimension whose heritability is being
estimated. The use of only twenty-one individuals to establish differential weights for
neuroticism on seventeen tests virtually guarantees that chance will play an appreciable
role in the process, even if one were to assume no error at all in the definition of
normality by the group of 100 twins.

Eysenck and Prell’s paper was sharply criticized by Karon and Saunders (1958), and
defended by Eysenck (1959). It is a curious interchange. One criticism, concerning
sample selection, was cleared up by Eysenck without difficulty. In response to a second,
that the variances on the neuroticism factor differ for the identical and fraternal twins at
the .05 level of significance, Eysenck mumbles about the arbitrariness of the .05 level and
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the counter-intuitive direction of the difference. What he should have pointed out is that if
Karon and Saunders had done the proper two-tailed F test instead of the one-tailed test
that they appear to have used, the difference would not have been statistically significant
at all.

There is further discussion concerning which of two versions of Holzinger’s h? statistic
to use: the one Eysenck and Prell employed gave a heritability of .810, the alternative
version, which Karon and Saunders believed to be more appropriate, would have given a
lower figure of .580. Since, as mentioned earlier, the Holzinger statistic in either form is
not much in favour these days, there seems little point in pursuing this matter further,
except perhaps to fault Eysenck and Prell a little for not considering, computing and
reporting both values.

Karon and Saunders go on to address other issues: the possible failure of the equal
environments assumption, the question of whether the test battery selection might have
been biased toward high heritability, and so on. Eysenck had something to say in reply to
cach of these points; the details need not concern us further here.

I would like, however, to call attention to the final paragraph of Eysenck’s paper. In
this he endorses Karon and Saunders’ call for study of the mechanisms underlying the
hereditary determination of neuroticism, and mentions ongoing work (presumably
Broadhurst’s) directed toward this end. Then Eysenck goes on to say: ‘Until these studies
are completed it would seem useful to repeat the Eysenck-Prell study with suitable
technical improvements, in order to throw some further light on the relative importance
of the factors in question’ (p. 79). He believes that ‘such studies would support the result
of the original paper.” What he does not even hint at is that such a study had already been
attempted in his laboratory, and that it had failed to yield such results.

Writing in the Eugenics Review, James Shields (1954 gives a brief account of that study.
It was part of Blewett’s dissertation research on the inheritance of neuroticism and
intelligence; only the work on intelligence was published (Blewett, 1954). Shields
reports:

Blewett was also interested in ‘neuroticism’. He hoped, with a different series of tests
purporting to measure emotional instability, to repeat the experiment of Eysenck
and Prell described above. However, Blewett’s tests did not all intercorrelate with
one another in the directions expected and he could not identify any of the factors
obtained in his analysis as being ‘neuroticism’. A factor, defined by tests such as
body-sway, self-rating in neuroticism and certain scores on the Rorschach test, did
not give evidence of hereditary determination and showed only a random
relationship to our own rating of severity of maladjustment (p. 244).

In hindsight, given the small sample sizes (Blewett used twenty-six of each kind of twin pair)
such an inconsistency between studies is only too understandable. And there may well
have been other problems. Nevertheless, the existence of this study and its result would
seem germane to Eysenck’s stated belief that ‘such studies would support the result of the
original paper.” The chief result of the original paper was, of course, the finding of an
extremely high heritability for neuroticism.
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A MODERN INSTANCE: EXTRA VERSION, NEUROTICISM,
PSYCHOTICISM

The preceding is, to be sure, ancient history. Can we find modern instances of potentially
misleading statements by Eysenck about the degree of heritability of his personality
dimensions? Consider a relatively recent summary (Eysenck, 1979a, p. 525): ‘Using the a-
theoretical, purely psychometric devices constructed by the traditional producers of
questionnaires and inventories, we find that approximately half of the variance is
accounted for by genetic factors when MZ and DZ twins are studied, and when
traditional indices of heritability are used.” Eysenck then goes on to contrast favourably his
own methods: ‘Using measures of the major personality dimensions P, E and N, and
calculating heritabilities along the lines of modern biometrical genetical analysis, we get
figures more in the band from 60% to 80% when test unreliability has been allowed for.’

Curiously, none of the four sources for this generalization that Eysenck cites gives
heritability figures that actually lie between .60 and .80. That given for extraversion is .57
(Eaves and Eysenck, 1975, p. 108), those for neuroticism under two different
assumptions are .57 and .59 (Eaves and Eysenck, 1976, p. 155), and that for psychoticism
is .81 (Eavesand Eysenck, 1977, p. 22). Presumably, however, the central tendency of these
values could be taken as falling in the stated range—provided one doesn’t use the median
or the mode as the measure of central tendency.

What is the reader of the above passage to conclude are the reasons for the higher
heritability figures that Eysenck obtains? I venture that he or she will suppose that they
chiefly reflect the first two factors mentioned: that the major Eysenckian dimensions are
being studied, not just any old personality scales, and that modern biometrical genetical
methods of analysis are being employed, not just traditional indices of heritability. But in
fact it is the third factor which Eysenck slips in as an apparent afterthought, the allowance
for test unreliability, that entirely accounts for the increase above the ‘traditional’ values.
For convenience, I take figures from the paper by Young, Eaves and Eysenck (1980), a
study which covers all three dimensions and provides heritability estimates for both
children and adults. The respective non-error-corrected heritability values for E, N and P
for adults are .51, .41 and .48, and for children, .54, .44 and .42. The average of these
figures is .47. Contrary to what a casual reader might suppose, confining oneself to the
major Eysenckian dimensions and using modern biometrical genetical methods yields
results very much like the traditional ‘approximately half of the variance’. Correction for
unreliability of measurement makes all the difference.

What about such corrections? I personally believe that it is appropriate in principle to
make them, although often tricky in practice. In the original sources considerable caution is
expressed: ‘If our response model is appropriate, we may wish to regard such unreliability
as inherent in the trait we are measuring and thus prefer for most predictive purposes to
work with the uncorrected figure of 49%’ (Eaves and Eysenck, 1977, p. 22). “We may
correct our heritability estimate for unreliability provided we can assume the
SubjectsXItems interactions estimate experimental error only.... If subjects and items
interact, the contribution of experimental error to E; will be overestimated’ (Eaves and
Eysenck, 1975, p. 108). ‘Misleadingly high heritability estimates could result from
inappropriate corrections for unreliability’ (Eaves and Eysenck, 1976, p. 159). In the
summary statement all these cautions are forgotten, and the ‘60% to 80%’ figure
becomes the basis for suggesting ‘a strong genetic component for variation along the
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major dimensions of personality, a component not noticeably weaker than that found in
connection with intelligence’ (Eysenck, 1979a, p. 525).

Now, taking raw heritability figures averaging .47 and error-correcting them up to the
middle of the .60 to .80 range implies reliabilities for the Eysenck Personality
Questionnaire scales in the neighbourhood of .67. When Eysenck is discussing these scales
in other contexts, he thinks better of them than that. For normal samples, onemonth test-
retest reliabilities with a median of .85 are quoted, and internal consistency reliabilities
with a median of .84 (Eysenck and Eysenck, 1976, p. 75f). Use of reliabilities like these
would give corrected values more in the neighbourhood of .55 than .70. Dropping the
reliabilities to around .80 to allow for some effects of scale transformation and sample
restriction still leaves corrected values below .6 (where indeed most of the reported
values actually fall).

But are even heritabilities at this level beyond cavil? While one doesn’t dispute the
right of Eysenck and his colleagues to apply particular biometrical genetic models and
procedures to their data, and while I, for one, have always been impressed by their
statistical and methodological sophistication, it may still be instructive to look informally
at the data at the level of simple familial correlations—if only to get some sense of what
the effects might be of making or not making various assumptions. I should emphasize that
I am not inherently hostile to fitting formal behaviour genetic models to data, having done
a certain amount of this sort of thing myself (Lochlin, 1978, 1979). But informality also
has its merits. 1 might add that I am encouraged in this by a comment made by
S.B.G.Eysenck and H.].Eysenck in another context (1969, p. 76): ‘with rough data of this
kind, selected without the possibility of planned sampling, it may be a task of
supererogation to use complex statistical methods for teasing out trends which are quite
apparent to casual inspection.’

The paper by Young, Eaves and Eysenck provides two to four parent-child correlations
in each of seven different subsamples (ranging from thirty-six to ninety-six pairs) for each
of the three personality scales E, N and P—a total of ninety-six different correlations of a
parent with a child on a personality dimension. The median of these ninety-six correlations
is .13. The same paper presents eighteen correlations on these scales for DZ twin pairs.
Their median is .17. Twelve correlations are presented for MZ twin pairs. Their median
is .46. Numbers like these do not suggest, to casual inspection, heritabilities in the
neighbourhood of .70.

Under the model that the authors generally find to fit personality data—additive genes,
random mating and no common family environment—one can arrive from these
correlations at four different estimates of heritability. One can double the parent-child
correlation and get .26. One can double the DZ correlation and get .34. One can take the
MZ correlation itself and get .46. Or one can take twice the MZ-DZ difference and get .
58. If one supposes, as Young and his colleagues do, that the genes affecting a trait in
childhood and adulthood might be somewhat different, one might wish to discount the
first heritability estimate of .26 from the parent-child correlations as being too low. But
the .34 from the DZ correlations should still be appropriate. It might even be a little on
the high side, if there should be some undetected effect of common environment (E,).
Eaves and Eysenck (1975, p. 108) allow for the statistical possibility of such an undetected
effect in similar data, at the level of 1015 per cent of the phenotypic variance. On the
stated assumptions, the MZ twin correlation ought not to exceed twice the DZ twin
correlation. If it did not, all three of the twin-based heritability estimates would agree at .
34. Error-corrected, using a reliability of .80, we are discussing something like .42 as a
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typical value of personality scale heritability, not .60 to .80. Or, if we allow for an effect
of common environment at the level suggested as possible by Eaves and Eysenck, we
could have estimates as low as .27.

Is there any basis on which the observed MZ twin correlations might be expected to be
somewhat out of line on the high side? Failures of two assumptions might particularly be
considered. First, it is possible that shared environment might be of special importance
for MZ twins, that is, for this group E, might not be negligible. Second, non-additive
forms of genetic variance, i.e., genetic dominance and epistasis, might play a significant role
in personality. MZ twins share all their genetic variance, non-additive as well as additive.
DZ twins share one-half of their additive genetic variance (when mating is random), but
only one-quarter of the variation due to dominance, and a smaller fraction of epistatic
variation.

On the first of these assumptions, that the difference is due to E,, the heritability
estimates of .27 to .42 given above would be appropriate. In this case the difference
between the .13 of parent and child and the .17 of DZ twins could represent a greater
degree of shared environment for the latter. However, the leap to an MZ twin correlation
of .46 seems rather extreme, unless one assigns a rather large role to (say) the responses
elicited from others by an individual’s physical appearance. And what direct evidence
there is does not point very strongly toward an effectively greater similarity of MZ twin
environments, so far as personality is concerned. For example, identical twins who look
more alike are not more similar in behaviour and personality than those who are less alike
in appearance (Matheny, Wilson and Dolan, 1976; Plomin, Willerman and Loehlin,
1976). Identical twins whose parents try to treat them alike, who played together more as
children, or who spend more time together as adolescents are only trivially more similar
in personality than identical twins with less overlap of experience (Loehlin and Nichols,
1976, p. 52f). Nevertheless, further exploration of this issue is reasonable—MZ twins
clearly share environmental similarities that might make them more alike, even though it is
hard to demonstrate that much of this in fact takes place.

The other alternative is non-additivity of the genetic variance, i.e., the effects of
genetic dominance and epistasis. As mentioned, these could have a considerably greater
influence on the resemblance of MZ than of DZ twins, since the former share gene
configurations completely and the latter only to a limited degree. Lykken (1982) has
argued for the importance of non-additive genetic variation—he proposes the term
‘emergenesis’—in accounting for excess MZ twin correlations in areas as diverse as
personality traits and electroencephalographic (EEC) frequency spectra. For both EEG
spectra and personality, MZ twins reared apart are not notably less similar than MZ twins
reared together, suggesting that a failure of the genetic additivity assumption may be a
more plausible explanation of the excess MZ twin correlation than is a failure of the
assumption of equal environments.

If this is the case, Eysenck can retain the notion of a fairly substantial heritability of
personality traits, but at the expense of the purely additive genetic models he and his
colleagues have repeatedly claimed to represent good fits to their data. Even here, the
heritabilities will not be spectacularly high: if there is no effect at all of common environment
on MZ twins, the broad heritability will be equal to the MZ correlation itself, i.e., in the
neighbourhood of .46; corrected for measurement error, perhaps .58. If shared
environment is operative, in the range of 10 to 15 per cent suggested as a possibility by
Eaves and Eysenck, the corrected heritability could be around .42.
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Now I would not argue very strongly for any particular number in the range .27 to .58
as a typical value for personality scale heritability, but I do maintain that it is misleading to
claim that the heritabilities of the major personality dimensions lie in the range 60 to 80
per cent, when most actual estimates fall below that range, and when on various more or
less plausible assumptions the heritabilities could very easily be at half that level.

I apologize again for the simplemindedness of the preceding analysis. A sophisticated
biometrician will object, for example, that in using correlations instead of covariances I am
ignoring possible differences in the variances in the various groups. I would simply reply
that at least in the Young et al. study such differences are not conspicuous, and that in
their absence correlations are equivalent and easier to follow.

The biometrician may also object that I have insufficiently adjusted reliability estimates
based on the original scales in the general population to deal with transformed scales in
the twin sample. This is possible. It is also possible that I may have overadjusted, since the
‘general population” in question turns out sometimes to be groups of students (Eysenck
and Eysenck, 1976, p. 75) who may well be comparably restricted in range. In any case, if
the twin sample is not reasonably representative of the general population, there are some
problems for Eysenck in using anyone’s analysis of these data to talk about the traits in
general.

On the matter of error correction, let me merely add here my opinion that it does less
violence to assume that a reliability coefficient will pretty will survive a non-linear but
monotonic transformation of the scale than it does to base error corrections on
assumptions as implausible as the one used in the case of P (Eaves and Eysenck, 1977).
The procedure they used assumes, if I do not misread it, that all the items on the P scale will
be equally often endorsed by respondents. This is demonstrably false for N items (Eaves
and Eysenck, 1976), and seems equally unlikely for P. Do the investigators really wish to
claim that people will as often agree to “Would you take drugs which may have strange or
dangerous effects?” as to “When you catch a train do you often arrive at the last minute?’
By the way, it may be recalled that this particular error correction yielded the one slender
reed of .81 on which Eysenck’s claim of an average heritability in the .60 to .80 band
could rest.

INTELLIGENCE

Eysenck’s apparent willingness to weigh preconceptions favourably in their contest with
evidence can be illustrated in another domain as well, the heritability of 1Q. Consider his
summary statement in his recent book on The Structure and Measurement of Intelligence:
‘Intelligence as measured by IQ tests has a strong genetic basis; genetic factors account for
an estimated 80% of the total variance, although this estimate has a standard error of some
5% to 10% attached to it’ (Eysenck, 1979b), p. 227).

In Chapter 5 of that book, written by D.W.Fulker and H.].Eysenck, the authors
consider the heritability of IQ in some detail, providing, by my count, nineteen different
estimates of the heritability of 1Q derived from various sources of evidence: twin
correlations, adoption studies, parent-child and sibling correlations, identical twins reared
apart, and so on. I list the nineteen heritability estimates in order from smallest to largest: .
47, .50, .52, .52, .59, .62, .64, .68, .68, .68, .69, .69, .69, .71, .74, .77, .79, .79, .80.
The highest figure, .80, and the only one reaching Eysenck’s summary estimate, is simply
quoted from an earlier book by Eysenck. It derives from the variance shrinkage in an



58 HANS EYSENCK

orphanage study, and is immediately qualified: The numbers in the study were too small
to attribute much importance to the precise values of the shrinkage...” (p. 117). One of
the two instances of the next highest figure, .79, is given as an upper limit for the effects of
reliability correction. It is what would occur if none of the environmental influences on
the IQs of different children in a family were unique to individual children—hardly a very
attractive assumption. The figure most emphasized by the authors in the chapter itself is .
69, their estimate from the median 1Qs in a compilation of IQ studies by Erlenmeyer-
Kimling and Jarvik, and they give the standard error of this estimate as £.02, not ‘5% to
10%’.

Thus Eysenck’s summary figure of .80 is hardly justified even by his own review of the
evidence. How does it compare to others’ assessments? Here are two recent summary
statements about IQ heritability by behaviour geneticists. N.D.Henderson, writing in the
1982 Annual Review of Psychology, says, ‘between .3 and .6, with broad heritability between .
4 and .7 (p. 413); S.Scarr and L.Carter-Saltzman (1983), in a review chapter on
‘Genetics and Intelligence’, cite two ranges: .5F.1 (p. 217), and .4 to .7 (p. 297). A
confident claim of .8%.1 is, under the circamstances, indeed remarkable.

IN CONCLUSION

Having discharged my obligation to be a critic, I would like to comment again on the very
great positive contribution that Eysenck and his collaborators have made to the study of
the inheritance of personality. Much relevant research has been carried out, and the raw
variances and covariances are published in the original articles, so that anyone who prefers
other interpretations can test them against the data. For this, we are all in Eysenck’s debt.

Not the least significant aspect of Eysenck’s role in this area has been as a facilitator of
behaviour genetic research by others. A list of behaviour geneticists who have worked
with Eysenck or his students would certainly include the vast majority of the major British
names in this field, and quite an impressive number elsewhere around the world. The
development of the twin register at the Institute of Psychiatry has directly contributed to
the majority of the human behaviour genetic studies of normal traits done in Britain in the
last decade—and not just narrowly Eysenckian studies: a case in point is the behaviour
genetic analysis of Zuckerman’s Sensation Seeking Scale (Fulker, S.B.G.Eysenck and
Zuckerman, 1980). Perhaps if Eysenck did not believe so firmly in the high heritability of
his personality dimensions, all this would not have come to pass. If so, we who are
interested in behaviour genetics would indeed have been much the poorer. In that sense, I
applaud his sturdy convictions. Long may they lead him forward!

REFERENCES

Blewett, D.B. (1954) ‘An experimental study of the inheritance of intelligence’, Journal of Mental
Science, 100, pp. 922-33.

Eaves, L. and Eysenck, H. (1975) The nature of extra version: A genetical analysis’, Journal of
Personality and Social Psychology, 32, pp. 102—12.

Eaves, L. and Eysenck, H. (1976) ‘Genetic and environmental components of inconsistency and
unrepeatability in twins’ responses to a neuroticism questionnaire’, Behavior Genetics, 6,

pp- 145-60.



BEHAVIOURAL GENETICS 59

Eaves, L.]. and Eysenck, H.J. (1977) ‘A genotype-environmental model for psychoticism’, Advances
in Behavior Research and Therapy, 1, pp. 5-26.

Eysenck, H.J. (1959) ‘The inheritance of neuroticism: A reply’, Journal of Mental Science, 105,
pp- 76-80.

Eysenck, H.J. (1976) Sex and Personality, London, Open Books.

Eysenck, H.J. (1979a) ‘Genetic models, theory of personality and the unification of psychology’, in
Royce, J.R. and Mos, L.P. (Eds.), Theoretical Advances in Behavior Genetics, Alphen aan den
Rijn, The Netherlands, Sijthoff and Noordhoff, pp. 517-40.

Eysenck, H.]. (1979b) The Structure and Measurement of Intelligence, Berlin, Springer-Verlag.

Eysenck, H.J. (1980) The Causes and Effects of Smoking, Beverly Hills, Calif., Sage.

Eysenck, H.]J. and Eysenck, S.B. G. (1976) Psychoticism as a Dimension of Personality, London, Hodder
and Stoughton.

Eysenck, H.]. and Prell, D.B. (1951) ‘The inheritance of neuroticism: An experimental study’,
Journal of Mental Science, 97, pp. 441-65.

Eysenck, S.B.G. and Eysenck, H.]. (1969) ‘Scores on three personality variables as a function of age,
sex, and social class’, British Journal of Social and Clinical Psychology, 8, pp. 69—76.

Fulker, D.W., Eysenck, S.B.G. and Zuckerman, M. (1980) ‘A genetic and environmental analysis of
sensation seeking’. Journal of Research in Personality, 14, pp. 261-81.

Henderson, N.D. (1982) ‘Human behavior genetics’, Annual Review of Psychology, 33, pp. 403—40.

Karon, B.P. and Saunders, D.R. (1958) ‘Some implications of the Eysenck-Prell study of “The
inheritance of neuroticism”: A critique’. Journal of Mental Science, 104, pp. 350-8.

Loehlin, J.C. (1978) ‘Heredity-environment analyses of Jencks’s IQ correlations’, Behavior Genetics,
8, pp. 415-36.

Loehlin, J.C. (1979) ‘Combining data from different groups in human behavior genetics’, in Royce,
J.R. and Mos, L.P. (Eds.), Theoretical Advances in Behavior Genetics, Alphen aan den Rijn, The
Netherlands, Sijthoff and Noordhoff, pp. 303—34.

Loehlin, J.C. and Nichols, R.C. (1976) Heredity, Environment, and Personality, Austin, Tex.,
University of Texas Press.

Lykken, D.T. (1982) ‘Research with twins: The concept of emergenesis’, Psychophysiology, 19,
pp- 361-73.

Matheny, A.P., Jr., Wilson, R.S. and Dolan, A.B. (1976) ‘Relations between twins’ similarity of
appearance and behavioral similarity: Testing an assumption’, Behavior Genetics, 6, pp. 343—51.

Plomin, R., Willerman, L. and Lochlin, J.C. (1976) ‘Resemblance in appearance and the equal
environments assumption in twin studies of personality traits’, Behavior Genetics, 6, pp. 43—52.

Scarr, S. and Carter-Saltzman, L. (1983) ‘Genetics and intelligence’, in Fuller, J.L. and Simmel,
E.C. (Eds.), Behavior Genetics: Principles and Applications, Hillsdale, N.J., Lawrence Erlbaum,
pp- 217-335.

Shields, J. (1954) ‘Personality differences and neurotic traits in normal twin schoolchildren’,
Eugenics Review, 45, pp. 213—46.

Young, P.A., Eaves, L.]. and Eysenck, H.]J. (1980) ‘Intergenerational stability and change in the

causes of variation in personality’, Personality and Individual Differences, 1, pp. 35-55.



Intercbange

EAVES REPLIES TO LOEHLIN

Since many of Loehlin ‘s critical remarks are directed against papers for which I must take prime
responsibility, Pnzfessor Martin has kindly Qﬁrered me the space allotted to him in which to reply to
the more important points.

The substance of Loehlin’s first criticism rests not upon the primary sources of data and
analysis but on secondary summaries attributed to Eysenck. Loehlin’s critique may be
crystallized thus:

1 Eysenck has stated that the heritability of personality dimensions is around 0.7.

2 The publications by Eaves and his colleagues in collaboration with Eysenck make no
such claim.

3 The claim can only be made if a correction for unreliability is made.

4 The publications by Eaves and his colleagues in collaboration with Eysenck show that
usual corrections for unreliability make demonstrably false assumptions in that the
‘unreliable’ variance itself can be shown to have a genetic component.

5 Therefore, the data cannot be used to support a heritability of 0.7.

It is depressing that so much of the discussion has focused on the precise value of the
‘heritability’. The purpose of the extensive analyses fostered by Eysenck over the last
decade has been the simultaneous estimation of all significant sources of variation:
genetic, social and accidental; additive and non-additive. To focus on the estimates of
heritability which, by and large, are often hard to find in the primary papers, is to obscure
the fact that the main conclusion of the work is not that the heritability of personality has
some particular value but that:

1 the family environment, as distinct from the unique experiences of the individual,
makes a trivial contribution to personality differences;

2 mating is essentially random for personality differences;

3 for some measured aspects of personality there is striking evidence that quite
different genes operate at different stages of development;

4 there is some evidence of sibling interactions between juveniles for certain aspects of
behaviour;

5 genetic factors make a highly significant contribution to personality differences;
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6 genetic effects on personality are highly specific, even to the level of individual item
responses, and not just confined to the major dimensions of personality;

7 even what many psychometricians would dismiss as ‘unreliability’ may have a genetic
component;

8 in large samples there is significant interaction between sex differences and genetic
effects of personality;

9 such ‘genotypeXenvironment interaction’ as might be claimed for personality on the
basis of Eysenck’s raw dimensions may be explained almost entirely by the
properties of the scale of measurement and removed by a transformation which
assumes equality of item difficulties and local independence.

The research encouraged by Eysenck has made significant headway in a field which was a
muddle only fifteen years ago. We do not believe, by any stretch of imagination, that the
genetics of personality is fully understood. For example, recent data on very large samples
(e.g., Eaves and Young, 1981; Martin and Jardine, this volume) shed doubt on the
assumption of genetic additivity for extra version. There is still much that needs to be
done to relate the findings of the genetic studies to those emerging from the studies of the
physiological basis of personality and its relationship to learning. We have done as much as
anyone to discourage an obsession with heritability which obscures the strength and subtlety
of the findings.

The principal results of the primary publications have been replicated in extremely
large studies in Europe, the US and now, in this volume, Australia. They establish
Eysenck’s dimensions of personality as paradigms of behavioural traits whose mode of
familial transmission is comparatively simple in contrast to that of educational and
sociological variables. They cast significant doubt on social learning theories as vehicles for
understanding family resemblance for personality. Those who seek measurements which
support the cultural transmission of individual differences should look elsewhere. The
‘modern methods of biometrical genetics” as Loehlin and Eysenck describe them, are not
biased towards a genetic model of inheritance, as anyone who reads our publications will
discover. These methods are as powerful for an understanding of cultural as they are of
genetic inheritance. If there is no genetic component, there is no better way of finding out
than by a properly constructed family study. If we wish to analyze the effects of family
interaction on behaviour, then there is no better way than the properly constructed family
study. It is, perhaps, a sad reflection on social psychology and allied disciplines that some
of the major recent advances in modelling of the environment have been made by those
whose primary training and research has been in genetics.

LOEHLIN REPLIES TO MARTIN AND JARDINE

Martin shares my high regard for the important empirical contributions made by Eysenck
and his colleagues to human behaviour genetics. In the present chapter he and Jardine
provide another substantial contribution in this tradition.

I was pleased to see that the new data from an Australian sample agree very well with
the British work cited in my chapter. After converting the meansquares of Table 8 to
correlations, as I did for those of the Young et al. study, the median MZ and DZ
correlations on the three major Eysenck scales are .48 and .21, as compared to .46 and .
17 in the British study. The differences between the MZ and DZ correlations, from which
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estimates of heritability flow, are quite similar, suggesting that the (uncorrected)
heritability estimates of slightly under .50 for the British data would be replicated in the
Australian data. And indeed the median of the nine heritability estimates reported in
Martin and Jardine’s Tables 17, 19 and 22 is .46, as compared to a mean of .47 in the
British data.

The reliability estimates for the EPQ scales from the small re-tested sample in the
Australian study are also quite similar to those reported by Eysenck for Great Britain. The
median of the raw score reliabilities for E, P and N in Table 6 is .82; the comparable
British figure I cited in my chapter was .84, which I dropped to .80 to allow for the
effects of scale transformation and restriction of range in a volunteer sample. I speculated
that the effect of scale transformation on the reliabilities would be slight, but I allowed a
little for it—Martin and Jardine’s Table 6 suggests that I need not have worried about this:
the raw score and transformed scale reliabilities on the EPQ scales are virtually identical.

In brief, the Australian, like the British, twin data suggest typical heritabilities after
error-correction of around .55 for Eysenck’s personality dimensions, well short of the
‘60% to 80%’ range claimed as representative by Eysenck. And for the reasons mentioned
in discussing the British data, the true figure could well be even a bit lower.

Now these have been summary figures, ignoring some possibly interesting differences
among the individual scales. For readers who may find Martin and Jardine’s maximum
likelihood fitting of biometrical models a bit abstruse, let me try to tell a simpler story in
terms of correlations. In each of the ‘summary of modelfitting’ tables in their chapter, four
different models are considered. The models are fit first to males and females separately,
then together, then with opposite-sex pairs thrown in.

The first of the four models, designated E,E,, is essentially a test of whether the MZ
correlations are higher than the DZ correlations. They always are, as shown by the large
chisquares. (This account is a bit oversimplifiecd—for example, it neglects possible
variance differences; still, it should provide a reasonable sense of what goes on..)

The second model, E;V,, will fit if the DZ correlation is approximately half the MZ
correlation. This is the case, more or less, for the four scales reflective of maladjustment
(depression, anxiety, neuroticism and psychoticism). It is what would be expected if the
resemblance between twins is purely genetic in origin, with half as many genes shared, on
the average, by DZs as by MZs.

If the DZ correlation is more than half the MZ correlation, as would be expected if
shared environment is contributing similarly to the correlation of both kinds of twin pairs,
the third model, EE,V,, can always be fit to the data (aside from variance differences). This
pattern is shown by the conservatism scale, and to some extent by the lie scale (which
could perhaps be considered a social conformity scale in this sort of volunteer sample). In
both cases some effect of shared family environment on attitudes and values is not
implausible.

Finally, if the DZ correlation is less than half the MZ correlation, the fourth model,
EV,Vp, will always fit (again, neglecting variance differences). The extraversion scale
shows this pattern. The MZ correlations (as calculated from the Table 8 meansquares) are .
53 and .50 for females and males respectively, and the DZ correlations are .19, .13 and .
21 for the female, male and opposite-sex pairs.

Now one of the hazards of the model-fitting approach is the risk of believing that a
model that can be fit is therefore true. Essentially, what the data and statistical tests have
shown is that the DZ resemblance for extra version in this population is less than half the
MZ resemblance. The presence of genetic dominance could be responsible for this, as the
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E,V,Vp designation suggests. But so could lots of other things that have at one time or
another been proposed in the twin literature, such as exceptional environmental similarity
of MZs, genetic epistasis, contrast effects, competition among DZ pairs, and so on. It is,
to say the least, rather a leap from DZ correlations less than half of MZ correlations to
conclusions about natural selection in man’s evolutionary history. I could wish that Martin
and Jardine had described the effect of dominant genes on extra version as a ‘possibility’
rather than as a ‘finding’. Nevertheless, further exploration of this interesting hypothesis
is clearly appropriate.
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5.
Major Contributions to the Psychology of
Personality
PAUL T.COSTA, JR AND ROBERT R.McCRAE

As this volume clearly shows, Hans Eysenck is, in the fullest sense of the term, a general
psychologist. In the United States, however, he is most widely known as a personality
psychologist, the creator (with his wife Sybil) of the MPI, EPI and EPQ. The task of
defining his major accomplishments in the field of personality is therefore easy for
Americans: quite simply, Eysenck will be remembered as the psychologist who brought
order to the bewildering array of conflicting and overlapping traits by identifying
neuroticism and extraversion as fundamental dimensions of personality.

To appreciate this accomplishment, it is necessary to recall the wild proliferation of
personality constructs and measures over the past sixty years (Kelly, 1975). Allport had
been willing to introduce the entire English language lexicon of trait names into the
province of trait psychology (Allport and Odbert, 1936). Hathaway and McKinley (1940)
adopted the then-current diagnostic categories as bases for their multiphasic personality
inventory. Block (1961) and his colleagues required 100 different statements to
characterize an individual. Even the factor analysts, who explicitly aimed at the
identification of basic dimensions (Guilford and Zimmerman, 1949; Cattell, Eber and
Tatsuoka, 1970), produced complicated systems that required the organization provided
by second-order factors.

Each of these systems—and many more schemes and single constructs—has its merits;
certainly each has its partisans. It is in the nature of personality that it can be usefully
conceptualized in a variety of ways, and at various levels of specificity. But in the recent
history of personality research, the result has been close to chaos. Scales bearing the same
name measured different constructs; scales with quite different labels duplicated each
other in content. Scientific communication was impossible. Vigorous intellectual
competition between models of personality can lead to real progress, as differences and
similarities are discovered; but when there are so many competing models, careful
comparison between them becomes difficult or impossible, and researchers have often
found it easier to start from scratch and propose entirely new systems—a solution that
merely compounds the problem.

The correct solution is to develop a common language, a core of shared constructs that
can form the basis for communication, a standard against which the contributions of new
constructs can be measured. That fact is widely recognized, and most researchers hope,
implicitly or explicitly, to provide the structure that will be adopted by all their
colleagues. The most deliberate attempt in this direction was by Cattell (1957), who
instituted a series of Universal Index Numbers for the factors he identified.

Cattell’s scheme has not been widely adopted; Eysenck’s has. As Wiggins (1968)
notes, ‘If consensus exists within the realm of temperament structure, it does so with
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respect to the importance of. . . extra version and anxiety (neuroticism). The most systematic
recognition of the primacy of these two dimensions may be found in... Eysenck’ (pp. 309—
10). More recently, Maddi (1980) concurred that ‘there is broad consensus on the two
most important second order factors...introversion v. extraversion...and emotional health v.
neuroticism’ (p. 463).

The importance of this contribution to a field as fragmented as personality psychology
can hardly be overestimated, and bears comparison with the work of another English
scientist, Newton. The concepts of force, motion, energy, momentum, acceleration were
in general currency among Newton’s contemporaries, but were used inconsistently. By
providing unambiguous definitions of terms and mathematical specifications of their
relations, Newton laid the foundation for the entire subsequent development of physics.
Similarly, Eysenck’s identification of E and N is increasingly recognized as the foundation

of trait psychology.

The Choice of Eand N

As historians of science, we may well ask what it was that made Eysenck successful when
so many of his colleagues failed. There seem to be two closely related answers. First, he
kept his system simple; and second, he made it as comprehensive as possible, a feat made
possible only by identifying the broadest themes in the psychological literature.

Eysenck’s decision to focus on two major dimensions of personality was a bold piece of
scientific strategy. Eysenck was well aware that these two dimensions did not exhaust the
domain of personality—the charge often levelled against him by critics. In fact, for years
he has conducted research on a variety of other personality and attitudinal traits, ranging
from social tough-mindedness (Eysenck, 1954) to aesthetic preference (Gétz, Borisy,
Lynn and Eysenck, 1979). But he chose to concentrate his attention on N and E, and he
directed the attention of others to those dimensions by the publication of instruments
measuring them.

The effect was to make his system the most easily assimilable, the one to which
researchers familiar with one approach and ready to consider another could most easily
turn. The dimensions of E and N could have been robbed of their heuristic value if
Eysenck had simultaneously introduced several other scales. Although he first proposed
the dimension of psychoticism much earlier, he did not incorporate it into his published
inventories until 1975 (Eysenck and Eysenck, 1975). Its appearance at an early stage may
well have diluted appreciation for the other dimensions, and made his simply one more
personality system.

Of course, simplicity itself is not sufficient to account for the success of Eysenck’s
model. Based on insightful reviews of the literature and his own empirical work, Eysenck
(1947) went to the heart of trait psychology by recognizing the pervasive commonalities
within measures of psychopathology on the one hand, and social interaction on the other.
These two areas—representing personality psychology’s ties to clinical and social
psychology, respectively—had dominated the search for individual difference variables,
and the identification of a single unifying dimension in each was destined to be a major
discovery. Those who worked most closely in these areas tended to emphasize fine
distinctions: differential diagnoses between anxiety and depression, or variations in
leadership style. Eysenck saw the forests composed of these trees, with extraordinary
effect. Because E and N do in fact saturate most questionnaires and adjective checklists,
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significant and often substantial relations are almost always found when these scales are
correlated with others. As they used the MPI, EPI or EPQ, researchers quickly became
convinced of their utility.

Research and Applications

It is one thing to devise an elegant and valuable model; it is another to bring it to the
attention of the entire field of personality research. Eysenck accomplished both.

Eysenck’s publications are an essential element. Only with British understatement
could we call him ‘prolific’, as a bibliography of over 600 books and articles attests. He
has written both popular and formidably scholarly articles, and he has rarely hesitated to
take strong and controversial stands. All this writing would be useless, however, unless he
had something to say; his extensive research has amply provided this.

One line of research has been directed to validation of the two-dimensional model
itself and its relation to other systems. An example is a factor analysis of Guilford, Cattell
and Eysenck scales (Soueif, Eysenck and White, 1969), which clearly shows the
importance of E and N factors in all three inventories.

Research on the relations between personality traits and basic psychological processes
has been particularly important to Eysenck, who sees these studies as a technique for
discovering the biological basis of personality. Thus, he has conducted research on the
relations between personality and pain perception (Lynn and Eysenck, 1961), figural
aftereffect (Eysenck, 1955), motor movements (Eysenck, 1964), and paired-associates
learning (McLaughlin and Eysenck, 1967). Although much of this work is controversial,
the strategy of combining trait research with experimental studies was pioneering.

Research on the genetic basis of personality has been in and out of favour, though it has
generally fared better in Europe than in America, where a strong environmentalist bias
has prevailed. Eysenck’s sustained work in this area (e.g., Eaves and Eysenck, 1975) has
contributed to a renewed interest in the inheritance of temperament, and his early
conclusions on the substantial heritability of extraversion (Eysenck, 1956) seem to have
been supported by later research.

Finally, hundreds of studies have been done showing the behavioural correlates of E and
N and their practical applications (see Eysenck, 1971, for examples of the latter). From
one point of view, these concrete findings are the ultimate fruit of personality research;
from a more theoretical standpoint, they provide essential evidence for the utility of trait
models. Over the past decade, when traits were often regarded as mere cognitive fictions
(Shweder, 1975), repeated findings such as these bolstered the spirits of personality
researchers and reminded us that individual differences are in fact a significant
determinant of human conduct (Eysenck and Eysenck, 1980).

Measuring Personality

Beyond doubt, the introduction of the MPI and its successors was a great boon to
psychology. In these instruments, Eysenck presented tools that were both convenient and
psychometrically sophisticated operationalizations of his model of personality; he thus
enabled many researchers to extend his work in directions of interest to them.

Eysenck has always been properly concerned with basic issues in psychometrics, and
has conducted extensive research on the reliability and validity of his published scales.
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Despite some ambiguity about whether E has a ‘unitary’ (Eysenck and Eysenck, 1967) or
‘dual’ (Eysenck and Eysenck, 1963) nature, the basic twodimensional model has
repeatedly been recovered in item factor analyses, and the reliability of the scales is
excellent. Validity of the scales, as measured by their correlations with other standard
measures of the same constructs or with peer nominations (Eysenck, 1969), is
unsurpassed. For many researchers, the EPI scales are the ‘gold standard’ for the
measurement of E and N,

The Eysenck scales have many other merits as well. They are short and easily
administered and scored; the language has been carefully tailored for wide ranges of
education and ability (though some modification for American subjects is often needed).
Extensive normative information, based on national samples in Britain, provides a solid
basis for interpreting scores. From a psychometric standpoint it is perhaps unfortunate that
the N scale is not balanced for acquiescence, but it is unlikely that this detracts
significantly from the validity of the scale. The items themselves are straightforward and
easily understood by both test-taker and testinterpreter; the ambiguities introduced by so-
called subtle items are avoided (Wrobel and Lachar, 1982). In short, the test is as simple
and direct as the model it represents.

Because the basic phenomena—extraversion and neuroticism as dimensions of human
personality—are so robust, the exact form of the instrument used to assess them is
somewhat arbitrary. It is possible and reasonable in these circumstances to revise the test
regularly, making minor improvements and keeping the wording current, and Eysenck
has done just that. Contrast the almost superstitious reverence with which the MMPI is
regarded, and the awkward interpretation and scoring needed now to make it applicable
to current concepts of personality and psychopathology!

One of the most important applications of the EPQ has been in cross-cultural research
(Eysenck and Eysenck, 1982). The EPQ has been translated into Greek, Hungarian,
Chinese and many other languages, and the basic structure has been recovered in many
cross-cultural contexts. Few other bodies of data provide such strong evidence that human
nature is really universal as do these studies. Recall again the formidable problems that
cross-cultural research using the Rorschach faced, and we can appreciate the value of
Eysenck’s models and measures.

BUILDING ON EYSENCK’S FOUNDATIONS

All of this is not to say that E and N are the last words in trait psychology. Perhaps they
are better regarded as the first. One of the chief merits of Eysenck’s system is that it lends
itself to improvement; it is easy to supplement, refine and build upon. And it is testimony
to the value of Eysenck’s system that other scientists have chosen it as the starting point
for their own work. In the remainder of this chapter we will discuss some ways in which
our work has attempted to extend Eysenck’s and some prospects for future work.

Specifying Facets of the Global Domains

In our initial work with trait systems, particularly those of Cattell (Cattell, Eber and
Tatsuoka, 1970), Buss and Plomin (1975) and Eysenck, we quickly encountered one of
the fundamental problems in trait psychology: on the level of first-order traits, there is
little agreement among different theorists. Indeed, the term ‘first-order trait’ is itself



PERSONALITY 69

misleading, since it suggests that all first-order traits are in some sense equal in level and
scope. In practice, that is not the case at all. What Guilford calls ‘general activity’, for
example, is broken into ‘tempo’ and ‘vigour’ by Buss and Plomin—yet each of these can
be seen as first-order traits contributing to the second-order trait of extra version.

To avoid the confusions and spurious exactitude of these ‘orders’, we have adopted a
different set of terms. The largest groupings of traits we call ‘domains’, and we refer to
all component traits, regardless of breadth or specificity, as ‘facets’. In the language of
mathematics, domains are sets whereas facets are proper subsets. Since a set with only five
elements can have thirty distinct, non-null proper subsets (and a set of ten elements can
have 1022), it is easy to see why, from the vast array of human thoughts, feelings and
behaviours, different theorists have chosen somewhat different facets of each domain to
represent basic traits.

Eysenck’s solution to this problem was to ignore the many possible subsets and
concentrate on the full sets themselves—the ‘second-order’ dimensions of E and N. This
approach had the salutary effect of emphasizing the points of agreement between different
systems and thus making progress possible for the field as a whole. Partisans of one school
or another might dispute the merits of their favourite scheme, but, from the vantage point
of a domain conception, the disinterested observer could begin to perceive what was
replicable across instruments, and what was not.

The shift from a facet to a domain approach was, therefore, an extraordinarily fruitful
one when Eysenck first proposed it in the 1940s and 1950s. However, there have always
been good reasons for wanting more specific information than domain scales provide, and
we believe the time has come to return to a more multifaceted approach to personality
measurement. For the past several years we have been working on an instrument, the
NEO (for Neuroticism-Extraversion-Openness to Experience) Inventory, that attempts to
do just that.

Whereas the early factor analysts began by identifying facets and factoring them to find
the higher-order structure, we reversed this process. We are far more confident about the
global domains of E and N than we are about any specific traits, and we created facets by
attempting to identify important distinctions within domains. Ideally, the facets would be
mutually exclusive, would jointly exhaust the full domain, and would be at the same level
of generality—mneither too broad nor too narrow in scope. They would also correspond, if
not to the natural divisions of the domain, at least to familiar and proven constructs which
could be readily understood by others.

Six facets per domain seemed like a useful level of generality to us, and we were guided
by previous literature in looking for familiar concepts to embody in scales. Perhaps most
difficult was the criterion of exhaustiveness. We attempted to include all the major traits
previously identified as elements of the domain, and added a few—Iike positive emotions
—that seemed to be missing from most. A list of facets in the NEO model is given in
Table 1.

What are the advantages of measuring specific facets? First, some theorists, notably
Cattell (Cattell, Eber and Tatsuoka, 1970), believe that facets may be more
psychologically meaningful than domain scores are. Allport (1961), who thought of traits
as personal dispositions only approximated by common traits, would also probably object
that global scores are far removed from the reality of the individual’s personality. By
accumulating evidence on the development and manifestations of both facets and
domains, we may eventually be in a better position to determine which, if either, is the
better level on which to study personality.
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Table 1. Correlations of EPI Scales with NEO Facets

Eysenck Personality Inventory
NEO Inventory

N E Lie
Neuroticism:
Anxiety 70 —08 -23
Hostility 44 09 -25
Depression 64 -09 -25
Self-Consciousness 59 —21 —18
Impulsiveness 44 24 —41
Vulnerability 52 - 18 -12
Extraversion:
Warmth —16 43 06
Gregariousness -1 54 —04
Assertiveness -30 42 03
Activity 02 35 —07
Excitement Secking 00 45 =19
Positive Emotions —15 46 —10
Openness:
Fantasy 21 07 -29
Aesthetics —-02 07 -06
Feelings 20 21 -22
Actions —-17 27 —06
Ideas —17 00 03
Values 00 01 —16

Note: N=586. For all correlations greater than . 11, p
<.01. Decimal points omitted.

As applied to individuals, the facets give more detailed information on the forms in
which the basic dimension is expressed. There are important differences between those
who experience neuroticism chiefly as depression and those who experience it as anger.
Likewise, it may be useful to know that, of two individuals both average in total
extraversion, one is assertive but not warm, another warm but not assertive.

Measuring a variety of facets allows for internal replication of findings: if a criterion is
related to all six facets of neuroticism, we can be confident that the observed correlations
are not due to chance. Conversely, differential correlation of facets within a domain
clarifies the nature of the association. We have reported that happiness and life satisfaction
are related to extra version (Costa and McCrae, 1980a; Costa, McCrae and Norris,
1980), but a more recent analysis (Costa and McCrae, 1984) suggests that this association
is due primarily to the facets of warmth, assertiveness and positive emotions, and not to
excitement seeking or gregariousness.

If we correlate EPI E and N scales with NEO facets in our longitudinal sample (see
McCrae and Costa, 1983, for details of sample and procedure) we can identify the most
salient aspects of Eysenck’s scales. Table 1 gives the results for a group of 586 normal
adult men and women. Agreement on the domain level is clearly indicated by the large
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convergent and relatively small divergent correlations. We can also see, however, that
Eysenck’s N reflects more anxiety and depression than it does hostility or impulsiveness;
that Eysenck’s E is more weighted by gregariousness than by activity.

Incidentally, it might be useful to clarify a confusion of terminology that may occur
here. Eysenck (Eysenck and Eysenck, 1963) identifies ‘impulsiveness’ as one of the two
‘natures’ of extraversion. By that term, he means quick reactions and the willingness to
take risks and dares. We prefer to use the terms ‘activity’ and ‘excitement seeking’ to
indicate these facets of extra version. We reserve the term ‘impulsiveness’ to refer to an
aspect of neuroticism that consists of the inability to resist urges and cravings and leads to
poor self-control. The similarity between excitement secking and impulsiveness is more
semantic than substantive: the correlation between the NEO scales measuring these traits
is only .25, and they load on different factors. The impulsive person reacts to internal
drives that, when frustrated, cause distress. The excitement secker actively seeks out
occasions of stimulation, and at worst suffers boredom if no exciting setting can be found.
The prototypical instances of excitement seeking, such as race-car driving or mountain
climbing, often require a good deal of the self-control that the impulsive person lacks.
Here we agree with Eysenck in substance, but believe our terminology is more
communicative.

Adding New Domains

An examination of Table 1 also shows another respect in which our model differs from
that of Eysenck: we include a dimension of Openness to Experience. Originally identified
in the 16PF (Costa and McCrae, 1976), this third domain subsumes many constructs not
related to either N or E, including dogmatism (Rokeach, 1960), mood variability (Wessman
and Ricks, 1966), artistic interests (Holland, 1966) and hypnotic susceptibility (Tellegen
and Atkinson, 1974). Although there are some small correlations with the EPI Lie scale, it
is clear that openness is distinct from this factor.

In proposing openness (O) as a new domain of personality we join hundreds of other
investigators who have offered new constructs to the field of personality. Why should
ours be accorded any more attention than theirs? We believe the answer is that we offer O
not simply as another construct, but as an extension of Eysenck’s N and E domains. By
putting our construct in a model which embraces those primary domains, we are in a
much better position to demonstrate its utility. Every candidate for status as a domain of
personality must past two tests: does it bring together a variety of facets (that is, is it a
sufficiently broad construct), and is it independent of other, established domains—
namely, E and N?

A model including facets of all three can easily be tested by factor analysis. The facets
of openness in the NEO inventory certainly represent a broad scope of thoughts, feelings
and behaviours: imagination, artistic interests, openness to inner feelings, the need for
variety in actions, intellectual curiosity, non-dogmatic values. And a series of factor
analyses (e.g., Costa and McCrae, 1980b; McCrae and Costa, 1983) has shown that
openness facets do form a distinct third factor alongside N and E factors in both self-
reports and ratings.

Eysenck has also proposed a third domain, psychoticism, and has suggested (personal
communication, November 1982) that openness may be the opposite pole of psychoticism.
Although such an identification would provide an elegant matching of the two models, it



72 HANS EYSENCK

is unlikely to be accurate. As we have argued elsewhere, P as a domain seems to have to
do with the bond between individual and society; O has to do with styles of regulating
experience. These are quite different content areas, and a correlation between them
would not really be expected. In some preliminary analyses of a new version of the P scale
in our sample, we find virtually no correlation with O (McCrae and Costa, 1985).

On the other hand, we have found some exciting correspondences with another model
of personality traits. Following Tupes and Christal (1961) and Norman (1963), Goldberg
(1981) has recently revived interest in a five-factor model based on an analysis of English
language trait terms. In a recent study using self-reports on an adjective checklist (McCrae
and Costa, in press b) we recovered the five-factor structure labelled by Goldberg (1981)
as surgency, agreeableness, conscientiousness, emotional stability and culture. Correlating
scores on these factors with self-reports and spouse ratings on the NEO Inventory,
however, leaves no doubt that surgency is really extraversion, and that emotional stability
is the reverse of neuroticism. These correspondences have been acknowledged for some
time (Norman, 1963), though rarely demonstrated empirically. More informative was the
striking correspondence between the fifth factor and our openness measures. Together
with a reanalysis of the literature on adjective factors themselves, these findings lead us to
conclude that the fifth factor in English language trait names is in fact openness to
experience.

One urgent empirical question that arises is the relation between psychoticism and the
five-factor model, particularly the remaining factors of conscientiousness and
agreeableness. It might be hypothesized that psychoticism is some combination of low
conscientiousness and disagreeableness, and research is in progress to test this hypothesis.

CONCLUSIONS

In comparison with the elaborate taxonomic system of Cattell or the extensive linguistic
studies of Norman and Goldberg, or with his own enormous efforts in such areas as
intelligence, learning theory, behaviour therapy and health, it might seem that Eysenck
has only dabbled in personality taxonomy. But nothing could be further from the truth. One
might as well conclude that, in relation to his contributions to mathematics, kinetics and
optics, Newton only dabbled in astronomy.

The identification of E and N as fundamental dimensions of personality has provided a
sure basis for progress in trait psychology over the past thirty years. Of course, Eysenck
did not rest content with that achievement. But much of his work in other areas, for example,
in cortical theories of learning, or in critiques of psychiatric diagnostic schemes, is based
on his model of personality; like other researchers, he found it a useful basis for wide-
ranging research. It seems clear that it will continue to be a cornerstone of personality
psychology for years to come.
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6.
Eysenck’s Contribution to the Psychology of
Personality
GORDON CLARIDGE

I have to say right at the beginning that it was with some diffidence that I agreed to
present the ‘predominantly negative’ view of Eysenck’s work in this debate about his
contribution to personality theory. The reason is that I have always considered myself as
veering more towards the sympathetic than towards the antipathetic pole of the love-hate-
Eysenck dimension; and, as I shall try to show in this paper, my criticisms of Eysenck
often reduce to differences of detail, emphasis, intepretation, experimental strategy and
opinion about future directions, rather than amounting to fundamental disagreement with
the broad style of his approach to personality. But perhaps I delude myself. Some years
ago, at a symposium where Eysenck and I shared the floor as discussants, we were both
asked to respond to a question about some point or other relating personality to drug
effects. We disagreed and I recall that Eysenck, in his reply, commented with his usual
dry humour that ‘Dr Claridge has made something of a profession out of criticizing my
theory.” So it is at the risk of reinforcing this image as an Eysenck ‘hit man’ (at least in the
eyes of the recipient) that I offer this critical evaluation of his work.

Costa and McCrae, in their ‘predominantly positive” essay which is the mirror twin to
this paper, have made the task at one and the same time easier and yet more difficult. The
forum they have chosen for debating Eysenck’s contribution to personality theory is not
one, I must confess, that I would have selected had our roles been reversed.
Consequently, there is little among their early general points that one can find to disagree
with: Eysenck must certainly rate among the most influential psychologists this century;
without doubt he has brought order into the chaos of personality description; and his
choice of theme was a brilliant insight. However, awkwardly for the format of this book,
when Costa and McCrae turn to mild criticism of Eysenck—or, as they put it, ‘adding
new domains’ to his theory—they persuade me to drop my own cudgels and rush to the
defence of my old patron! For I cannot agree with them that adding what they call
‘openness to experience’ to the existing dimensions of extraversion and neuroticism is the
most convincing way to build upon Eysenck’s ideas; to me—and I feel sure Eysenck
himself would not demur—the suggestion seems arbitrary, plucked out of the air,
idiosyncratic, and lacking the very logic of discovery which they appear to admire when
praising Eysenck. This is not to say that the concept of ‘openness to experience’ is not, in
its own right, a valid one. On the contrary, it could be said to offer an interesting
perspective on facets of personality largely untouched by Eysenck’s theory and, some would
say, lacking in it: to quote from Costa and McCrae °...a broad scope of thoughts, feelings
and behaviours: imagination, artistic interests, openness to inner feelings, the need for
variety in actions, intellectual curiosity, non-dogmatic values.” Eysenckian theory has
always sat awkwardly with such inward-looking concerns and while that might be a good
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reason for now pushing it to embrace them, the fact is that the theory in its present form
is probably not very capable of doing so; or, if it is, only with revision of a different kind
from that envisaged by Costa and McCrae—a point to which I shall return towards the
end of this essay.

The problem with Costa and McCrae is that they misjudge where Eysenck’s most novel
contribution to our understanding of personality has really lain and therefore misplace
their emphasis in offering a forward view of his theoretical approach. It is as though they
stopped reading Eysenck after about 1957! For it was then, with the publication of his
book, Dynamics of Anxiety and Hysteria—actually slightly before that, in his 1955 paper in
the Journal of Mental Science—that Eysenck took the step which most drastically altered
contemporary Western thought about personality. I am referring, of course, to his
attempt to ground individual differences in their biological roots, to his search for the
nervous system origins of the descriptive personality dimensions which he had earlier
identified. The importance of that development can be judged by many criteria: the
massive amount of research it has generated since then; the extent to which it has caught
the imagination of others, whether to praise it, condemn it, or revise it; the ability of his
biological theory to encompass a great deal of empirical data originally collected without
reference to it; the convergence of his ideas with those of other workers, notably in
Eastern Europe, where similar research, although having common origins, evolved quite
separately until relatively recently; and, not least, the projected future place of Eysenck’s
contribution among the great schools of psychology. To take this last point further, I feel
confident that, when Eysenck’s work is ultimately evaluated from a truly historical
perspective, it will be judged to have been significant because it represented a distinct
surge forward in a long tradition of enquiry into the biology of temperament, a stream of
thought stretching back to antiquity, emerging and re-emerging in several forms since
then, and given a modern appearance by Eysenck’s brilliant application of twentieth
century psychological technology to an ancient question. An important part of the
endeavour involved his use of factor analysis to identify major descriptive dimensions of
personality whose biological correlates could then be sought; but in comparison with
Eysenck’s later work that exercise has, and I suspect will continue to have, the appearance
of a tidying-up job, undertaken in preparation for the main task heralded by the 1950s
extension to his theory.

By the same token as the above remarks, I cannot but feel that the search for future
growing-points in Eysenck’s theory—and hence for possible deficiencies in it—is most
profitably directed towards its stance on the biology of personality and towards the ability
of his kind of theory to answer, not just the particular questions posed by Eysenck himself,
but also other, more searching, questions which will continue to be asked about the brain
and the nature of Man. Missing this point, Costa and McCrae offer a superficial suggestion
for elaborating Eysenck’s schema of personality at its descriptive level, without reference
to the sort of biological constructs that have given his theory such unique qualities.

Costa and McCrae also, incidentally, miss another point about Eysenck’s work, namely
its inextricable link with abnormal psychology. This has had several important
consequences for the development of his theory, moulding it in very particular ways. Two
of these are especially relevant here. One is that in identifying his descriptive dimensions
Eysenck has always tried to anchor them firmly in the psychiatric sphere, defining their
extremes by their aberrant or abnormal forms, a tactic having sound logistics in the
continuity model of mental illness and in the idea that personality characteristics are,
looked at from another point of view, the same things as predispositions to disorder.
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Another, related, consequence is that in seeking the biological bases of these dimensions
(or predispositions) Eysenck has been able to strengthen his overall theory by drawing in
data about their abnormal forms. We can therefore perceive in his approach a set of
interdependent strategies for describing personality: look for the major ways in which
people differ, as represented in the psychiatric disorders; find the normal personality
counterparts of these ‘types’ and isolate their dimensional characteristics by factor
analysis; then, keeping an eye on a wide range of evidence in the fields of normal and
abnormal psychology, try to establish biological mechanisms that account both for normal
individual variations and for the disorders to which these are aetiologically related.
Eysenck’s success in using this approach should surely caution us against departing
drastically from it in secking ways to improve upon his first approximation to personality
description.

The fact that Costa and McCrae chose to conduct their own appraisal of Eysenck in a
different universe of discourse from that intended here does, as mentioned earlier, make
my own task of evaluation both easy and difficult. Easy because it eliminates repetitiveness
in our respective contributions and allows me (as a not entirely uncommitted Eysenckian)
to evade the responsibility of being artificially negative about Eysenck’s work. Difficult
because when earlier going through in my mind the possible format of this debate I
anticipated that it would follow certain familiar ground rules, reflecting some topical
concerns about Eysenck’s theory as a biological theory of individual differences. As it is,
find myself both proponent and critic, in danger of becoming a straw man trying to beat
himself to death!

More seriously, planning the structure of this discussion has faced two difficulties. One
concerns the level of detail or generality at which it should be conducted. The other is
finding a suitable point of entry into Eysenck’s very extensive research on personality.
Regarding the first problem, I have chosen what I feel is likely to be the most appropriate
arrangement for this book, namely to try to draw out some of the broad areas of
controversy that surround Eysenck’s work, along the way pointing out where, as I see it,
his theory might be modified and his general approach to individual differences usefully
adapted to solve new problems in personality research. As for where to begin, it is probably
most logical to start at the centre of Eysenck’s theory, namely his proposal for a biological
basis of introversionextraversion (I-E) and neuroticism (N).

Currently the subject of some disagreement between Gray and Eysenck, the
controversy surrounding that question is not new. Ever since the beginning of the
‘biological’ phase of Eysenck’s theory, there has been a continuing attempt to try
to construct the optimal conceptual nervous system that can account for those individual
differences enclosed by the I-E and N dimensions of personality. Eysenck’s first efforts, in
the mid-1950s, led him to make use of the Pavlovian concept of cortical excitatory-
inhibitory balance and to confine himself to the explanation of introversion-extraversion;
neuroticism was given little causal status. Looked at in historical context both of these
features of his early theorizing were understandable: reliance on a Pavlovian perspective
on the nervous system because it was from there (in Pavlov’s theory of ‘nervous types’)
that the most explicit statements about temperament and brain organization had already
come; concentration on introversion-extraversion because of the priority given by
Eysenck to that dimension as a discriminator of the major forms of neurotic disorder.

The limitations of the original theory were quickly exposed, however, and two things
soon became evident. First, although as statisically derived descriptive factors I-E and N
were independent, at a causal level they were somehow interactive; this was revealed
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especially clearly in experimental studies which included neurotic patients (as extreme
cases of both dimensions), where differences between individuals could not be explained
by reference to introversion-extraversion alone (Claridge, 1960). Secondly, the Pavlovian
concepts contained in the model seemed, perhaps because of un-familiarity, difficult to
relate to the real nervous system and hence appeared to defy further elaboration.

As is now well-known, the 1960s saw a flurry of activity in the Eysenck school which,
in one way or another, attempted to deal with these two problems. Gray (1964)
published some of the later Russian work on nervous typology, and wrestled with the
twin problems of translating its constructs into Western terminology and trying to align
them with Eysenck’s I-E and N dimensions (Gray, 1967). I myself, in my 1967 book
Personality and Arousal, proposed an alternative biological model, based mainly on studies of
psychiatric patients, which I felt might correct some of the weaknesses in Eysenck’s
carlier theory. And Eysenck (1967), responding to criticism of his earlier formulation,
completely revised it, arriving at a new conceptual nervous system model for introversion-
extraversion and neuroticism.

This new model warrants some further scrutiny here since, as far as I can tell, it still
essentially represents Eysenck’s final statement on the biological basis of the two
dimensions in question. With typical panache Eysenck was not content, as most of us had
been, to refer merely to ‘arousal’ as a source of central nervous variation possibly related
to personality differences; he also brought into play the closely related term, ‘activation’.
These two processes were, and I suppose still are, considered to relate, respectively, to
introversion-extraversion and to neuroticism. Referred to the ‘real’ nervous system,
arousal—stemming from the ascending reticular formation—is said to steer introverted
and extraverted behaviour; while neuroticism reflects activation arising from the limbic
system, ‘emotional brain’, or Papez circuit.

On the face of it, this revision does seem to handle quite well most of the difficulties
inherent in the earlier model. It certainly incorporates reference to actual central nervous
structures which a mass of evidence (Eysenckian and otherwise) suggests do underlie some
important behavioural differences between individuals. Given that the two processes of
arousal and activation are assigned equal status, it also allows for the infinite permutations
of them demanded by the orthogonality of I-E and N as descriptive dimensions. This is true
in two senses: first, if we are comparing across people, assigning them to a position in the
two-dimensional space according to their characteristic ‘setting-points’ for arousal and
activation; and, secondly, if we are using the model to describe within-individual
behaviours that will always represent the interactive influence of the two processes.

But therein lies one of the snags of the theory. For in practice its very flexibility makes
it difficult to arrive at predictions either about ‘static’ personality differences or about the
underlying dynamics of the behavioural variations to which these give rise. To illustrate
the point, let me take a typical experimental test of the model of the kind often quoted in
the Eysenckian literature. Suppose we are comparing, say, reaction times to stimuli of
varying intensity in subjects categorized according to their questionnaire scores of
extraversion and neuroticism. Performance will presumably be influenced by the relative
degrees to which the arousal (I-E) and activation (N) circuits are excited. If the situation is
very anxiety-provoking for the subject then the latter will certainly be brought into play;
if not he may be merely ‘aroused’. And, of course, the extent to which all of this occurs will
depend on the more permanent individual differences associated with the person’s
position on the I-E and N dimensions. A further complication in the hypothetical
experiment I just quoted is that reaction times may not, even if other things are equal, be
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linearly related to stimulus strength; with very strong stimuli responses may become
paradoxically slower—an example of the many inverted-U effects that litter the field. The
likelihood of this happening will also show individual variation since, in order to account
for such phenomena (assigned in Pavlovian theory to transmarginal inhibition), Eysenck
built into his 1967 model the additional idea of inhibitory feedback mechanisms that are
triggered off at very high levels of arousal and/or activation.

Given a system of such interactive complexity, the potential outcomes are clearly
numerous, and disentangling the reasons for any one of them presents a daunting
prospect. Of course, it could be argued, with justification, that the relationships between
brain and personality—like those between brain and behaviour in general—are complex,
and teasing them out will eventually be possible, with patience and ingenuity. However,
my impression is that efforts in that direction, using Eysenck’s 1967 model as a guideline,
have faded out somewhat in recent years and that many of the questions raised originally
by his theory remain unanswered. If we ask why, then I think we can discover many
reasons. Some are a consequence of later developments in Eysenck’s own work, to which
I shall return. But there are two other more immediate reasons that have to do with the
1967 model itself.

One concerns the conceptually rather naive manner in which Eysenck has attempted to
map personality differences onto the nervous system. I can perhaps best explain my
disquiet on that score by borrowing the terminology of a different literature, that of
neuropsychology, and the distinction made there between ‘fixed structure’ and ‘dynamic
process’ views of brain activity (Cohen, 1982). It seems to me that it is in the former
sense in which Eysenck has visualized the connection between his personality dimensions
and the brain; that he sees introversion-extraversion as somehow ‘localized’ in the
ascending reticular formation and neuroticism in the limbic system, analogous to the
hemispheric localization of psychological functions like language and spatial ability. Yet his
personality constructs are formally quite different from the latter and, furthermore, the
physiological constructs he utilizes have more the properties of dynamic processes than of
fixed structures. To put the argument another way, it seems more likely that the brain
circuitry to which he refers is actually inextricably interconnected and that it is
physiologically (and anatomically) unreal to partition it, as Eysenck does, into two
components which somehow map, separately, onto what after all are merely statistically
derived composites of behaviour. A further consequence of Eysenck’s perspective here is
that it encourages a simplistic ‘additive’ view of the biology of personality: that individual
make-ups consist of a little bit of arousal and a great deal of activation, or moderate
amounts of both, or not much of each, and so on. While to conceptualize the personality
in that way might be just about acceptable at the descriptive level—though even there
dubious—to do so at the biological level seems implausible.

Let me turn now to what I think is the second deficiency in Eysenck’s 1967 model.
Here we need to consider a somewhat different aspect of the purported relationship
between the descriptive dimensions and the two causal processes allegedly underlying
them. It is self-evident that both processes—arousal and activation—refer, at their high
end, to states of increased central nervous excitability and, within the restraining limits of
inhibitory feedback, to increased behavioural vigour. The most extreme example of CNS
excitability should therefore be where both processes are operating in unison at their
upper limits—in individual difference terms among neurotic introverts or, in psychiatric
populations, dysthymic patients. This indeed seems to be the case. But what about other
combinations of I-E and N? Especially, what about neurotic extraverts and their psychiatric
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counterparts, hysterics and psychopaths? Logically, they should have low arousal and high
activation, one counteracting the other and giving them some intermediate biological
status. But that certainly is not true; on the contrary, there is ample evidence that such
individuals actually display the lowest arousal/activation of all of the individuals
encompassed by Eysenck’s I-E and N dimensions (Claridge, 1967). How do we explain
this rather serious failure of the theory?

The difficulty, I suspect, lies in the interpretation of ‘neuroticism’. Traditionally the
term has been used rather loosely as a synonym for ‘anxiety’; which of course it is—in
introverts. But as developed by Eysenck—and especially with his increasing success in
defining it independently of introversion-extraversion—it has, I would suggest, taken on
a quite different meaning. For example, in the item content of the N-scale from the Eysenck
Personality Questionnaire (Eysenck and Eysenck, 1975), neuroticism now seems to refer
more to a general state of distress, unstable mood, or mental pain which, while reflecting
dysthymic anxiety in the introvert, could have quite different origins in the extravert; one
possibility is that the low arousal state ascribed by Eysenck to extraversion becomes
uncomfortably so in some extreme individuals, leading to abnormal mood. There is no a
priori reason why the existence of N as an orthogonal descriptive factor implies that it
should have a unitary biological basis. Indeed, it may be that the price Eysenck has paid for
achieving statistical independence of the factor is to sacrifice the possibility of finding such
a basis.

Those who have followed the debate between Gray and Eysenck about the biological
basis of introversion-extraversion and neuroticism will appreciate the significance of some
of the points I have just made. For, although not always articulating them in quite the
same way, Gray also seems to have recognized similar problems with Eysenck’s 1967
model. He has neatly side-stepped them by collapsing N and I-E (at its introverted end)
into a single continuum of anxiety, arguing that this allows one to find a better fit between
the underlying biology and at least some of the personality variation described by
Eysenck’s dimensions; superimposed on the latter, Gray’s scheme looks visually like a 45
degree rotation of I-E and N, ‘anxiety’ running diagonally from neurotic introversion to
stable extraversion (Gray, 1970). On the face of it, this modified arrangement has much
to recommend it, especially as Gray has also been able to offer a convincing biological
explanation of the dimension based on thorough neurophysiological analysis of real brain
(albeit real rat brain) structures that mediate anxiety (Gray, 1982). In this respect it is
interesting to note that Gray’s alternative formulation also avoids the awkward difficulty
in Eysenck’s model, remarked upon earlier, of regarding ‘arousal’ and ‘activation’ as
somehow separable; for the neural circuitry emphasized by Gray includes, in a single
dynamic mechanism, the limbic and midbrain structures mediating both of these allegedly
different influences.

Although Gray’s revision has certain obvious advantages it, too, has certain
weaknesses, when looked at from the point of view of Eysenck’s original aims. One, of
course, is its almost complete reliance on data from animal research where the benefits of
taking explanation closer to the nervous system are largely offset by the inability to deal with
some questions of the kind raised, for example, by models that take human
psychophysiology as their starting point; certainly some bridging of the gap between these
two approaches is urgently needed.

A further limitation of Gray’s model, as a complete alternative to Eysenck’s, is that it
begins to look rather ragged—and starts to lose its biological firmness—once Gray moves
away from the explanation of anxiety and tries to account for personality variations in the
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other quadrants of the two-dimensional space enclosed by I-E and N. His bisection of the
latter in order to define ‘anxiety’ led him to suppose that there might be another
dimension, orthogonal to it; this, plausibly, Gray identified as ‘impulsivity’ (Gray, 1981).
But the possible biological basis of this dimension raises problems, as Gray himself admits
(Gray et al., 1983). Without going into the detailed arguments, there seem to be at least
two possibilities. One is that impulsive individuals are those whose physiological status is
diametrically opposite to that of the highly anxious; in which case they are located in the
wrong place, judged with reference to either the Eysenck dimensions or Gray’s rotation
of them, i.e., they fall in the stable extravert quadrant, rather than in the neurotic
extravert quadrant where impulsivity origina‘[es.1 The other possibility, which
theoretically could allow for an explanation nicely independent of the neurophysiology of
anxiety, is that impulsivity is due to increased sensitivity to reward; but, according to
Gray, the neural basis of this is very uncertain.

There is actually a third possibility considered by Gray, one which exposes some
further difficulties in current Eysenckian and neo-Eysenckian theories of personality, as
well as introducing the next part of our discussion here. It concerns ‘psychoticism’ (P),
the most recent of the personality dimensions developed by Eysenck. I shall consider
psychoticism more fully in a moment, but first let me comment on its relevance to Gray’s
revision of the two-dimensional model. Quite apart from whether the new dimension
measures what it sets out to measure (a point I shall return to) its existence in descriptive
personality data has clearly caused considerable embarrassment to students of Eysenck,
especially those seeking alternative biological explanations of his other two dimensions.
As Gray et al., (1983) note, psychoticism correlates with impulsivity, making its status as
an independent dimension difficult to maintain; yet it does seem to be a ‘strong’ concept
(Eysenck and Eysenck, 1976). Faced with this dilemma, Gray resorts to what can only be
considered a pathetic solution, namely to place P at some (unspecified) oblique angle to
his major anxiety and impulsivity dimensions. Another worker who has been led into the
same alley is Zuckerman (1984) who has tried to fit his concept of ‘sensation-seeking’—
which correlates with both impulsivity and psychoticism—into the Eysenck/Gray scheme
of things; again with the difficulty of collapsing three dimensions into two—or perhaps
two and a half!

The conclusion we are forced to, I think, is that as work on Eysenck’s theory has
progressed the picture regarding the biology of even those aspects of personality it
encompasses has, inevitably, become more complicated. To the outsider it must seem like
a hopeless mess; even to those inside it, trying to re-discover an elegant symmetry
comparable to that of Eysenck’s original model is proving a difficult task. My own feeling
is that we are at some painful intermediate stage in which a great deal of data on the
biology of I-E, N, P and various derivatives is accumulating and where several different
alternatives to Eysenck’s own model are, quite rightly, being tried for fit. None—to
reverse the analogy—is the prince’s shoe, but they all allow the occupant to walk, after a
fashion. In the meantime, perhaps there is much to be said for not tampering too much
with Eysenck’s original conception of three independent dimensions of introversion-
extraversion, neuroticism and psychoticism. While these may not map directly onto the
nervous system in quite the way Eysenck believes, they nevertheless provide a firmly
established descriptive framework within which to work; if only in offering a set of well-
defined criteria by which to select individuals for study. To introduce a practical note
here, we know very little, for example, about the relative biological status of people
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chosen according to the various possible combinations of scores on the I-E, N and P
dimensions.

As mentioned a moment ago, the introduction of psychoticism, or rather its revival
(for such it was), immensely complicated Eysenck’s theory, at the same time, in my view,
giving it a fresh lease of life. Despite the importance of this ‘new’ dimension, I feel it
would be excessively repetitive to discuss it in detail again, since I have done so previously
on two occasions (Claridge, 1981, 1983) and, even more recently, updated some of my
thoughts on it (Claridge, 1985). Here I shall confine myself to a few general comments,
using the discussion as a vehicle for moving towards my overall conclusions about
Eysenck’s theory and the possible future directions of biological personality research.

Probably the most controversial issue surrounding Eysenck’s psychoticism dimension,
and certainly the most relevant here, is whether his questionnaire measure of it—the P-
scale (Eysenck and Eysenck, 1975)—actually measures psychotic traits, that is, traits that
relate in some way to the psychoses, in a manner comparable to that which links the N-
scale to the neuroses. My impression is that the prevailing opinion is that it does not; that,
because of the heavy weighting in the scale towards items concerned with aggressiveness,
impulsiveness, cruelty and emotional indifference, the general feeling is that P has more to
do with psychopathy or anti-social behaviour. This certainly shows through in the handling
of the dimension by Gray and Zuckerman, referred to above. Indeed, they go to great
pains to emphasize its overlap with impulsivity and/or sensation-secking, hence enabling
them to assign it to the non-psychotic domain of personality description and hence, too,
allowing them to avoid the awkwardness of having to incorporate a third dimension into
their thinking; even Gray’s attempt to tackle the latter problem is, as we have seen, half-
hearted and indecisive. Influenced by their views and by those of others of a similar
opinion, ‘psychoticism’ has almost passed into the linguistic currency of the Eysenck
school as a synonym for ‘psychopathy’. Eysenck himself has not helped in this regard
because he has tended to discuss P very much within the context of its relevance to
criminality, passing rather too easily from that to its status as a dimension of psychotic
disposition. (This further example of his ‘sleight of Hans’ in debate is reminiscent of the
habit he had, in his earlier writings, of using the terms ‘hysteria’ and ‘extraversion’
interchangeably.)

The fact that the P-scale may partly tap anti-social traits does not, however, entirely
argue against it as a measure of truly psychotic characteristics. Quite the reverse, for there
is considerable evidence, reviewed in my previous evaluations of the scale—and quoted
by Eysenck himself—that such traits may be frequently observed in individuals who, on
genetic or other grounds, would be expected to load highly on psychoticism (in its proper
etymological sense). This does not mean to say that all is well with the P-scale. In its
latest, published, form it is perhaps too weak, likely to capture individuals who are anti-
social for many other reasons; it also lacks the discriminatory ‘bite’ imparted by the more
manifestly psychotic items found in earlier versions.

There is also another, quite different, problem which again I have mentioned in my
previous discussions of the P-scale but which I would like to re-emphasize here because I
think it strikes at the heart of the questionnaire measurement of psychoticism. This
concerns the general difficulty of measuring psychotic characteristics in normal people,
especially if, like Eysenck, one chooses to do so by trying to identify relevant personality,
or temperamental, traits. Here I am not referring to psychometric problems, like
endorsement rates, response bias, or defensiveness; but rather to the peculiar quality of
the psychotic personality: its contradictory nature, ambivalence, disharmony and the
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appearance, side by side, of opposing traits which may be difficult to capture in a single,
unitary scale. I have elaborated that view of psychoticism elsewhere (Claridge, 1985) and
even as I write this I notice that, in the slightly different context of trying to answer the
question “What is Schizophrenia’, Manfred Bleuler (1984) has recently made a similar
point; he refers to the ‘ambitendencies’ in the schizophrenic personality, *...the inner
shambles and disunity: “I want what I don’t want”. “Being alone is horrible; I want to be
alone”.’

It is possible, of course, that high scores on Eysenck’s P-scale do in some indirect way
reflect the disharmony of traits which Bleuler believes (and I agree with him) is the crux
of the psychotic personality. On the other hand, perhaps we need a new perspective on
the question, to develop new ways of assessing the structure of ‘psychoticism’, by
examining it not with reference to a single personality scale but as an unusual configuration
of traits that belong to more than one of the Eysenckian dimensions, or their equivalents.
Pursuing this last point, and returning briefly to Gray’s revision of Eysenck, we could ask,
for example, what kind of personality might be represented in people who show both high
anxiety and high impulsivity—a logically possible, though apparently disharmonious,
combination in Gray’s scheme. Perhaps this is ‘psychoticism’—or part of it—and perhaps
herein lies the solution to Gray’s dilemma over the location of Eysenck’s third dimension.

It would help, of course, if we had a viable biological model for psychoticism. Eysenck
himself (Eysenck and Eysenck, 1976), following Gray (Gray, 1973), has emphasized
aggressiveness as the crucial feature, but personally I think this is incomplete, not least for
the reasons just given with regard to the complexity of psychotic personality structure
when considered even at the descriptive level. As an alternative I personally believe there
may still be some mileage in the ‘dissociation’ model which I suggested some years ago
(Claridge, 1967). This was based on the observation that psychotic patients show evidence
of what appears to be an unusual ‘uncoupling’ of central nervous response, as judged by
their patterns of psychophysiological activity; the same seems to be true of normal
subjects with high scores on the Eysenck P-scale (Claridge and Birchall, 1978) and may
provide the basis for a general statement about the biological basis of psychoticism
(Claridge, 1983; Claridge et al, 1983). More speculatively, the notion of central nervous
uncoupling suggests an intriguing biological match to the psychotic disharmony of
personality traits referred to earlier.

The fact is, however, that none of the conceptual nervous systems currently on offer in
the Eysenckian school offers a very satisfactory account of the biological basis of
psychoticism. For that reason my colleagues and I have very recently started to pursue a
different line of enquiry into the question (Claridge and Broks, 1985). It is one which, I
believe, and for reasons I will come to, is not a drastic departure from Eysenck’s own, but
merely a development of'it, though involving—to descend into the jargon of our times—
something of a ‘paradigm shift’. The approach I am referring to has entailed conjoining two
themes that have previously lain somewhat outside the Eysenckian literature, but which may
help to answer some of the questions it has asked, as well as others it could be criticized
for not addressing.

One theme concerns the measurement of ‘psychoticism’. Eysenck’s approach to this has
been to look for characteristics firmly embedded in the personality domain. An alternative
is to seek to map across psychotic symptomatology into the general population; in practical
terms to devise questionnaires with an item content that reflects the quality of cognitive
and other disturbances found, in a more extreme form, among psychotics themselves.
Work by others on such questionnaires (e.g., Chapman et al., 1980) attests to their value
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and, persuaded by this, some years ago we started developing our own questionnaire
which, in its latest version, has a two-scale format, including a scale of ‘schizotypy’.
Details of the questionnaire and its rationale can be found elsewhere (Claridge and Broks,
1985). Suffice it to say here that its style and content were very much influenced by
recent thinking on the ‘borderline states’ (Spitzer et al., 1979); the argument was that the
clinical features of these conditions provide an ideal template for designing scales of
psychotic characteristics, for use in normal populations.

The second theme that guided our thinking concerns our search for a point of entry
into the possible biological basis of schizotypy, the latter aspect of ‘psychoticism’ being
the one on which we have so far concentrated our efforts. There, as the most promising
route, we chose to try to map across from recent findings, especially from
neuropsychology, that schizophrenics show marked anomalies of hemisphere organization
(Flor-Henry, 1983). Apart from the weight of evidence obtained on schizophrenics
themselves, there was another, more fundamental theoretical reason for our choice. It can
be argued that the disturbances in schizophrenia lie crucially in the higher nervous system,
in perception, language, thought, social cognition and so on—indeed, as Frith (1979) has
suggested, in all aspects of conscious awareness. And, of course, the study of the
horizontal organization of the nervous system has become one powerful way of trying to
expose the mechanisms underlying such processes. Transferring these ideas into the
domain of personality research, we have recently been able to demonstrate that normal
schizotypal individuals show patterns of hemisphere asymmetry consistent with those
observed in schizophrenic patients, suggesting that here indeed may be a possible
biological basis for at least certain features of ‘psychoticism’ (Broks, 1984; Rawlings and
Claridge, 1984; Broks et al., 1984).

The work to which I have just referred has, I believe, implications for Eysenck’s theory
of greater generality than its narrow relevance to our understanding of ‘psychoticism’.
For I would suggest that it articulates a deeper criticism of the perspective on personality
taken by Eysenck and by others (including myself!) who have adopted a similar viewpoint.
A manifest gap in the Eysenckian school of thought and one which has sometimes made it
distasteful to others is its lack of concern with those aspects of the psychology of Man—
feelings, ideas, motives and other experiential data—which many believe to be the
essence of ‘personality’. Eysenck’s neglect of these features stems from his justifiable
dislike of the alternative psychologies that have dominated their exploration. In secking to
bring experimental psychology to bear on the study of personality he has, with his
preference for biological explanations, turned to conceptual nervous system models
formulated within a behaviourist framework. Traditionally these models, even if
originating in human psychophysiology, have referred their constructs to relatively low-
level brain structures a