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Foreword by the Directnf of the Institute

This most recent of the actiwvities of the Institute has been made
possible by the interest of a philanthropist, who has given generous
financial support to launch a series of short-term fellowships and
conferences. These are to be known as Cropwood Fellowships and Cropwood
Conferences.

Their purpose is to enable the people who do the work in the
administration of the criminal law and the treatment of offenders to
spend time at the Institute, individually or in groups, considering
prcblems that face them in their day-to-day responsibilities.

The Fellowships and Conferences are differently organised, but they
have the common thread of promoting the interchange of knowledge, ideas
and experience between academics, administrators and practitioners. By
publication and other means we shall endeavour to ensure that the benefit
derived from these contacts and studies will extend beyond the circle of
those who are initially drawn inte them.

We are now publishing the working documents of the Fourth Cropwood
Conference, which was held at the Institute in December 1962. It is
hoped that this collection of papers, and the accompanying bibliography,
will be of help to those involved in what is a new and exciting field of
criminological endeavour - the investigation of the association between
deviant behaviour and chromosome abnormalities.

I should like to thank all the participants, and especially those
who contributed papers, for their ready cooperation.
LEON RADZINOWICE

Institute of Criminology,
Cambridge, April 1970.
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Editor's Preface

Explanations of criminality in terms of inborn defects of the
individual have a long tradition in criminclogy, extending back to
Lombroso and beyond. They have also considerable popular appeal, perhaps
because it is comforting to stigmatise rule-breakers as personally
inadequate. Certainly the idea that chromosome anomalies may be a cause
of aggressive criminality has been taken up enthusiastically by the press
and in public discussions. A collection of expert papers on the topic may
therefore be welcomed, both as a timely corrective to premature conclusions,
and as a stimulus to further interest in what is a complex and still
largely unexplored area of knowledge.

Recent spectacular advances in molecular biolecgy and genetics have
opened up new avenues of exploration which must lead to a rapid expansion
of knowledge of the nature and mechanism of inherited abnormalities.
Hitherto, clinical interest has centred upon gross and easily recognised
physical abnormalities, but now that micropathclogy serves to identify
more subtle forms of disturbance, it becomes possible to trace to genetic
causes a wider range of disorders. The discovery of an unusually high
incidence of double Y chromosome males in special hospitals and in
prisons has had a double impact on criminology. First, the anomaly is not
necessarily associated with mental subnormality, and the only manifest
physical peculiarity common to a high proportion of cases is unusual
tallness. It seems, therefore, that in the double Y cases cne has an
identifiable and gross genetic anomaly that produces minimal, or at least
uncbtrusive, physical disorder, but quite gross disturbance of behaviour.
From the theoretical standpoint, this discovery opens the door to the
possibility that, even in the absence of manifest neurclogical impairment,
behaviour disturbances may have genetic rather than environmental deter-
minants.

The second reason for crimincological interest in the XYY cases is the
suggestion that the associated behavioural disturbance tends to be of a
specifically violent, or at least antisocial, character. This suggesticn
stems from the relatively high incidence among criminal populations in
institutions, and from the occasicnal detection of the anomaly among men
on trial for murder, but until it is known how many cases survive
unnoticed among the normal community it is open to speculation in what
proportion of XYY cases antisocial behaviour is a necessary or unavoidable
outcome. As the papers which follow will show, the characteristics
attributed to XYY males vary considerably according to the way the sample
under examination is selected.

Since the Y chromosome mediates the development of male primary
and secondary sexual characteristics, it is tempting to imagine that the
possession of a double dose of Y chromosome will lead to super masculinity.
In fact some of the alleged XYY attributes (tallness, aggressiveness, and
criminality) are male-linked characteristics, but this is probably a
considerable over-simplification. There is no evidence that XYY males are
unusually potent or fertile heterosexuals; rather the reverse, bachelorhood,
social isolation, and sexual deviation being mentioned rather often in
published case studies.

At first sight the practical importance of chromosomal abnormalities
in forensic work may seem slight, since the rarity of the ancmalies (about
cne XYY in every 700 male births) precludes explanation in these terms of
more than a tiny fraction of criminal cases. The contribution te this
conference by Slater and Kahn, reporting a considerably raised incidence
of minor trans-location abnormalities among remand home boys, changes the



B

picture drastically. These kinds of chromosome deviations are comparatively
common, and if they should prove to have a significant associaticn with
delinquency it would mean that chromosomal factors could have some
relevance to quite large numbers of cases.

Owing to the complex and time-consuming techniques necessary for the
identification of rare chromosomal variants, it will probably be a long
time before examples from unselected populations are discovered in
sufficient numbers to determine the true incidence and range of the mental
and physical disorders associated with the possession of an extra Y
chromosome. Meantime, close study and description of all known cases,
even though they may have been found by searching among psychiatric and
prison populations, can yield valuable clues. To that important task the
participants in this Cropwood Conference have made a significant
contribution.

D.J. West

NOTICE

For the readers' benefit, the contributors' references have been
amalgamated into a single bibliography, but particular thanks are due to
Dr. T.K. Maclachlan and Dr. A.W. Griffiths who assembled the majority of
the items. The Editor wishes to thank Mr. Martin Wright, Librarian at the
Institute of Criminology, and Miss Iscbel Gawler for their help in
compiling the bibliography.



CRIMINOLOGICAL IMPLICATIONS OF SEX CHROMOSOME
ABNORMALITIES: A REVIEW

T.K. Maclachlan

This paper is based on the work of the late Professor Court Brown and
his staff in the Medical Research Council Clinical and Population
Cytogenetics Unit. I have also relied heavily on the studies by Casey and
co-workers in Sheffield and on the Scandinavians, Forssman, Hambert and
Neilsen.

The history of human cytogenetics is short. The landmarks only need
be reviewed. In 1949 Barr and Bertram discovered that there was a
difference between the nuclei of male and female cells. The Barr body, a
small darkly staining chromatin body, could be seen in a large percentage
of female cells and not in cells from males. Barr introduced the techmique
of nuclear sexing by examination of cells from smears of the buccal mucosa.
In 1956, Tjic and Levan showed that, contrary to earlier belief, humans had
46 chromosomes (i.e. 23 pairs). In 1959 the first descriptions of extra
chromosomes. in man were made. Lejeune and co-workers found trisomy chromo-
some 21 in mongolism. Jaccbs and Strong discovered males with Klinefelter's
syndrome to have an XXY complement. Ford and co-workers described an XO
complement in a female with the features of Turner's syndrome and Jacobs
and co-workers destribed the XXX female. In 1360 Mcorhead and his
colleagues described the technique of culturing white blood cells in order
to obtain cell arrest in metaphase division. This produced the nucleus in
a state suitable for counting and analysis of the chromosomes.

Thus in 1960 the stage was set for the origins of population cyto-
genetics. Since then large-scale surveys have been undertaken of various
populations. The aim has been to seek individuals with abnormal chromo-
some constitution and to determine the relationship of various abnormal-
ities with sub-groups of the population. By far the cheapest and simplest
technique was the buccal-smear examination for Barr bodies, now called sex
chromatin bodies. Subjects have been found with 1, 2, 3 and 4 chromatin
bodies and it was soon realised that the number of bodies was always one
less than the total number of X chromcsomes in the cell. They thus
represented the inactivated X chromosomes as postulated by Mary F. Lyon
in 1962.

Since 1959 many populations have been surveyed by buccal-smear
examination and abnormals discovered by this process have had further
examination by lymphocyte culture. On a much more limited scale several
centres have surveyed populations using the much more expensive and time-
consuming analysis of chromosomes of lymphocytes. This technique,
however, gives a complete picture of the chromosome constitution of the
lymphocyte series of an individual.

The main problem in population studies has been to define the
incidence of the varicus abnormalities in the general population. In wview
of the manifest difficulties of defining and obtaining the co-operation of
a satisfactory sample of adults, most inferences as to the prevalence of
any abnormality have been drawn from studies of the newborn. In studying
adult, especially elderly adult, populations this method has some defects
and I will mention two of them. First, many abnormal chromosome states
may be associated with increased neonatal, infant or childhood deaths;
for example, Turner's syndrome is known to be associated with severe
morbidity owing to the associated cardiclogical abnormalities. It is not
known if this effect is present in all subjects with extra chromosomes.
Secondly, the mean maternal age is declining and certainly a proportion
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of many of the triploid states - trisomy 21, XXX, XXY etc. - are known to
be associated with high maternal age. It is therefore valid to assume
that the incidence of any abnormality in the newborm in 1968 may not relate
closely to the incidence in an elderly population. Professor Court Brown
drew attention to the need to guard against false conclusions (Court Brown
& Smith, 1969), citing Ei Matsunaga in the Proceedings of the World
Population Conference. Ei Matsunaga said that the 1948 Eugenic Protection
Law of Japan had resulted in the proportion of live bir~hs to mothers aged
over 35 years falling from 20% in 1947 to 6% in 1960. This change in
maternal age had reduced the frequency of mongolism in the newborn by
about half in his estimation. I feel that similar forces are at work in
the United Kingdom.

As I have very little time and as I have doubts about the findings in
Population studies inveolving relatively small numbers I have confined
myself to a discussion of the two most common sex-chromosome anomalies:
47,XXY as well as the most publicised anomaly 47,XYY. The chromatin
positive male and female will be used at times in these surveys rather
than pure XXY or XXX.

XYy

Studies of 47,XYY consisted initially of sporadic cases found
fortuitously (Hauschka ef agl. 1962; Sandberg et al. 1961). Latterly in
the last four years there have been surveys of groups, mainly of sociopathic
offenders, the subnormal and the newborn. No syndrome emerged from the
initial separate case histories. But in 1965 Dr. Court Brown and
Dr. Patricia Jaccbs were informed by Dr. M.D. Casey that he had found
excess 4B8,XXYY's in a chromatin survey of the two Special Hospitals in
England - Rampton and Moss Side (7 out of 21 chromatin positive males
found in 942 patients).

Dr. Jacobs wondered if it was the double YY in these boys that made
them “"difficult teo manage". In conjunction with the medical staff of the
State Hospital at Carstairs (the Scottish Special Hospital) a survey of
all male patients in that hospital was instituted. As is now well known,
there were found 9 men of XYY constitution among 315 inmates; 7 of these
were found among the 196 subnormal patients, the remaining 2 had "normal
intelligence". (The total abnormals were 3 (U47,XXY and 2 u47,XYY's)
among the 119 "normal I1.Q." patients, while there were 9 (XY¥/XXY/XXXY,

48 XXYY and 7 47,XYY) among the 196 subnormals.)

It was found that the males with 47,XYY complement were on average
10.5 cm. taller than those patients with a 46,XY constitution. The male
with the 48,XXYY complement was 194 cm. tall (6ft. 5%ins.). Dr. Casey
and co-workers then examined 50 men from Moss Side and Rampton who were
183 em. or more in height. He found 12 with 47,XYY constitution.

Now I feel that I must draw attention to the surveys which have
concentrated on the selecting procedure of taking men above a certain
height. While this no doubt-increases the chances of a yield of XYY, it
does make it very difficult to construe the findings. Thus one would
expect 10% of the newborn to attain 183 em. or more but we know that only
6.6% (21) of men at Carstairs were over this height. Similarly it is
known that the mean height in hospitals for the sub-normal is much below
the mean height of the general population. It might therefore be best in
studying any population to select the top 10 percentile; we should then
know where we stood in relating one population to another.

If this caveat is borne in mind, the results from the British Special
Hospitals are remarkably similar to each other when considering the
different sampling techniques and different legal categories invelved. In
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the Carstairs sample, three further striking features were found in the
47,XYY males in comparison with their u46,XY companions (FPrice & Whatmore,
1967 a & b). The first was that the 47,XYYs were in trouble at an early
age, 13 years as opposed to 18 years, secondly that most of their crimes
were against property as opposed tc crimes against persons. Thirdly,
their families virtually did not have a criminal history. These latter
two assertions have had some doubts cast upon them by subsequent reports.
It would have been useful to have standardised for I.Q. and alsc tc have
considered other theoretical causes of delinquency, such as deprivation
and parental handling. The tallness of 47,XYY males has stocd up to
further investigaticn.

In agreement with these findings of an associaticn of one group of
behaviour disorders - a very selected group - with 2 high incidence of XYY
males are the following studies of males in other criminal institutions:
Grendon Underwood (Bartlett et al. 1968), Wandsworth Prisen (Griffiths &
Zaremba 1967), Pentridge Prison, Melbourne (Weiner et al. 1968),

Approved Schools (Hunter 1968), Ohio State Penitentiary (Goodman et al.
1967), Oregon State Hospital (Thompson 1967, quoted Court Brown 1968b).

In addition there are the individual cases that were selected for study
cn account of their behaviour: Richards & Stewart (1966), Forsman (1967),
Person (1967), Cowie & Kahn (1968), Leff & Scott (1968).

In marked contrast to these studies are the recent surveys carried out
by Dr. Patricia Jaccbs in the Scottish priscns, berstals, young offenders’
institutions and allocation centres (Court Brown & Smith 1969). In
Dr. Jacobs' study only 5 47,XYY males were found among 1759 studies; 510 of
these men had been selected for height, sc the incidence in the total
population was probably nearer 1/1000 and thus not significantly different
from the studies of the newborn. As far as I know this is the only
unselected delinguent population study that has been reported. Though
Dr. Court Brown reported a number of refusers among these groups, they had
a random height distribution and he did not think that their numbers
altered the significance of the findings.

We now wait for further surveys of the total prison population in a
defined area before the significance of these recent findings can be
properly evaluated. However, as Professor Court Brown (Court Brown &
Smith, 1969) has said, it may be that the criminal population is very
different from that in the Special Hospitals. Thus only two of the nine
47,XYY males found in Carstairs Special Hospital had ever been to prison.
Six of the men had been in hospitals for the subnormal and four had been
transferred directly from such a hospital to the State Hospital. The
reason for their transfer was that their behaviour posed difficulties for
their management in the hospital for subnormal. Three other men had been
sent directly to the Special Hospital for assault (2 for sexual assault).
It is also worth saying that, of the original nire men found in 1965, only
four still resided in Carstairs in 1968. The others had all been
transferred. It seems then that in Scotland the 47,.X¥Y's had been found
predominantly among "hard to manage" males. In line with this is the
finding that u47,XYY males are found more commonly in subnormal hespitals
that have closed-door policies (Close et al., 1967).

It also seems significant to me that 7 of the Carstairs 47,XYY males
came from the subnormal I.Q. wing (204 subjects) while only 2 47,XYY males
came from the "normal”™ I.Q. wing (111 subjects). Similarly in Casey's
work 12 out of 50 males Eft. tall and over were found at the predominantly
subnormal hospitals of Rampton and Moss Side, while only 4 out of 50
patients 6ft. tall and over were found to be 47,XYY at the predominantly
"normal I.Q." Special Hospital, Broadmoor. Though the differences are mnot
statistically significant they may (to use a dangerous phrase) show a trend.
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There have been very few case histories of XYY males described. Most
of these have been inmates of institutions. Thus J. Nielsen (1969)
described some of the main characteristies of his 2 cases. The first was a
26-year-old unmarried mechanic 47,XYY. His father was a labourer who was
said to have provided a secure home along with the mother; he was no. 2 of
four siblings. He was said to have developed normally apart frcm enuresis
until the age of 16, and to have had his first sex experience at 15. From
the age of 20 he started drinking to overcome shyness and inferiority
feelings. At the ages of 24 and 26 he made suicide attempts while working
on ships in South America. He was admitted to a mental hospital aged 26
and has shown an immature dependence on the hospital ever since. He
produces symptoms which obtain his re-admission soon after discharge. His
delinquency symptoms consisted in stealing and picking pockets when under
the influence of alcchel and when suffering from symptoms of anxiety. He
specifically menticned the tranquillising effect of the delinquent act on
his anxiety symptoms. His I.Q. was 93 Full Scale W.A.I.S.

Dr. Neilsen's second case was the son of a carpenter and was aged 26.
He was found to have a 47,XYY constitution when in a mental hospital. He
was no. 2 of eight siblings and his immediate family was said to be healthy
and intact, but some more distant relatives suffered from mental illness,
epilepsy and mental retardation. The patient as a boy had a disharmonious
relationship with his father and suffered at school through being "word
blind". He still suffers from this disorder. He was teased by other
children as he was poor at gymnastic activities as well as reading. He
had feelings of inferiority and gave up easily in adversity. From the age
of twelve he had many admissions to neurclogical wards for symptoms
similar to narcolepsy. No abnormal neurclogical signs were found at any
time and the E.E.G. was always normal. I.Q. measured at different times
was given as 92, 84 and 94. From the age of 18 he started drinking as he
felt better accepted by people when under the influence of alcchol. He
had his first sexual relationship at the age of 23 and married the girl
as she became pregnant. He became more dependent upon alecchol following
the birth of his daughter. His wife left him and following this he
threatened to commit suicide while drunk and was admitted to hospital.
After he left hospital he "fell in love" with a ly-year-old girl. They
were discovered having sexual intercourse and he was taken to court. He
was given a suspended sentence on condition that he was under psychiatric
care. Four months later after discharge from the forensic unit, he re-
appeared at the hospital in tears - in despair. He was dependent on the
hospital and made histrionic attempts at suicide thereafter to gain
re-admission.

XXY

Jacobs and Strong (1959) made the first chromosome analysis of a
patient with Klinefelter's syndrome: they found that he had 47 chromosomes
and the sex chromosome constitution was XXY. This was soon confirmed by
the authors (unpublished) and by Ford et al. 1959, Harnden et al. 1960.
Several hundred indiwviduals have been reported with a u47,XXY constitution
since.

Chromatin positive males are found on average in 1.9/1000 babies. Of
these the majority are 47,XXY (1.3/1000) and the next most common aneuploid
male is the mosaic 46,XY/47,XXY. A&ll other variations such as the XXYY,
XXXY, XAXXY are very uncommon as are the mosaics with this constitution.

Of particular interest are the chromatin positive males with the constitut-
ion XX and there are about 20 such people reported in the literature. None
of these variants will be discussed here in view of their rarity and in

view of the difficulty in coming to conclusions concerning the more common
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sex chromosome anomalies, the 47,XXY and the 47,XYY males.

Not all males with Klinefelter's syndrome have the 47,XXY constitution
but I will include references to criminality in Klinefelters in my review
of the association between 47,XXY and putative criminality.

In 1953 Zublin described 6 cases of Klinefelter's syndrome with 2
guilty of larceny; since then the following have alsc mentioned antisocial
acts in conjunction with either Klinefelter's syndrome or the 47,XXY male:
Illchmann-Christ (1959), Rasch (1959), Mosier et al. (1960), Court Brown
(1962), Rohde (1963), Wegmann & Smith (1963), De La Chapelle (1963).

It might be profitable to divide the antisocial behaviour into two
groups from now on - delinquent acts and sexually deviant behaviour.

Delinquent Acts

Dr. Court Brown (1962) reported that in a study of 47,XXY males in
subnormal and mental institutions 30% had committed antisocial acts such as
larceny, arson and indecent exposure. Forsman (1963) found an incidence
of 15/1000 XXYs in institutions for "hard to manage” males of subnormal
intelligence. Pritchard (1962) and Neilsen (1964) confirmed the high
incidence of character discrder and alccholism in the 47,XXY males in
mental hospitals.

Casey (1966b) reported 21 chromatin positive males among the 942
inmates of the two Special Hospitals, Rampton and Moss Side; but the nature
of their antisocial activities did not differ significantly from their
chromatin-negative fellow inmates. They did, however, seem to abscond
more often than their fellows. Bartlett found two 47.XXY males and one
4e,XY/u7,XXY mosaic among 204 inmates of Grendon Und&mmd Prison fur'
psychlatrlc treatment (Bartlett et al., 1968).

Recently Hunter (1966) has examined the antisocial acts of 17 chroma-
tin positive males admitted to subnormal institutions. Seven had had
court appearances, 6 for larceny, 1 for aggression; 12 out of the 17 had
shown antisocial behaviour.

Close also reported an increased incidence of detention under court
order amcng the chromatin positive males in two subnormal hospitals when
comparing chromatin negative controls. This was significant only
ameng patients with an I.Q. above 50 (Close et agl., 1968).

Neilsen (1969) reports that 1l out of 17 47,XXY males found in a
prevalence study of a mental hospital had been sentenced for different
types of criminality. Among all his 28 cases of 47,XXY males, 15 (54%)
had been sentenced for "criminality". The criminality was not serious.
The gquestion of the relationship of criminal behavicur is best discussed
after locking at Tables I, II and III. The information on these tables is
based mainly on that supplied by Dr. Court Brown in 1967.



1k

TABLE I

XXY and the Chromatin Positive Males: Singly chromatin-positive males in
world surveys quoted in Court Brown (1967k)

Total studied He. per 1000
Newborn 41,688 71 1.7 Various authors
Hospital admission 4,137 7 T Balkie et al. (19686)
Military conscripts 2,752 6 2.2 Hambert (1965)
U.S5. army recruits 1,000 2 2.0 Kaplan & Norfleet
15 surveys of hospitals 13,349 101 e Various authors
for subnormals
4 surveys of subnormal 1,822 32 17.6 Various authors
I1.Q. 50+
Hard to manage 958 16 16.6 Forssman & Hambert
subnormal 50+ Swedes (1967)
Moss Side, Rampton and 1,126 23 20.4 Casey, Segal, Street
183 low I.Q. Carstairs & Blank (1966b)

The most significant point is that though there is a marked difference
in the incidence of 47,XXY males in groups of delinquents compared with all
cther groups - including total subnormality populations - there is no
difference between the incidence in delinquent populations and subnormal
populations of I.Q. 50+. Therefore one may postulate that the delinquency
in 47,XXY males may be a function of their low I.Q. Equally one might
postulate that the reason for the presence of high grade I.Q. XXY males in
subnormality hospitals is related to behaviour difficulties.

TABLE II

The Frequency of Chromatin-Positive Patients related to their 1.Q. among
male patients in hospitals for the mentally subnormal.t

I.Q. Total Males No.*® No. per 1000
< 20 Q01 2 Ze2
20-43 1,767 16 9.0
50 or- more B4 13 15 .2
All ranges 3,532 3l 8.8

+ Barr et al. (1959, 1960 and 1962), Mosier et @l. (1960a), Breg et al.
(1963).
%# 23 singly chromatin-positive, 7 doubly positive and 1 trebly positive.

In Sweden where the policy is to maintain the subnormal I.Q. populaticn
in the community unless they are too hard to manage, it is interesting
that Forssman and Hambert should find an incidence of those in institutions
that is similar to the incidence in our own Special Security Hospitals.
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TABLE III

Muclear sexing surveys in Swedish hospitals for mentally subnormal hard-
to-manage males.

Hg.* Na. Abnormal

Hospital Total males Chromatin-Positive per 1000
I:0n =50
Salberga 38l 7 18.u
Vastra Ny. 182 L 22.0
Kallshagen 304 & 18,7
Salbohed 52 1 19.2
Vingaker 39 1 25.6

All a58 19 19.8
1.0 < 50
Vipeholm 620 3 4.8
#* I.Q. 50 or more: 16 singly chromatin-positive and 3 doubly positive.

I.Q. < 50: 2 singly positive and 1 doubly positive.

From Neilsen (1969) and others it seems that 47,.XXY male in institu-
tions may be characterised by immature behaviour with histrionic and
feckless traits; but others have found neo difference between chromatin-
positive subjects and controls. It seems at this time that one cannot
dissociate "behaviowr disorders" from subnormal intelligence.

TAELE IV
Surveys of various criminal groups - Chromatin-positive
Total No. singly
Group males Chromatin +ve
De La Chapelle (1963} "Criminals" 383
Wegmann & Smith (1363) Juvenile delinquents, 505
Wisconsin
Young adult male, 813 2
Wisconsin State Reformatory
Jacobs, quoted in Court New entrants B07 3
Brown (1969) Scottish borstals
Court Brown Approved schools 340
Court Brown (1968b) Scottish prison oz 0
allocation centre
Court Brown Scottish priscners 419 2
178 cm. or more
Court Brown Scottish young offenders' 91 0
institutions
Hunter (1968) Approved schools 1,021 2
Total Males 4,481
Total Chromatin +ve 12

Frequency 2.7/1000
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Sexual Delinquent Acts

Sexual disorders have been commonly reported: Illchmann-Christ (1959)
reported on 2 paedophilic; Rasch (1959) reported exhibitionism to children;
Mosier et al. (1960) reported a high incidence (6 out of 600) of chromatin-
positive males among sexual offenders; Stumpfl (1960) 1 homosexual; Dowling
& Knox (1963) 1 transvestite and homosexual; Money (1963) 4 homosexuals and
1 transvestite; Money & Pollit (1964); Gilbert-Dreyfus et al. (1965);
Hambert (1966).

Neilsen (1964 & 1969), Roth (1964) and Hunter (1968) have alsc reported
an increased incidence of deviant sexual behaviour among chromatin-positive
males. dJaccbs, reporting further on the patients in Carstairs Special
Hospital, among other details gave the penal and institutional records of
the 3 chromatin-positive males. Two had been convicted of sexual assaults,
one of whom had also absconded regularly and had thrown a lu-year-cld boy
into a river. The other was first convieted of sexual offences at the age
of 33; he also had been charged with fire-raising and theft (Jaccbs et al.,
1968).

Recently Melnyk and co-workers reported again on a survey of Atascadero

tate Hospital, California, where Mosier had first reported on a chromatin-
positive survey (Melnyk et al., 1969). This time all males over &ft. tall
(200) had been surveyed for chromosome constitution; 2 47,XXYs had been
found; both had been guilty of male paedophilia and cne had interfered with
his sister. The findings from California (Mosier et al., 1960b), however,
infer one very important point. They found that only one of their cases was
borderline subnormal I.Q. - the rest had normal I.Q. This suggests that
for sexual offences an I.0Q. factor can be discounted.

Neilsen's survey of a mental hospital produced 11 delinquent XXY
males. He reported that the criminality was not severe; but three patients
out of his total reported were paedophiliecs. Significantly, maybe, none
of these men was sufficiently potent to have normal sexual relationships
with adult women. Neilsen (1969) queries whether worry about lack of
masculinity as well as their immaturity and sensitivity may lead to an
increased risk of 'criminality'. He compared the incidence of sexual crime
among the XXY males (27%) with the incidence in the general population
(7%). The sample discussed is small and one therefore should put little
credence in conclusions drawn from it, especially in view of some studies
that do not substantiate this line of thought (Casey, 1966).

Summary
XXY and chromatin-positive males

Many have cited a relationship between chromatin-positive male
subjects and delinquency. The relationship is now in some doubt since
Professor Court Brown pointed out the variation in the incidence of
chromatin-positive subjects with different I.Q. groups. Most delinguency
centres that have been studied have been mainly composed of high-grade
defectives. The incidence in most delinquent societies does not differ
significantly from the incidence in the above 50 I.Q. population of sub-
normal hospitals. One therefore postulates that their presence in
delinquency centres may be a function of their I.Q. In line with this
is the finding of Wegmann and Smith of only 2 chromatin-positive males
among 1318 delinquents, mostly of normal or superior I1.Q. Further
studies are therefore indicated; but the inference may be that behaviour
disturbance is the reason for many high-grade defectives being in an
institution. This is borne out to scme degree as the patients under a
compulsory order cluster in the high ability range of a subnormal
hospital (Close et al., 1968, Darenth Park).



17

Sex offences

Mosier has shown in California that there iz an excess of chromatin-
positive males among sex offenders in subnormal and normal I.Q. institutions.
Scme other smaller studies do not substantiate this. The question remains
open.

XXX and chromatin-positive females

As was the case with chromatin-positive males, there seems to be the
same argument vig—2—vige high-grade subnormality and the XXMs. The
number of female delinquents studied has been very small and there is not
enough evidence to draw any concrete conclusions.

XYY

The leading article in the British Medical Jowrnal of February 1969
summarised the legal position - behaviour rather than chromosome constitu-
tion is important in law. The number of these subjects that have been
found is still very small but there are several points about those 47,XYYs
found in Special Hospitals that I should like to emphasise. Firstly in
Carstairs:

7 47 ,XYY were found in the subnormal wing out of 196 studied.
2 47,XYY were found in the disturbed wing out of 119 studied.

These men tended to be tall and this has been borme out by subsequent
reports.

12 47,XYY males were found among 50 6ft. and over subnormal men in
Moss Side and Rampton.

4 47,XYY males were found among 50 6ft. and over disturbed men in
Broadmoor.

Price and Whatmore (1967a) reported the striking finding that the
siblings of XYY males have had very few convictions, while control inmates
of Carstairs had siblings with multiple convictions. They therefore
concluded that the family background was not likely to be the cause of
delinguency in the XYY. This finding has not been confirmed by the
studies in Rampton and Moss Side.

Unhappily it was not possible to examine the families of the control
population in Carstairs and only some details were known of the XYY¥s
(Jacobs et al. 1968, Appendix II). There does seem some query about the
backgrounds that included parental death and illegitimacy. More needs to
be known about the families of XYY and control subjects from the same
population group in which they were found.

However, the high yield of 9 XYY subjects cut of 315 males in
Carstairs contrasts sharply with the apparent incidence among the newborn
at this time. In Edinburgh, 3 XYY have been found amcng 2400 newborn male
babies. It is significant that two of these were found among the last 500
studied, as this emphasises the point that one needs large numbers in
crder to establish the true incidence. It seems from various unofficial
communications of other centres that the incidence in the newborn may lie
between 1 and 1.5 per 1000, compared with the incidence in Carstairs of
28 per 1000, at least 20 times as large.

Among other Scottish penal groups the yield is not nearly sc impres-
sive: i.e. 607 new entrants to Borstals, 1 XYY. This is not significantly
different from newborn. It is worth noting that the four cases of YY (i.e.
3 XYY and 1 XXYY) described in the Lameet in the last twelve months had
not been to court or to a maladjusted institution.
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My perscnal belief coincides with that of Dr. P.D. Scott, mentioned in
the Cropwood Conference of Psychopathic Offenders, 1968. At the moment it
seems feasible to put an extra Y chromosome among the many factors that may
lead to behaviour abnormalities. The extra chromosome may lead to a high-
grade subnormal who stands out from his peers on account of his tallness
and cannot deal with any further difficulties. From the reports of murders
and impulsive behaviour generally these may be found to have a low ability
to deal with frustration or other emotional crises.

Finally the question to be answered is: If the incidence of XYY¥s in
the population is 1.5/1000 and only about 70 XYYs have been found in the
United Kingdom - one expects 1,500 among every 1,000,000 males - where are
these other XYY¥s?
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APPENDIX 1II
Recent Notes

Court Brown (1968b) drew attenticn to subjects with XYY or XYY
mosaic constitution who have a female phenotype. He came to the
conclusion that in mosaics the variation in phenotype "may be a function
of the relative proportions of the two cell lines in the developing
gonads during embryogenesis". Then it can be postulared that in the
female phenotype 45 XY cells are predominant in the gonads during
embryogenesis and that 47 XYY cells were predominant in the male phenc-
type.

He does believe, however, that there is evidence (Vignetti et al.,
1964; Forsberg et al., 1964 and Franks et gl. 1967) that there are
subjects with the female phenotype characterised by an XYY sex chromo-
some complement in gonadal tissues,

Court Brown (ibid.): "It is fair to suggest - that our knowledge of the
range of phenotypes associated with the XYY complement is possibly far
from complete and that in concentrating on males with gross antisccial

conduct, as currently is being done, we may be guilty of biased
selection.”

Court Brown et gl. (1968¢c): "There is no evidence which indicates that
the XYY male is bound inexcrably to develop antisocial traits and in
fact our own experience in Edinburgh suggests a spectrum of behaviour
ranging from the apparently normal through those with a mild personality
disorder to those who are severe psychopaths."

British Medical Journal [Legal Correspondent] (1968): "Studies showing
the incidence of chromosome abnormalities among offenders may provide
supporting evidence of the likelihood of mental subnormality in the
case of an individual who has a chromosome abnormality."

Wiener et aql. (1969): "It is certain that genetic research has done
little more than get started and it is also very likely that in the
months and years to come further abnormalities will be recognised -
abnormalities affecting behaviour and possibly correlating with anti-
sociality, perhaps aggressive and criminal anti-sociality.

One may simply summarise the position by saying that we are far
too ignorant at this time to say with any meaningful certainty - "This
man iz "normal' or even 'responsible'."

Scott & Kahn: "Thus it is probable that the XYY complement may have a
less important medico-legal implication than at first might have been
supposed....lt may rather take its place amcngst the multitude of
predisposing, partial or contributory factors, such as lesser degrees
of impaired intelligence, a long history of behaviour disorders
resistant to remedial measures."

Backgrounds of Criminal XYYs
P.A. Jacobs et aql. Carstairs Special Hospital

1 120/65 Age 31 Father, builder's labourer.

Mother and father alive and well.
Second in sibship of 5.

12 convictions including 4 theft and 4 sexual
assault
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2 122/65 Father, foundry worker. Died when patient 14.
Mother died when patient 6.
Second in sibship of 8.

Theft. Mental depression.

Backward at school.

No temper control even over trifles.
Truant.

14 convictions - theft and housebreaking.

3 123/65 Father, fitter in merchant navy.
Parents separated when patient over 7.
Father drinks ++ Alccholic.
Eldest in sibship of 5.

Backward at school - difficult to manage.

9 convietions. All for theft. First at age B.
Borstal, Subnormal Hospital, State Hospital.

4 132/65 Age 20 Father, ship's carpenter.
Mother died when patient 16.
Eldest of two sibs.

School record good - top of class in 'B' stream.
5 convictions. First aged 14. 1 assault.

5 134/65 Age 34 Father, welder; aged 40 when propositus borm.
Fifth in sibship of 5.

Evacuated aged 6 - so distressed, returned after
Lf12. :

Slow at school. Truant.
1 charge - Lewd practices - homosexual.

6 141/65 Age 31 Father, Lt. Col. Army, retired. Rose from ranks.
Pogsition very important.
Father had high expectations of his children
especially the eldest.
Mother died when patient aged 20.
No. 1 in sibship of 5.
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AN INVESTIGATION OF A GROUP OF XYY PRISONERS

* A.W. Griffiths, H.M. Prison, Wandsworth, London.
B.W. Richards, St. Lawrence's Hospital, Caterham, Surrey.

+ J. Zaremba, L i 4 IX b
+ T. Abramowicz, " i L 2 _
A. Stewart i A 4 A i

A chromosomal survey of 355 tall male inmates of a large London
prison disclosed 9 individuals of XYY karyotype. When these were compared
with a control group, significant differences emerged in respect of
intelligence levels, previous psychiatric illness, achievement relative to
other members of the family, and the number of previous convictions.
Certain other differences of interest but of lesser magnitude are also
described.

Previous studies

Cytogenetic surveys, summarised on the next page and analysed in Table 1,
suggest that males of XYY chromosome constitution tend to be concentrated
amongst tall detained delinquents especially those with psychiatric
disorder.

The present investigation

A survey of tall prisoners has been carried out at a large London
prison whose population although heterogeneous is largely composed of
recidivists from London and the Home Counties. Certain disruptions of the
available facilities necessitated the division of the surveyed population
into the following sub-groups.

I. Consenting prisoners of height 6' and over, admitted in 1967 during
certain limited periods governed by the availability of labeoratory and
other services.

I11. Consenting randomly selected prisoners of height 5' 11" and over
who were resident in March 1968.

I11I. Consenting prisoners of height 5' 11" and over, admitted from 15th
September 1968 to the 18th October 1969 who were available.

Leucocytes were cultured from venous blood ml.1l0 by the method of
Moorhead et ql., preparations being air-dried and stained by Giemsa. Results
are given in Table II.

Each subject of XYY constitution was matched from the same sub-group
with a control of normal karyotype whose age lay within 12 months and height
within 3". These criteria being satisfied, the chosen control was he who
was admitted to the prison as closely as possible to the subject. Ages
ranged from 23 to 46 years with a mean of 30. The mean height of subjects
was 73.4 in. and contrels 72.3 in.; 6 cut of 9 subjects were taller than
their controls.

Data, which as far as possible were expressed in quantitative terms,
were obtained from each individual by means of a standard questionnaire
devised for the present study. Details were supplemented where possible
from other media which included police records, probation reports, parocle

% The author has been in receipt of a grant from the Home Office Research
Unit.

t+ The author has been in receipt of a grant from the Mental Health Research
Fund.
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dossiers, records of previous sentences, hospital and school reports. The
ultimate sources of these additional media were imperfectly specified but
included information, factual and speculative, cbtained from the prisoner,

his employers, relatives and other persons.

It became apparent at an

early stage that the reports contained many discrepancies, confined not
only to subjective assessments, but including important factual data such

as the number of children or age at first conviction.

Prisconers themselves

are not as a class over-concerned with veracity, and also tend to

compensate in perscnal fantasies at the expense of reality.

Although

every effort was made to substantiate sociological variables, their
statistical reliability is not assessable at this stage.

The following variables were studied in subjects and controls.

Sociological

Humber of brothers and sisters and
their relative incidence.

Birth order.

Education and employment level of

criminal compared to that of brothers.

Family history of crime or serious
alcoholism.

Parents' temperament and harmony.
Childhood happiness.

Childhood friends.

Prisoner's relationship to father,
mother and siblings.

Abscondence and enforced separation
from home in childhood.

Iype of school and educational
gualifications.

Favourite school subject.

Liking for school.

Truancy.

Expulsicn from school.

Liking for games.

Favourite game.

Membership of school team.

Main occupation.

Other occupations.

Number of jobs.

Longest job.

Type of longest job.

Maximum earnings.

Reason for changing jobs.
Favourite jcb.

Drink patternm, amount, locality and
age at onset.

Smoking.

Drugs, type.

Gambling.

Interests.

Amount of time spent out of home.
Usual companion when out of home.

Sociological (cont.)

Main indcor activity.
Importance of cars and driving.
Club membership.

Whether sports spectator.
Ability to mix.

Worries.

Future plans.

Sexual partnership, present and past.
Girl friends before marriage.
Children.

Criminal

Family history of crime.

Reason for offence.

Type of wvictim.

Priscner's attitude to vietim.
Degree of planning.

Degree of compulsiveness.

Age at first conviction.

Number of offences.

Number of times convicted.

Total period spent in prison.
Analysis of offences.

Medical

Height of criminal compared to that
of father and brothers.

Familial diseases.

Family history of psychiatric
disorder and serious alccholism.
Farental ages at prisoner's birth.
Prisoner's medical and surgical

history including accidents.
Prisoner's psychiatric history.
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Subjects and controls received alsc a physical examination, and as
many as possible underwent the following psychological tests:

(a) Wechsler Adult Intelligence Scale,
{(b) Eysenck P.E.N. Questionnaire,
(c) Foulds and Caine Extrapunitive Intrapunitive Scale.

Results: Pair differences were evaluated by the Wilcoxon 2-tailed
Signed Ranks Test. Differences at the .02 level of significance were found
in respect of intelligence levels (Table III); and the extent of previous
psychiatric history was ascertained (Table IV). The latter was estimated
in numerical form by scoring each prisoner as follows:

History of psyuh.l.atmc illness requiring institutional treatment 3
= T o 3 only out-patient treatment 2
" " untreated psychiatric disturbance 1
No history of psychiatric disturbance o

Differences at the .05 level of significance were found in respect of
the number of previous convictions (Table V); and a relative achievement
scale is shown in Table VI, the latter being a simply calibrated numerical
expression of each priscner's scholastic achievement and employment level
relative to his father and brothers. Differences approaching this level
of significance were found in respect of the number of previous accidents,
the sum of previous theft and breaking-in offences; and a sociability
scale (Table VII) was composed of B questionnaire items bearing a
substantial relationship to sociability, each item being scored as 0 in
the direction of solitariness or 1 in the direction of sociability. This
difference may be reflected in the extraversion scores of the P.E.N.
questionnaire (Table VIII).

One subject and three controls had a family history of treated
psychiatric disorder. Three subjects and four controls had near relatives
whe had been convicted of criminal offences. Severe alcoholism occurred
in one or both parents (usually the father) in the case of seven subjects
and two controls.

Four subjects, but none of the controls, attended schools for
difficult or maladjusted children; this factor prevented exact comparison
of educational levels per se. OUne subject and one control obtained the
G.C.E. Four subjects and cne control had a history of truancy; three
subjects .and one controcl had been expelled. All the controls recalled a
liking for school games, these latter were, however, disliked by four of
the subjects.

Any useful comparison of employment between subjects and controls
was frustrated by their large number of jobs, the great variety of their
nature and the considerable degree of discrepancy between the various
records. There remained a strong impression, however, that the subjects'
employment was in general ccnsiderably less skilled than that of the
controls. The magnitude of the recorded discrepancies was also investigated
but no significant differences were found between subjects and controls.

Two subjects and one control could be regarded as heavy drinkers;
three subjects and two controls had taken drugs but none could be described
as addicts. There were no serious gamblers in either group.

Six subjects and three controls had no established sexual partner.
No subject or control professed homosexual tendencies but the latter
appeared in the records of three of the subjects. Four subjects, but no
controls, admitted having few or nc girl-friends before marriage.

On physical examination, two subjects exhibited tremor, three
nystagmoid movements and two stammer; such features were not apparent in
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the controls apart from one case of tremor. Two subjects had pes cavus,
and one slight facial hemiatrophy.

Summary

An attempt was made to evaluate distinguishing features of the XYY
constitution by comparing a group of such prisoners with their controls.
The conclusions so far reached are necessarily somewhat weakened by the
small number of subjects examined, the unassessed reliablility of sociologi-
cal data and the heterogeneity of controls; for these reasons the study
is to be regarded more in the nature of a survey. Nevertheless, the
impression was formed that the XYY constitution in prisoners may be
accompanied by the following tendencies:

l. A past history of mental illness, often severe, and usually
designated psychopathy.

2. Decreased intelligence.

3. Dilution of achievement in comparison with father and brothers.

4. Increased number of convictions but not of total offences.

5. Increased height in comparison with father and brothers.

6. A criminal history of offences against property.

7. Asocial personality.

8. GSevere alcohoclism of ascendants, usually father.

9. Homosexuality, covert rather than overt.

Their degree of interdependence must remain speculative at this
stage, many more cases being desirable for satisfactory factorial analysis.
However, the XYY constitution is considered to have achieved some measure
of definition and it might be profitable to explore its biochemical
aspects in greater detail.
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TABLE II
Incidence of karvotype 47 XYY

Sub-group Specimens successfully cultured Karyotype L7 XYY
I 3y 2
II 31 il
I1I 290 &
TABLE III

Intelligence quotients

Verbal Performance Full Scale
Pair No. XYY  Control XYY Comtrol XYY  Control
1 a1 101 91 102 90 101
7y a7 116 0 108 93 11y
3 9y 102 93 a7 93 99
L a1 96 85 98 a7 97
5 88 107 97 108 9l los
E 102 127 a8 12y 100 127
7 103 100 &9 120 97 109
TABLE IV

Extent of previous psychiatric history

Pair No. XYy Centrol
| 3 1
2 1 0
3 2 o
L 1 1
5 3 2
3] 3 2
7 2 0
B 3 1
g 1 1

_ It will be noted that 4 subjects but no controls had received treatment
in mental hospitals.
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TABLE V

Mean values

EEE'
Number of siblings 2.9
Eirth order 2
Patermal age at priscner's birth (years) 33
Maternal age at priscner's birth (years) 28
Number of jobs 16.1
Longest job (months) 22.1
Maximum weekly earnings (pounds) 33.8
Number of serious accidents 1.3
Number of children 1.4
Age at first conviction (years) 16.7
Number of offences 31
Number of times convicted 13
Total length of previous sentences (months) 56
Number of offences by category:
drink or drugs ‘0.3
fraud 0.3
theft 13.7
taking and driving away 2.8
breaking-in 4.8
violence (property) 0.4
violence (person) 0.3
sexual offences 0.3

Prisoners taller than father: 6 out of

Prisconers taller than brothers: 5 out of 5 subjects; 5 out of B controls.

7 subjects; 4 out of 7 controls.

Controls

3.3
2.6
30.3
25.8
1.4
22.8
37.6
O.4
0.7
16.1
4.5
9.2
B2.3

0.2
14.8
10.6

2.3

3.0

0.2

0.8
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TABLE VI

Achievement relative to father and brothers

Pair LY Control
1 S +1
2 =2 ]
3 =1) 0
5 -3 =
& =il =1
T -2 0
8 =1 -1
9 -1 0
TABLE VII

Sociability score

Pair X0y Control

|

B M = M o F W M
1, [ o T ) S TR - R TR R o S
0 £ o =i n =) &

TABLE VIII
Eysenck P.E.N. questionnaire

Control scores appear in parentheses

Pair Psychoticism Extraversicn Neuroticism
1 8 (2) 7 (13) 8 (6)

2 16 (5) 7 (14) 17 (4)

3 13 (13) E5CLTY 21 (7)

y 5 (16) 13 (14) 8 (16)
5 g9 (3) 8 (16) 12 (15)
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CHROMOSOME STUDIES IN REMAND HOME AND PRISON POPULATIONS
J. Kahn, W.I. Carter*, N. Demnley', and E.T.0. Slater

Introduction

Price and Whatmore (1967a) described behaviour disorders in 9 XYY
males, all of whom were identified at a maximum security hospital. They
found that the mean age at first conviction for the XYY males was 13.1
years, whereas the mean age at first conviction in the control group was
16 years. The difference in the means was significant at the 5% level.
In addition, at least 5 of the 9 XYY males had been in trouble with
education authorities and the police on account of minor offences or
persistent truancy from school. It was for these reasons that we decided
to undertake a cytogenetical investigation of young offenders.

Material and Methods

During weekly visits over a pericd of two years we collected 387
samples from Stamford House Remand Home, 200 samples from the Borstal
Wing of Wormwood Scrubs and 128 samples from women in Holloway Prison.
The latter constituted part of a larger random sample used in a sociological
study in Professor Gibbens' department at the Institute of Psychiatry.
Blood was only taken after permission had been given in writing. No
criteria other than parental consent and availability were used in choosing
boys and it can be assumed that we had a random sample. Boys under care
and protection were excluded from this study.

Date of birth and height were taken at the time of our visit to the
remand home. Owing to administrative difficulties, height was not

obtained consistently either for the borstal boys or for the Holloway
WOmen .

Peripheral blood was processed for chromosomes in the usual way,
based on a method by Moorhead and co-workers (1960). Unless otherwise
mentioned, 10 cells were analysed per individual. Cytogenetic abnormal-
ities and anomalies were defined and recorded in the following manner:

Ty Chromosome abnormalities

(1) Consistent trisomy; presence of an extra chromosome in all the
analysed cells of an individual.

(2) Consistent structural rearrangements cf chromosomes in all the
analysed cells of an individual.

(3) Mosaicism, where more than one cell type was found and where we
had reasen to believe that this was not due to culture artefacts.

I1. Chromosome polymorphism

(4) Individuals with Y chromosomes consistently equal or larger than
F chromosomes, or with Y consistently smaller than G chromosomes
(marker Y chromosomes).

(5) Individuals with an autosome which always deviated slightly in
size or shape from its homologue (marker autosomes).

* QGeneral Practitioner, visiting Medical Officer, Stamford House and
Wormwood Scrubs

Medical Research Council Clinical Genetics Unit, Institute of Child
Health
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(These morphological variations have been described by Court Brown et
al. (1966).%

Results

The distribution of heights of the remand home boys showed signs of a
general shift to the left. Instead of 25% only 16% of the boys were on or

above the 75th percentile of schoocl boys of their ages (Tanner's standard),
and 40.6% were below the 25th percentile.

I. Chromosome abnormalities
a) Stamford House Remand Home (9 boys)

(1) Trisomy: Two boys had an XYY sex-chromosome constitution; as
expected they-were above the 75th percentile for height.
Their parents had normal chromosomes. One boy had an
additicnal metacentric element in all the cells examined.

This chromosome of unknown origin was smaller than the F
chromosomes .

(2) Structural rearrangements: One boy carried a balanced DgDgq
translocation inherited from his mother. In addition he had
a marker G chromosome inherited from his father. One boy had
a possible translocation between the short arms of a G and
a D chromosome resulting in Gp+; Dp-. (The parents were not
investigated in this case; therefore this interpretation must
be viewed with reservation.) PR

One boy had a short G autosome (of the G type).

(3) Mosaicism: Three boys below the 25th percentile had XO/XY
mosaicism. Two of these boys had 4X0 and 26 XY cells; the
third boy had 7 X0 and 23 XY cells.

b) Wormwood Scrubs (2 + 1? boys)
(1) Trisomy: Two boys were XYY Klinefelters.

(2) & (3) Structural rearrangement and mosaicism: One boy was a

possible mosaic for a deleted D chromosome, 3Dg-cells and 32
normal cells.

c) Holloway (2 women)
(1) Trisomy: None.

(2) Structural rearrangement: One woman had a DqGq centric
fusion type of translocation. One woman had a possible
Dp-Gp+ interchange rearrangement similar to that found in a
Stamford House boy. (No information con the parents' chromo-
somes was available.)

(3) Mosaicism: HNone.

II. Chromosome polymorphism
a) Stamford House Remand Home
(4) Y chromosomes: 18 Yg+; 3 Yg-.
(5) Autosomes: 12 Dp+; 4 Eq+; 7 Gpt.

* Doubtful markers were not included in the analysis; in a proportion of
cases our observations were checked independently by Dr. J.L. Hamerton or
a member of his group at the Paediatric Research Unit at CGuy's Hospital.
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b) Wormwood Scrubs
(4) Y chromosames: 5 Yq+; 2 Yg-.

(5) Autosomes: 8 Dp+; 1 Eqt; 3 Gp+.
OUne boy had two distinguishable Dp+ chromosomes.

c) Holloway
(4) None.
(5) Autosomes: 1 Dp+; 1 Egt; 5 Gp+.

Discussion
Our Stamford House sample of 387 boys yielded 2 cases with an XYY
constitution. Only 16% of this population were of a height on or above
the 75th percentile and since we expect to find XYY cases almost exclusively

in this range, our finding becomes still more significant when expressed
as 2 XYY/60 XY (boys x 75th percentile).

Our figure of 2 XYY/385 XY is not significantly different from the
figure given by Court Brown and Smith (1969) who found 1 XYY/B06 XY in
Scottish borstals. The majority of XYY cases repcrted in the literature
were discovered as a result of studying special populations, prisons,
borstals and hospitals. Therefore no true estimate of their frequency in
the genmeral population is available, but Court Brown's estimate (1968b)
of 0.1% XYY in the new-born populaticn can be adopted as a guide line until
further information on adult populations is cbtained.

A frequency of two cases of Klinefelter's syndrome (XXY) in a sample
of 200 borstal boys is statistically significant (0.12% in the general
population, p = 0.0245).

The finding of 4 mosaics (3 Stamford House, 17 Wormwood Scrubs) must
be regarded as an underestimate for two reasons: (1) the limited number
of cells analysed per individual; (2) the fact that blood was the only
tissue examined. HNevertheless we believe that the 3 X0/XY from Stamford
House are of special interest, not the least because of their short
stature. This result also emphasises the importance of studying a cross-
section of a population and not confining oneself to tall boys. The boy
mosaic for a deleted D chromoscome (Wormwood Scrubs) may be of particular
interest because in a sporadic case which we have investigated (on the
request of one of H.M. Prisons) the patient, with a grossly aberrant
behaviour pattern, had a deleted D chromosome in all his cells.

The number of autosomal rearrangements was in agreement with the
findings of Court Brown and co-workers (1966). However, in future work
special attention should be given to finding ways and means for objectively
identifying minor translocations of the Dp-, Gp+ and similar types. Such
translocations may play a role in the aetiology of some marker chromosomes.
This alsec underlines the desirability of family studies wherever possible
in an attempt to diagnose the origin of these anomalies. It is conceiv-
able that a DDp-, GGp+ in a parent could result in DDp-, GG and DD, GGp+
in his or her offspring.

The importance of these studies is further stressed by the finding of
a significant excess of Dpt in male offenders as against a significant
excess of Gp+ amongst female offenders. Of the 12 Stamford House boys
with Dp+ marker chromosomes, 9 were of a height below the 25th percentile.
This distribution is just significant with p < 0.05.

There was a marked excess of long Y chromosomes in the Stamford
House sample (0.05 > p > 0.025), but only a small excess in the Wormwood
Scrubs sample. The difference between these two samples is far from
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significant (0.30 > p > 0.20). As there is no reason to think that the two
groups of boys should differ from one another in respect of their Y
chromosomes, the two samples may be combined. The frequency of long Y's

in the combined group of 587, namely 3.9%, is more than twice as great as

in Court Brown's controls (1.8%), and the difference is significant (0.05 »
p > 0.04).

Neither group showed an excess of short Y chromoscmes. There was no
correlation between the long Y chromosomes and height in the Stamford
House sample; this suggests that if the increase in size was due to
duplication of the chromosome's own genetic material, it did not involve
the segment which carries genes for height.

In this study the difference between male and female offenders with
regard to marker chromosomes was significant.

In conclusion, we think that future chromosome studies should not
focus solely on anomalies of the sex chromosomes; and furthermore we think
that selection for height is not desirable in such studies.
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THE FAMILY AND BEHAVIOURAL HISTORY OF PATIENTS WITH CHROMOSOME
ABNORMALITY IN THE SPECIAL HOSPITALS OF RAMPTON AND MOSS SIDE

M.D. Casey

Introduction

The subject of this paper is a review of various factors in the
family history of patients from the special hospitals of Rampton and
Moss Side. A number of comparisons have been made between the families
of patients with chromosome abnormality and control groups in a search
for any significant differences between the two, and for differences
between these families and the general population.

My background to this work is a general medical one with some
specialised knowledge of genetics. In the paper which follows therefore,
I have not attempted to make any psychiatric interpretation of the various
factors concerned, but merely confined myself to a comparison and to the
genetic aspects.

Study populations

The patients concerned are (a) 33 with an XYY chromosome constitution
(22 at Rampton and 11 at Moss Side), (b) 21 XXY (16 at Rampton and 5 at
Moss Side), (c) 9 XXYY (5 at Rampton and 4 at Moss Side), and (4) 150
randomly selected controls (50 at Rampton and 100 at Moss Side). The
controls were randomly selected and not matched for age, I.Q., date of
admission, diagnosis or other factor.

Source of information

Information about the families was obtained from hospital case notes,
letters to schools, to medical officers of health and from home visits. 1In
some cases it is necessarily incomplete or unreliable, due to retrospective
collection; but an attempt has been made to assess this for various
parameters. Any errcors for ascertainment should be the same for each group
of patients once any cbvious sources of bias have been excluded. For
example, family background is obviocusly more difficult to obtain in the
case of older patients, or patients with unco-operative families, and if
one group contained an undue proportion of these then this would bias the
results; this, however, was not found in our data.

Factors studied

The family background of the patients was investigated under the
following main headings:

1. General family background: illegitimacy, parental age, birth order,
family size.

2. Social background: occupation and social class of father and of
patient.

3. Factors which might distort, disrupt, or cause discontinuity in
the upbringing of the patient to indicate a disturbed family
background.

(a) Death of parent/sib.

(b) FPhysical illness of parent/sib.
(¢) Mental illness of parent/sib.
(d) Subnormality of parent/sib.

(e) Desertion or divorce of parents.

4. Other factors in the early history which might lead to faulty
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development: criminality in the rest of the family; serious
illness of patient.

Source and Purpose of Factors

Some of these factors are specifically of genetic interest as
indicating the incidence of some condition in first-degree relatives
(parent/sib.), or the origin of the aneuploid state (parental age effect).
Others are of more psychiatric interest and are taken from the work of
Dr John Bowlby in his monograph to the World Health Organisation on
maternal deprivation as a cause of disturbed and retarded behaviour.! As
I have previously said I am not making any statement about the precise
effect of any of these factors, the results of many of which are
controversial, but am confining myself to a comparison between patients
with chromosome abnormality, contreols and the general population.

Illegitimacy

The first factor to be investigated was illegitimacy. The figures
are shown in Table I. The illegitimacy rate in the general population was
about 5% over the period during which these patients were born.2 The figure
for the special hospital control groups was 15%, significantly higher at
the 1% level. This is to be expected since illegitimate children whose
parents are of subcultural mental level are preferentially selected for
institutional care.?

The illegitimacy rate for XYY patients is also 15% which is again
significantly higher than that in the general population (P - 0.01).
In contrast there were no illegitimates among the patients with an extra
X chromosome, XXY or XXYY. This is not significantly different from the
figure expected in the general populaticn, but is significantly less at
the 5% level than the percentage observed in the special hospitals. It
is possible that this cbservation is related to the increased parental
age of people with this karyotype (Penrocse, 1964). The illegitimacy rate
falls off sharply after the age of 21 and continues to drop with advancing
maternal age;" since the mean maternal age of XXY patients is over 30 this
is one explanation for the findings.

Parental age

The effecta of parental age were next locked for. There were no
significant differences in mean parental age between XYY, Special Hospital
controls and the general population (Table II). Patients with an XXY
chromosome constitution had a significant increase in both matermal and
paternal age as would be expected from what is known of their karyctype.

Birth rank and family size

Finally in this section effects of birth rank and family size were
investigated. There were no significant differences in birth order
(Table III) between patients with chromosome abnormality, controls and the
general population except in the case of patients with the XXY karyotype.
These, as expected, were born significantly later in their sibships than
either the remainder of the special hospital patients or the average for

1 Bowlby, J. Maternal care and mental health, 2nd ed., 1952. Geneva: World
Health Organization, monog. series, no.Z2.

2 Registrar General's statistical review of England and Wales for the year
1965, Part II, Tables, population, p.136. London: H.M.5.0.

3 penrose, L.S. The biology of mental defect, p.63. London: Sidgwick &
Jackson, 3rd ed., 1963.

“ Reg.-General's statistical review...l965, Part II, p.136.
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the general population.

It can be seen from Table III that XXY, XYY and control patients come
from families of above average size. ©Size of sibship is known to be
inversely correlated with intelligence and this cbservation suggests that
the aneuploid patients in the special hospitals are born into families
somewhat less intelligent than the average. The means cannot be directly
compared with the mean for the general population of 2.2 as the special
hospital families are selected by the presence of at least one child.-®

Social Class and Socio-Economic Group

Further data to support this cbservation are found when social class
and socio-economic group are investigated. It was possible to classify
occupation of the father at birth of the patient on the basis of social
class and sccio-economic group in the Registrar-General's returns of 1861;
these are shown in Table IV.

The observed numbers of fathers in the five different categories cf
social class based on general standing in the community differ significantly
from expectation except in the case of XXY and XXYY patients. Expected
numbers are based on the figures from the whole community in the 19E1
census.® The deviation from expectation is due to the cver-representaticn
of fathers in social classes IV and V (partly skilled and unskilled) and
their under-representation in categories I, II and III (professional,
intermediate and skilled).

The socic-eccnomic groups contain people whose social, cultural and
recreational standards are the same. Again, observed numbers deviate
significantly from expectation except in the case of XY and XXYY patients.
This seems to be due largely to the excess of semi-skilled and unskilled
manual workers and, in the case of controls, of agricultural workers.

The relevant proportion in these different occupations are not thought to
have changed significantly since the 1939 census.

Factors leading to disturbed family background

Some others factors in the family background, more specifically
related to the upbringing of the patient, were next considered. They were
separated first into those factors which affected either or both parents
and thus might lead to parental deprivation or some form of distortion or
discontinuity in the upbringing, and second into those that were present
in siblings as well. The presence of mental illness, subnormality or
criminality in a sibling even if the parents were both apparently normal
might 'suggest some familial predisposition.

Table V shows the results of the investigation with respect to three
specific factors, (2) loss or absence of parent for six months or more
before the age of six years, (b) convictions in parents or siblings and
(c) mental illness or mental subnormality in parents or siblings. It is
in this part of the investigation that problems of ascertainment become
prominent; in many cases it is not possible to cbtain full information
about the family. The degree of ascertainment may be estimated by comparing
the proportion in each category found by reference to hospital case notes
with the proportion found by personal interview with the patient's family
or from some other scurce. It was possible te do this in the case of the
Rampton patients, almost all these families being interviewed; information
about the Moss Side controls was obtained entirely from hospital case
notes.

> Penrcse, L.S. The biology of mental defect, p.58.
® Census 1961, England & Wales. Oceupation tables, pp.195-9. London:
H.M.5.0.
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This table requires a little more explanation than the others.
Parental absence for six months or more for any cause before six years
refers to a true leoss of the putative parent. In almost every case in
which this happened in the scored categories this seems to have led to
the breaking-up of the home, or to have been a sequel to a disturbed home
environment. It probably under-represents the true figure. Three
illegitimates are not scored because they were brought up by foster
parents from birth. In a number of unscored cases information was
unocbtainable. The columns in which total figures are given are not
mutually exclusive - in a number of cases with parental absence, for
example, there may have been convicted members of the family as well and
in such a case the family is scored as one.

(a) Parental absence

The most unexpected result of this part of the investigation as seen
in Table V is the relative lack of difference between the various
categories of patient. In the case of parental absence approximately one
third of controls, cne third of patients with an XYY karyotype and one
third of those with an XXY karyotype had lost either father or mother
before the age of six years. There was no significant difference in this
figure depending on whether case notes or interview was the source of the
information. It almost certainly under-represents the true figure,
however, for in a number of cases no information could be obtained about
the patient's early life. When cause of parental absence is broken down
into the three categories, death, illegitimacy or desertion, again
approximately the same proportions are seen.

(b) Convictions

The propertion of patiemts with convicticns in other members of the
family was also similar in the various groups. This scoring was made on
the basis of presence or absence of a conviction and not on the number of
convictions per sibling, which might not be. available. The relative
proportion is similar in the three groups in Rampton and Moss Side, but
the absoclute proportion is considerably less in Moss Side than in
Rampton, approximately 10% and 30% respectively. This difference is
considered to be due to ascertaimment. By reference to Rampton Hospital
case notes, only three of the 22 patients with an XYY karyotype were
recorded as having a criminal history in siblings or parents; after
interview, the proporticn went up to 8/22.

This finding in both hospitals of a similar proportion of families
with convictions in both XYY patieénts and controls is in contrast to that
of the Edinburgh group at Carstairs (Price & Whatmore, 1967a).

(c) Mental illness or subnormality

The final comparison in this section, proportion of families with a
mentally ill or mentally subnormal parent or sibling, shows a similar
high proportion in all groups. Again, however, the proportion is less in
Moss Side than in Rampton; again perhaps because of ascertainment.
Mental illness was defined as attendance at a mental hospital or in-
patient residence for a period. Mental subnormality was similarly defined
as attendance at an E.S5.N. school or occupation centre, or registration as
a mental defective. In this section no scoring was made on the basis of
personal impressions by an interviewer, such as "parents of low intellect"
or "of disturbed personality". Such judgments although probably valid
could not be considered comparable unless all made by the same cbserver,
and by an cbserver who did not know the karyotype of the patient.

In these latter twe categeries, criminality and mental illness or
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subnormality, a sibling is more commonly affected than a parent. The
presence of these categories in siblings does suggest some familial
predispesition other than chromcsome abnormality.

Comparison of offences of patients with those of their families

Those patients in Rampton with a family history of convictions were
locked at in a little more detail to ascertain if the extra chromosome
made any striking difference in behavicur. Table VI shows some of these
cbservations. These patients tended to fall into the same diagnostic
classes with respect to Mental Health Act classification as the remainder
of their respective groups. There was no undue proportion of severely
subnormal, or patients with psychopathic disorder in this group. They
tended to commit the same type of offence as the family, sometimes being
charged jointly with a sibling. However, there was an increased
proportion of sexual offences in patients compared with their family: of
the XYY patients 3/8 were convicted of sexual offences compared with 1/8
of their families; of the X{Y's 7/10 as compared with 1/10, and of
controls 6/15 as compared with 3/15.

Discussion

The results of family studies in the two Special Hospitals seem to
show a consistent pattern. Over half the families in the three groups,
XYY, XXY, and controls, have a familial incidence of either disturbed
behaviour, mental disorder or parental loss. The surprising feature of
these results is the similar incidence of these factors in patients with
chromosome abnormality and controls. If it is an extra chromosome which
predisposes to disturbed behaviour, it would be expected that these patients
would have a relatively smaller incidence of these factors in the family.
It was possible to show in 20 families that the chromosome abnormality has
arisen de nove as a mutation and is not familial; this is to be expected
from what is known of these aneuploid states. Patients with an XXYY
karyotype had a lower familial incidence of convictions, mental disorder,
or parental absence, but the difference was not significant.

The results of studies on illegitimacy, family size and occupational
status of patients suggest that patients of the Special Hospitals tend to
come from the lower social groups and from families with a more disturbed
background. Patients with chromosome abnormality seem to fall into the
same pattern, suggesting that it is only a proportion of these patients
who are seen in the Special Heospitals, a large number remaining in the rest
of the population. This is certainly the case for the XXY karyotype, in
which it is known from newborn and adult surveys that the number in the
general population is very large (Maclean et al., 1964). Some recent
newborn chromosome-surveys suggest that the XYY state may be similarly
common and if this proves to be the case then this would account for our
findings (Sergovich et al., 1969; Court Brown, 1968b). These results
contrast with the findings at Carstairs where patients with an XYY
karyotype tended to come from families with less convietions than controls
(Price & Whatmore, 1967a).

A number of explanations for these differences are possible, all
rather speculative. Ascertainment may have been incomplete at Carstairs,
though this seems unlikely as an explanation for the differences, as
controls would be expected to be as incompletely ascertained as XYY.
Secondly, the number of controls and XYY patients is rather small; the
probability that two groups with an incidence of some factor of 1/9 and
7/18 come from the same population is 15% when the family is considered as
a unit. Thirdly, there may be a factor of selection to the different
hospitals; there are less Special Hospital beds per head of population
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in England and Wales than in Scotland. It is possible that Rampton and
Moss Side have a more disturbed type of patient coming from a more
disturbed background; however, this difference should be apparent in the
controls. Further studies on XYY families in subnormality hospitals of
England and Wales not needing special security should clarify this.

The results of this work serve tc show that the presence of an extra
chromosome per &e plays only a small part in predisposing to delinquency.
Confirmation of this cbservation will require a grea: deal of prospective
work from chromosome surveys of the newborn, but until this has been
done it would seem premature to allow the presence of extra X or Y
chromosomes to be used in legal proceedings.
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TABLE I

Illegitimacy

About 43% in the general population from 1920 to 1940,
about 53% since 1947,

Rampton Proportion Illegitimate
Controls 7/50
XYY y/22
XY 0/16
XAYY 0/5
XY/ XY 0/2
Moss Side

Controls 15/100
XYY 1/11
XXY 0/5
XYY 0/y
XXY /Xy 1/1
Total

Controls 22/150
XYY 5/33
XY 0/21
=YY 0/9
Y/ xy 1/3
Carstairs

XYY 0/s

Controls 0/18



General Population

Rampton

XYY
XY
XEYY

Controls

Moss Side

Y
ey
KXY

Totals

XYY
XY
XXYY

Controls

Carstairs
XYy
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TABLE II

Parental Age

20
15

o

26
20

Maternal Age N

28,47 (1939)

26.6 13
33.60 16
4.2 5
28.32

26.2 5
29.5 5
26.1 3
26.6 2u
32.6 il
20.6 B

28.1 9

Patermal Age

31.39 (1939)

29.4
36. 70
35.60C

31.76

3.2
33.5
26.2

30.9



General Population

Rampton
XYY

XXY
XYY

Controls

Moss Side

Y
xxyY
XYY

Controls

Totals

XiY
KXY
XYY

Controls
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TABLE III
Birth Rank and Family Size

Birth Rank

2.42

= B
s @
=] o ]

H oW
~1 =

N

21
15

32

oo

29
20

Family Size
2.2

4.7

Lnowtnown
L= R

21
15

32

oo

28
20
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PATIENTS WITH CHROMOSOME ABNORMALITIES IN
RAMPTON HOSPITAL: A REPORT

D.R.K. Street and R.A. Watson
Source of the Data

Rampton Hospital is one of the three Special Hospitals specifically
designated as such under the provision of 1959 Mental Health Act for the
care of patients of dangercus, viclent or criminal propensities. The male
side of the hospital is divided into two areas: the more secure area
consists of 8 wards in the main building based on the old block system,
and a less secure area of 10 villas for patients who are considered to
have become more stable and less of a security risk. About 100 of the
patients work during the day outside the security area but still within
hospital grounds. As a patient becomes more stable, he progresses from
one area to the other and sc this provides some indication of behavioural
change.

During the pericd 1967/68, a chromosome survey of all male pati&nFs
in the hospital was carried out by the Department of Genetics at Sheffield
University. The type and frequency of abnormality found is shown in
Table 1.

TABLE 1
Incidence of chromosome abnormalities
Rampton General population
XY 22 (3.38%) 0.14%
XXY 16 (2.u4%) 0.2%
XXYY 5 (0.007%) =
XXY /XY 2 (0.003%) -

The findings reported here are based on three different studies
carried out at three different periods of time and therefore involve three
different groups of subjects.

In 1967, Little investigated some of the psychological characteristics
of patients with an XYY chromosome structure. (At that time there were 17
such patients in the hospital.) He compared their performance on varicus
tests (questionnaires) with those' of a random sample of the Ramptom popul-
ation. A second control group was matched on age and length of stay at
Rampton, and WAIS Verbal I.Q. was also used.

In 1968, McKerracher studied the behavioural characteristics of the
XY group of patients (16 present in the hospital at that time). He
compared the social backgrounds, I.Q.s and galvanic skin responses of this
group with that of a random sample of 96 male patients and a second control

group of 14 patients matched on age and intelligence (McKerracher & Street,
1968).

Recently, a retrospective study was made of the offence patterms and
hospital behaviour of all those patients with chromosomal abnormalities
(45 patients). Similar information was cbtained for a random sample of
the hospital population. A detailed physical examination was also carried

out on patients of the index group who were still in the hospital (26
patients).
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Results

Preadmission data

There is considerable variation in the consistency of the information
available in the Hospital Case Notes. Data most consistently and reliably
available relate to past court experiences. It should be mentioned that,
by the time the patients arrive at Rampton, most of them have had a very
varied career which includes offences against both prorerty and the persen.
Table 2 attempts to summarise some features of their behaviour.

TABLE 2
Preadmission data
XYY (N=22) Controls (N=50) XXY (N=16)
Mean age of first conviction 15.8 16.2 55T

Types of offences committed:

Against the person (sexual) 13 (59%) 17 (34%) 9 (56%)
Against the person (non-sexual) 12 (55%) 29 (58%) 8 (50%)
Against property (with violence) 3 (14%) g8 (16%) 4 (25%)
Against property (minus violence) 15 (68%) 30 (60%) 10 (63%)

Behaviour immediately prior to admission:

Aggression to person (non-sex) 7 (32%)% 29 (58%) B (37%)*
Indecent assault on male 3 (14%) 1 (2%) 2 (13%)
Indecent assault on female 6 (27%) 9 (18%) 3 (18%)
Froperty offence 1 (4%) 3 (6%) 1 (6%)
Absconding from hospital 0 (0%) 2 (4%) 2 (13%)
Others 5 (27%) 6 (12%) 2 (13%)

ale
11

significant at < .05

It is apparent that on the majority of factors the three groups are
very similar. When all past offences are considered, then there are no
significant differences between the groups in respect of broad categories of
offences. However, if only the events immediately prior to admission to
hospital are considered (including pieces of behaviour not resulting in
prosecution), then the XYY patients show significantly fewer aggressive acts
against the person (p<.02). The XXY group alsc shows significantly fewer
aggressive acts against the person.

McKerracher also noted that the XXY group had committed fewer heterosex-
ual offences than his controls, which confirmed a similar finding by other
workers (Casey et al., 1968), had used violence to a less extent in the
perpetration of other crimes, and more commonly had a history of absconding
from other institutions before coming tc RKampteon.

Admission data

Information relating to age on admission, source and Mental Health Act
classification is shown in Table 3.
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TABLE 3
Admission data
XYY (N=22) Controls (N=50) wHY (H=1B)

Admission source:

hospital 10 (45%) 27 (5u%) 7 (41%)
courts 12 (55%) 19 (38%) 9 (59%)
priscon 0 4 (8%) 0

Mean age on admission: 23.1 years 25.6 years 29.3 years

Classification:

Psychopathic disorder 12 (55%)%*# 171 (25%) 4 (25%)
Subnormality 6 (27%) 260 (38%) 10 (62%)
Severe subnormality 4 (18%) 192 (28%) 2 (13%)
Other 0 63 (9%) 0

#% gignificant at < .01

The XYY group are younger than the control group on admission; the
XXY group rather older. Slightly more of those with chromosomal abnormal-
ities had come directly from the court whereas the control groups tended
more often to come from another institution (hospital or prison).
Psychopathic disorder was most frequently listed as primary diagneosis for
the XYY group (significantly more so than in the other two groups, p<.0l).
In both the XYY and XXY groups, there are fewer patients recorded as
being severely subnormal although the difference is not significant.

Physical examination

The study by Little confirmed previous findings for a tendency in
patients with an XYY structure to be of increased stature.

TAELE 4
Physical examination (a)
XYY Contrcls XXY
Height (mean): 71.35" 67.37" 68.25"
Body build: Mesomorphic  Endomeorphic N.K.
Tattoos: 13.6% 15.4% 18.7%

The XYY group was found to be significantly taller than the control group
at the 1% level of confidence. Although the XYY group was not uniformly

tall, 9 out of 17 were over 6ft in height (53%) as compared with 2 of the
17 controls (12%).

Little also used the Rees-Eysenck Body Index. Two measurements are
used in the ceonstructicon of this index, stature and transverse chest
diameter. The ratioc stature/transverse-chest-diameter provides an index
of the body build which is free from the influence of general body size.
On this measure the XYY patients were mesomorphic (suggesting that as well
as being tall, their overall build is proportionate to this). The matched
control group came out as endomorphic.

The recent physical examinations of the 26 patients currently in
Rampton who have chromoscomal abnormalities revealed that the arm span was
greater than the height in 10 of the 13 XYY patients, in 6 of the 9 XNY



B4

group and Ir nome of the 4 XXYY group. Thus, the span/height difference
does not differ significantly from normal as the span is greater than the
height in the normal male and in patients with Klinefelter's syndrome
(Stewart et gl., 1959).

_ Frontal baldness, talipes, goitre and the special syndromes (all of
wnich features are reported in the literature as being found in association
with chromesomal abnormalities) were not present in any of the 26 patients,
although 1 patient, an XYY, had had an angioma of the left temporal lcbe
removed at the age of 10 years. HNone of the patients were considered to

TABLE 5

Physical examination (&)
XYY (N=13) XXY (N=9) XXYY (N=4)

Sexual
Hypogonadism 1 g 4
Small penis - & 1
Scanty or absent - L -
body hair
Scanty or absent 0 1 y
facial hair
Neurclogical
Epilepsy 2 i -
Intention tremor 2 1 3
Other neurclogical 5 Y 1
abnermality

have congenital hypotonia; delayed ossecus development was thought to be
too difficult to assess reliably. Only 1 patient had a cataract which had
developed later in life. There were no congenital opacities (a condition
found fairly frequently in patients with chromosomal abnormality). Some
degree of high arched palate was found in many of the patients but this is
a common finding in patients of any comparable subnormality group.

Urinary testosterone excretion rates were measured in 15 patients
detained at Rampton. Of these, 9 had an XYY chromosome complement and the
remaining 6 had a normal male sex chromosome pattern. Almost all these
patients had higher excretory rates of testosterone compared to normal
healthy men (Rudd et ail., 1968) but this is almost certainly an effect of
institutionalisation.

XXY patients

£11 members of this group had a marked degree of hypogonadism, the
size of the penis was small in 6 of the 9 patients and 1 had an absent
right testicle. Abnormality in the quantity of body hair found in these
subjects was hard to assess as there is great variation in normals; however,
it was noted as absent in 1, scanty in 3 and excessive in 1. Facial hair
was pnormal in B and poor in 1. Pubic hair was normal in distribution in
all but one case. Four of these patients were epileptics (25%) as compared
with a figure of 20.4% for epilepsy in the total male population. Other
neurclogical abnormalities found were hypotonia of the upper limbs with an
unsteadiness of gait in 1 patient, weakness in 1 limb in 2 patients and
bilateral ptosis in 1 patient. There was one case with dysdiadochokinesis,
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who alsc presented asymmetry of the face.

XYY patients

Apart from the tendency to increased stature (Court Brown, 1968) ,
there was no special characteristic of the XYY group. One showed marked
asymmetry of the face and another unilateral gynaecomastiaj; but no
definite asymmetry could be found in any cther parts of the body amongst
this group. The gquantity of body hair found was normal as also was facial
hair; pubic hair distribution was normal. One patient, however, showed
hypogonadism and a further 2 a degree of softness of the testes. In all
members of this group, the size of the penis was normal.

Two of the 13 patients had epilepsy (15.3%). Intention tremer
{menticned by Daly, 1969b, as being commonly found in patients with an
XYY constitution) was only found in 2 patients. Several, however, showed
unco-ordination in the lower limbs in the heel-knee test; 2 had brisk
jaw jerks, 1 showed dysdiadochokinesis in one arm, 1 had hypotonia in the
upper limbs and 1 had some unsteadiness and weakness of both legs which
may have been acecentuated by head injury. In all, 5 of the XYY patients
showed some neurclogical abnormality.

Psychological examination

The results of psychological investigations are summarised in Table E.
The XYY patients terided to be slightly more intelligent than the controls,
the Klinefelter's less intelligent; but the difference i= small and not
statistically significant. In Little's study, out of 46 psychological
variables in the test administered, only 2 showed any significant
difference between the means of the XYY group and the matched controls.
These were:-

Factor O of the I.P.A.T. 16 personality factor inventory. The
controls scored themselves as more worrying and anxious, easily upset,
hypochondriacal, lonely and brooding.

Endurance (on the Edwards Personal Preference Schedule). The
controls tended to score themselves as having less persistence at
jobs of work or problems and as being more easily distracted than
the XYY group.

There were no differences in neuroticism, extraversion and lying in a
test situation as measured by the Eysenck Personality Inventory. Little
concluded that from the results of these studies, there seemed to be few
real differences between XYY and non-XYY patients at Rampton. He
considered that the measures used might have revealed characteristics
common to the "Rampton patients" rather than to any specific group. This

TABLE 6
Psychological characteristics

XYY Controls XY

I.Q. (mean) 81.6 74,9 2.7

I.P.A.T. Factor O low high* N.K.

E.P.P.S5. "Endurance" high low® N.K.

G.5.R. N.K. lower
conditioning#

* gsignificant at < .05



EB

was thought not altcgether suwrprising since there are various social
pressures in an instituticn like Rampton to which all the patients are
subjected which will affect responses on personality measures.

McKerracher (196E8) compared a group of XXY patients with a similar
number of matched controls and found a lower level of G.S.R. reactivity
during a classical conditioning procedure in the XXY group. He also found
a WAIS performance bias more often in this group.

Behaviour in Rampton

The behaviour of both the XYY and XXY patients tended to be better
than that of the controls whilst in hospital.

TABLE 7
Behaviour in Rampton
XYY (N=22) Controls (N=50) XXY (N=16)
Aggressive behaviour
against property 3 (11%) 7 (14%) 3 (17%)
against staff 2 (9%) 13 (26%) 2 (11%)
against patients 8 (37%) 28 (56%) 5 (28%)
Good relationships with 20 (90%)#* 27 (5u4%) 13 (B1l%)
staff
Homosexual liaisons with 2 (9%)# 19 (38%) 0 (0)
other patients
Medication (psychotropic) 3 (15%) 16 (32%) b (22%)

*#% gsignificant at < .01

There is a significant difference in the type of relationship reported
by the staff as far as the patients with chromosomal abnormality are
concerned, in both instances being more favourable. These patients were
alsc less likely to form homosexual relationships with other patients.

This trend towards better behaviour is, perhaps, also indicated by the fact
that there was less need for psychotropic drugs to be given to these
patients. However, it must be remembered that some of the controls (and
none of the other 2 groups) were classified as suffering from a mental
illness.

‘Again, this trend for the XXY's and XYY's to get on better in hospital
is shown by the relative length of time which they spend in hospital as a
whole, as well as by the length of time spent in the more secure part of it.

TAELE 8

Length of stay and re-admission rate
XYY (N=22) Controls (H=50) XY (N=16)

Length of stay in Rampton 6.7 years B.2 years 6.9 years
Length of stay in blocks 4.8 years 6.0 years 4.3 years
Re-admission rate 4 (18%) 10 (20%) 4 (22%)

Hospital instability, as indicated by failure in the Villa Wards and
return to the Block Wards, occurred in 7% of XY¥Y¥'s, 14% of the controls and
11% of the XAY's. The difference is not statistically significant but is
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in the same direction as the other findings. There was no significant
difference in re-admission rates.

Discussion

The number of patients with chromosomal abnormality is very small when
they are broken down into their respective groups, and it is not surprising
that one can indicate only trends in behaviour patterns. Among the
findings shown in this paper, it is of interest that significantly more of
the XYY patients were classified as suffering from psychopathic disorder.
(It should be stressed that the classification 'Psychopathic Disorder!'
is used here in its legal sense.) This may, in part, be a reflection of
the fact that more of those with chromosome abnormalities are coming from
the courts. The fact that the XYY patients tend to be of slightly higher
I.Q0. may also contribute to this difference.

There does seem to be a high incidence of neurclogical disorder in
these patients and it is hoped at a later date to make some further
assessment of this within other groups in hospital.

Although few differences in personality factors distinguish those with
chromosomal abnormality from the rest of the Rampton population, there
does seem to be some real difference in behaviour that these patients show
at Ramptoen. On the basis of the present information, it is not possible to
assess exactly what characteristics determine this while yet failing to
assist them in a better adjustment to the outside world than the controls.
The follow-up information, however, is at present still very sparse and
it may be that some other factors may be discovered later.
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E«E«G, FINDINGS IN MALE PATIENTS WITH SEX CHROMOSOME
ABNORMALITIES IN A SECURITY PRISON

Elman W. Poole
Introduction

H.M. Prison Grendon is a special security prison for the psychiatric
investigation and treatment of offenders. Its Neurophysiological
Department has been able to carry out routine E.E.G. tests on almost all
receptions since 1965; the aim has been to provide not only the usual
diagnostic faecilities but also to cbtain neurophysioclogical data to be
used aleng with other findings (e.g. clinical, psychological, criminal)
in the hope of categorizing different classes of disorder. Though E.E.G.
work has been limited by staff and equipment problems, it has included
quantifying and research procedures; and the department has had the
advantage of being develcped in conjunction with Oxford General Hospital
Services which have provided comparative figures (as well as special
training and assistance). Most of the accumulated results still await
definitive analysis, and this paper concerns those aspects relevant to
genetic abnormalities which have been studied by the Oxford M.R.C.
Population Genetics Research Unit in their two surveys. The first, which
was carried out in 1967-8 on 204 subjects by Dr. Bartlett, has already
been published (Bartlett et gl., 1968). This work was resumed again in
February 1969, and this second survey ccontinues (over 132 inmates
examined) .

Material and Methods
Grendon Population

Grendeon admits approximately 250 patients per year and averages about
180-200 inmates (all male) who are usually referred for psychiatric
investigation and/or treatment, but are not "certifiable", or suffering
from appreciable intellectual impairment or permanent organic cerebral
changes. In the majority of cases the diagnosis is psychopathic, and the
distribution of personality traits has been found to be approximately u5%
for antisocial, immature and inadequate traits, and 25% for sexual
deviancy. Principal psychiatric traits or symptoms have been assessed as
psychopathic (80%), neurotic (60%), anxiety and depression (40-50%).

The ages range from 16-65 yéarﬁ, with a mean of 26.9 years and s.d.
of 8.7 (one sample of 340). For E.E.G. purposes it has been found
convenient to have 3 age groupings.

a) Young 16-20 yrs (25% approximately);
b) Middle 21-31 yrs (50% approximately);
c) 0l1d 32- yrs (25% approximately).

Criminal records for the present offence leading to admission to
Grendon show 70% crimes against property, and 30% crimes against the
person (sex in half). Arson is the current offence in 5-6%. The average
number of previous convictions is about 8.

The intelligence level of inmates is seldom low and the Ravens
progressive matrices average score has been found to be approximately
41.7 (7.8 s.d.). Details of psychometric tests carried out routinely are
not included here.

The characteristics of the population are important because, with
this continuing genetic survey, it has not been considered worthwhile to
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provide precisely matched comparative data until the survey has been closed,
and thus the general Grendon population characteristics have been used for
comparison.

E.E.G. 5mdies

With stick-on Ag-AgCl electrodes (10/20 system), l6-channel waking
records with overbreathing and photic stimulation have been carried out
routinely on an Offner TC machine and have included frequency analysis by
means of a 2-channel B.N.I, waveform analyser. In a limited number, sleep
reccrds (natural or seconal-induced) have also been cobtained. In one
series of successive receptions ("R" set; n=340) an analysis of frequency
content of limb tremor was also included as described previously (Poole et
al., 1966). In a further series ("B" set; n=330) this was omitted.
Records have been assessed independently of other relevant variables (e.g.
genetic in this instance) and kept in a form readily permitting independent
reappraisal. In addition toc arbitrary overall grading of abnormality
(0 normal; + normal-slight; ++ slight; +++ slight-mecderate; ++++ moderate;
+++++ moderate-severe), the frequency content of the record has been
assessed from the analyser abundance write-outs for four 1l0-second epochs
and several features extracted, as described previously (Poole et al.,
1966; Pcole & Taylor, 1970), e.g.

1. Mean (centre of gravity) frequency in 3-16 cps range
2. Dominant frequency in 6-12 cps range (or 8-13 cps)
3. Dominant frequency in 3-7 cps range

4. Minimum frequency in 2-7 cps range

In the "R" set this has been for P30, derivation with eyes closed (arm
elevated, and arm resting) and associated with tremor analysis. In the
second "B" set this has been for C3P3, in the resting eyes-closed state.
Other derivations (e.g. temporal) are available for measuring.

Genetically abnormal cases had all been examined routinely and
assessed before the abnormality was detected; but they were then usually
re-examined (including sleep records) to check the consistency of findings
and to obtain data precisely comparable with the "R" set. On the 12
genetically abnormal cases, 21 records were taken including 9 sleep
studies (9 patients).

Comparative/Control Groups

Precise matching of genetically abnormal cases with those from prison
and other sources has not been attempted since the survey is continuing.

1. Records from a small group of 12 genetically normal inmates, matched for
age and usually over 180 cms tall were mixed with those from the 12
genetically abnormal subjects and reported on 'blind' by a skilled
cbserver. The groups were then reviewed with the auther in relation to
his previous routine reports, with good agreement. These "matched"
controls would be extended when the survey closed.

2. Results from a control group of 38 inmates used in the previous study
(Bartlett et al., 1968) were mo longer precisely comparable but have
been noted.

3. Results from the main Grendon "R" group (340 inmates) have been
indicated where relevant, since these represent the general Grendon
population against which the results are judged, though not age-matched.

4. Results from general hospital patients (n=378) and normal subjects
(n=109) at the Churchill Hospital, Oxford, have alsc been noted, but age
and sex differences prevent fine distinctions from being drawn; and even
though the examination techniques were identical, instrumental
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differences cannot be excluded. The age sub-groupings were not the same
as for Grenden inmates.

Drug therapy and night sedatives are important since these may
influence E.E.G. findings and frequency content; and it is difficult to
allow for this, especially in retrospective studies. Grendon patients "on
drugs" i.e. receiving such medication within 1 week of an E.E.G. have
ﬁlightly lower dominant and mean frequency E.E.G. values than other
inmates, but not in all age groups; tremor values appear less consistently
different. One of the genetically abnormal patients was receiving a
tranquillizer, and 4 others may have had a small regular night barbiturate
sedgtive. Twe of the 12 control subjects were receiving a trangquillizer or
b?rn;turate. It seemed unlikely that these drugs disturbed the essential
findings and group differences to an important extent, but a larger series
would be needed for this to be taken into account.

Results*
General Findings

An outline of physical, criminal, and psychological features appears
in Table 1 (where available) for the 12 cases, listed in age order -5 XYY
and then 7 XXY (including 1 meosaic XY/XXY). An above-average height is
present in 9 cases (all the XXY's). Head injury of at least minor degree
was reported in 4 patients. In cne patient (G6) probable epileptic attacks
Were reported but were not a current problem and there seemed to have been
no anticonvulsant therapy. The age of first conviction is average or
subaverage in 7 patients; and the ratic of crimes against property/person
is low at 1/1. (Grendon average 7/3, but in the 12 matched controls 7/5).
The number of previous convictions tends to be below average (in B
patients). Arson appears in the present conviction offence in two patients
(Grendon average 5%); it appears in previous offences of 4 other patients
and indeed all the XYY's had arscon in their criminal record (Grendon
average approx. 7%, or estimated 5% if genetically abnormal were
excluded). The Raven matrices scores are scattered above and below the
usual Grendon score, and in no case is the level particularly low, nor are
there any clear group differences.

E.E.G. Findings

In Table 2 'appear E.E.G. and limb tremor data, again first for the
5 XYY and then the 7 XXY groups, in age order. The overall abnormality
'+'" grade shows a greater abnormality in the genetic abnormal groups than
in any "control" group, with emphasis on the XXY. In the genetic groups
7/12 had at least moderate abnormality (Figs. 1 and 2), which was present
in only 1/12 of the matched controls and in 10-15% of the Grendon
population. HNone of the genetic cases was considered normal, whereas 4/12
of contrels had little or no abnormality. However, the alpha-frequency
range and deminant frequency was rather slow (<9cps) in only 4 instances
(3 XXY; 1 XYY), but improved cn another cccasion. The mean frequency was
subaverage in 8 instances (3/5 XYY; 5/7 XXY), reflecting the increased
slow wave content. It might be noted that peak alpha amplitudes were
frequently higher in the genetic abnormal group. The abnormalities
appeared largely as added slow components tending to be maximal temporally
and frontally and accentuated slight-moderate on overbreathing. This
slow activity occurred at times in bursts and there were ill-defined sharp
elements which occurred more especially in the XXY's (Fig. 2). With
photic stimulation, abnormality (or uncertainty) was confined to the XYY
group (5/6 cases); and such findings are uncommon in Grendon material (Figs.
2 and 3).

* Notes on 2 additicnal cases appear in the addendum.
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In sleep records abnormalities were not very distinctive. Occasicnal
sharp elements occcurred in most cases without particular group differences.
Search for 14 and 6/sec positive spikes was not rewarding (as is common in
Grendon and Oxford Departments despite the routine use of ear reference
montages). Comparison with Grendon material is difficult in that only
select cases have sleep traces at present.

As already indicated much the same type of E.E.G. disturbance occcurs
in a minority of Grendon patients, presumably without sex chromosomal
abnormality though further genetic study (e.g. of the relative size of the
Y chromosome) may possibly reveal more subtle types of anomaly. The E.E.G.
appearances are illustrated in Fig. 3 from two XY patients; both showed
moderate abnormalities and in one (Fig. 3B) these were provoked by photic
stimulation, though there was no history of convulsive disorder.

Tremor Findings

Mean (3-16 cps) and dominant (6-12 cps) frequency values appeared
rather low in the genetically abnormal groups. In 7-B/12 patients the
mean was subaverage:; but in 10/12 the dominant was subaverage (U4 cases
>2 s.d."'s down)}, whereas a subaverage dominant occurred in only 2 of the l:
controls.

Frequency Analysis Features: Genetic Abnormality

With regard to the frequency values such as mean, dominant (6-12 cps),
dominant (3-7 eps), and minimum (2-7 cps), it is of interest to see whether
any particular values carried a higher "risk" of genetic abnormality.

The mean (centre of gravity) values for E.E.G. and tremor are
illustrated in Fig. 4. The normalized population distributions are shown
for Grendon inmates (D), and above for 3 groups examined similarly at the
Churchill Hospital (A, normals; B, patients with nil/slight E.E.G.
abnormality; and C, patients with moderate or greater abnormality). The
individual abnormal genetic cases are entered along the bottom at their
respective E.E.G. and tremor values. There are progressive shifts to the
slow end as the E.E.G. disturbance inecreases, and Grendon inmates fall
between the two patient groups (B and C). The genetic cases are
scattered but show a slight tendency to fall towards the lower part of
the prison distribution; they form, however, a considerable contrast with
the normal groups (A) though the comparison is not necessarily valid.

The corresponding analyses of tremor mean results show more scatter in all
groups, but the differences between groups are not so distinct, and the
genetic cases are only minimally biased towards the lower end of the
prison population. Since the technical and sampling problems would be
much the same for both E.E.G. and tremor analyses such a dual compariscn
is particularly relevant.

Other E.E.G. frequency values have been analvsed and displayed in the
same way in Fig. 5 as population distributions for comparison. The data
have come from the same Normal (A), Oxford Hospital (B and C), and
Grendon (D) groups, and three aspects have been considered - 2-7 cps
minimun, 3-7 cps dominant, 6-12 cps dominant abundance. The individual
genetic case values have been entered below. Grendon patients resemble
most the Oxford (B) normal-slight group. The genetically abnormal cases
appear to have a rather low minimum (2-7 cps), and a high dominant
(3-7 cps) and possibly a low dominant in the 6-12 cps range; but the
clustering is not very distinctive. The correspconding analyses for tremor
appear in Fig. 6 and the same general observations can be made, though the
populations show more scatter and there is a clearer predominance of lower
values in the 6-12 cps range.
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A larger series of genetically abnormal cases would make such
comparisons more worthwhile. There appears to be no striking concentration
of genetic abnormality in any one section of these E.E.G. or tremor
populations (except possibly in the 3-7 cps dominant), and indeed this
Wwould not be expected from the type of disturbance observed in the raw
E.E.G.

Height/E.E.G. Abnormality/Genetic Abnormality

It is worth considering whether, by taking account of overall E.E.G.
abnormality, and height, and some of these frequency characteristics, a
useful discriminant function for genetic abnormality might be cbtained.
This alsc permits critical examination of the tall priscners. One approach
is illustrated in Fig. 7A and 7B where, for the 25% of patients whose
height is 180 ems or over, height has been plotted against dominant
frequency (6-12 cps) in (A) and mean frequency (3-16 cps) in (B). The
cases have been coded according to E.E.G. abnormality with an indication
as to whether they have been checked genetically:

(0, less than moderate E.E.G. abnormality; if XY checked &)
(0, at least moderate E.E.G. abnormality; if XY checked 4)

The abnormal genetic cases (x+) are in fact still too sparse (five® only)
to provide any indication as to areas of particular suspicion. The
incidence of E.E.G. abnormality is rather high but there is little
clustering and no particular involvement of the very tall, though there may
be something unusual in the height distribution towards the upper half.
Computer discriminant analysis along the lines of Batchelor's work would
seem indicated.t It is noteworthy that genetic screening using height

(180 cms and above) as a criterion and examining the top 25% of subjects
would have detected only about half the abnormal cases.

E.E.G. Features, Intelligence and Height

Some brief pcocints on these aspects are worth including despite the
small series. In the genetically abnormal patients there seems to be a
relationship between E.E.G. abnormality ('+' grading) and I.Q., the more
abnormal having the lower scores (r=-0.5). This can also be seen in
frequency content, the lower values cccurring with the lower intelligence
scores (e.g. for E.E.G. mean, r = +0.4). A correlation of this type has
been found in some other Grendon groups, at a statistically significant
level (unlike these).

There may alsc be a correlation between E.E.G. content and height, and
this has been found to a limited extent in other Grendon groups but needs
further study. There is little evidence to suggest any assoclation
between 1.Q. and height, though this has not yet been studied specially at
Grendon. The possibility that height might predispose to head trauma,
brain damage and criminality is not strongly supported.

Conclusion

In this particular prison population, E.E.G. abnormalities appear to
be associated with genetic defects without mental intellectual impairment
or overt epilepsy. There are probably significant differences between
XXY and XYY groups; the Klinefelter is the more suspect for paroxysmal
tendency, in keeping with a previous report by Hambert and Frey (1964),
though the preponderance of slow dominant alpha rhythms in their patients
is not well confirmed in this study. The abnormalities do not seem

# Seven including 2 from addendum.
t+ Batchelor, B.G. and Wilkins, B.R. Adaptive diseriminant funections.
I1.E.E. Conference Publ., no. 42, 1968.
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exceptional or particularly distinctive, and occur at lower incidence in
the rest of Grendon cases without obwvicus cause. However, detailed
studies are needed to assess such aspects and to see if the genetically
normal and abnormal individuals with distinet E.E.G. disturbance have
anything more in common than the disturbed E.E.G. It would seem of
interest to consider the relative amount of Y chromosome material in
relation to E.E.G. as well as to other features, and the work of
Nielsen (1968b) using the Y/F ratio would seem a particularly promising
approach to a combined genetic multi-disciplinary study for computer
analysis. Unfortunately such assessments of the Y chromosome have not
been available at Grendon so far.

It is not yet possible in Grendon material to provide any reasonable
E.E.G.-plus-physical features which would arocuse suspicion as to genetic
constitution (though a tall, dull, patient with an abnormal E.E.G. and
photosensitivity would seem a promising start). Detailed analysis of
general Grendon material (clinieal, criminal, psychometric, E.E.G., etc.)
may well clarify the significance of E.E.G. disturbances in behavioural
terms, and suggest their contribution, if any, to the production of an
habitual/unsuccessful way of criminal life.

Summary

At a security prison® for the psychiatric treatment of offenders
(particularly those with psychopathy), E.E.G. studies have been carried
out routinely since 1965 on over 800 male patients as part of a multi-
disciplinary study of prisoners. In two chromosomal surveys (one of 205
inmates, and another, still proceeding, of over 132 inmates) undertaken
by the Medical Research Council Population Genetics Research Unit, Oxford,
12 individuals of abnormal karyotype have so far been identified. E.E.G.
and other electrophysiological data from these subjects have been compared
according to karyotype (5 XYY, 7 XXY or mosaic) and contrasted with
prison control groups and with the general prison findings. Observations
on psychiatric history, criminal record and psychological features are
briefly noted, and include a high incidence of arson and above-average
height. E.E.G. abnormalities appear greater in the genetically abnormal
groups with emphasis on the XXY karyotype in which photic responses tend
to be unusual, but disturbances are not specially increased in sleep.
E.E.G. features appear related to intelligence but not clearly to height.
The possibility of predicting the most genetically suspect individuals
from E.E.G. and other physical features is discussed. It would seem of
interest to relate E.E.G. findings to the relative size of the Y chromo-
some in XY individuals.

Addendum

Two further cases, kindly provided from non-Grendon sources, have been
examined and also show E.E.G. abnormality and unusual height; data have
been entered in the figures where possible and are as follows:

1. XYY: aged 17} yrs, height 199.5 cms. Father was mentally disturbed and
epileptic, brother had renal disease and patient had ? congenital
bladder abnormality. Had committed acts of wanton damage,
threatened bodily wviolence, and made suicidal gestures. Present
conviction concerned possession of an offensive weapon. I.Q. 88
(Matrices 34).

E.E.G.: moderate abnormality; 9-10 cps alpha activity and an excess of

intermediate slow components tending to cccur in bursts and to be sharply

contoured; no special features in sleep.

Frequency content (cps):- E.E.G. 6-12 domimant = 9; mean = B.6; Tremor

* H.M. Prison Grendon, Grendon Underwood, Aylesbury, Bucks.
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6-12 dominant = 10 mean = 8.2
E.E.G. records 18 months and 12 months previocusly were also abnormal.

2. XXY: aged 28 yrs, height 183.5 cms. Family history, nothing special
known. HNon-identical twin (? epileptic). Appendicitis and
peritonitis aged 17. Aggressive and destructive behaviour; on
probation at 16 yr; strangling gestures towards girls, and one more
serious attempt. In mental hospitals, diagnosed ? schizophrenia,
treatment including E.C.T. aged 21. Possible amnesic episodes.
I.0. Matrices 117; Wechsler full scale 98.

E.E.G.: moderate abnormality; 8-9 cps alpha activity and a bilateral excess

of mixed intermediate-slow and slow components maximal temporally (post-

erior) and at times sharp; limited subharmonics and sharp waves with photic
stimulation; a few sharp and slow wave bursts in sleep.

Frequency content (cps):- E.E.G. 6-12 dominant = 8; mean = 9.0; Tremor 6-12

dominant = 8, mean = B.2.

E.E.G. records 3 and 4 years previocusly were also abnormal. Patient on

drug therapy.
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MEAN (CG) EEG. 8 TREMOR ABUNDANCES: INCIDENCES
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Fig. 4. E.E.G. and tremocr mean (centre of gravity) frequency values in genetically
abnormal inmates compared with normal and other clinical groups. Normalized
population distributicons are shown for (A) normal subjects, (B) general hospital
patients with little E.E.G. abnormality, (C) general patients with moderate or
greater E.E.G. abnormality, (D) Grendon patients. At the bottom are entered the
individual values for the genetically abmormal inmates.® The populations are
shown in 3 age-groups, and mean group values appear on their respective baselines.
Hote age ranges are not identical in patient and prisoner groups.

* Tuo additional cases noted in the addendum have been dotted into this and subsequent
figures.
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Fig. 5. E.E.G. freguency content in genetically abnormal inmates compared with normal and
other clinical groups. HNormalized population distributions are shown for the
same groups as in Fig. 4, for the three E.E.G. features: minimum in 2-7 cps
range, dominant in 3-7 cps range, and dominant in 6-12 cps range. At the bottom
are entered the individual genetic case values for the three E.E.G. features.#

# Two additional cases noted in the addendum have been dotted into this and subsequent
figures.
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Fig. 6. Tremor frequency content in genetically abnormal patients compared with normal and
other clinical groups. Data have been displayed as for Fig. 5.
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FURTHER STUDIES OF 47XYY CONSTITUTION IN PREPUBERTAL CHILD
J. Cowie

The boy (b.21.5.58) was first reported by Cowie and Kahn (1968).
Subsequent examinations of his blcod showed that he has a chromosome
complement of 47,XYY (2 cells having 46 chromosomes with random loss).
Chromosome analysis of skin from his left forearm also revealed a chromo-
some complement of 47,XYY.

He was deemed maladjusted and admitted to a residential school for
maladjusted boys after his ninth birthday. The school caters for 50 boys
aged 10-16 years. The boys return home at the usual day school holiday
times and about every third weekend. Differential behaviour at home and
school can be observed. The following is an account of some further
investigations and observations since admission to the residential school.

He was his mother's first child and was 11 days postmature. His
mother developed toxaemia during the last two months of pregnancy. She
was fit and well throughout her second and only other pregnancy. His
brother, five years his junior, is developing normally and maintains his
growth along the 75th percentile for height according to the criteria of
Tanner and Whitehouse. His father is 69 ins. (175 cm.) tall and his
mother 64 ins. (163 cm.).

Development

The propositus is growing and developing in accordance with his
outsize. His height has increased along the 98th percentile, his sitting
height for stature at the 25th percentile and his skinfelds at the 20th
percentile.

At the age of 10 years and 9 months there are no signs of puheécence.
His genitalia appear relatively small. Both testes are descended and of
normal censistency.

General appearance

His face is flushed and at times he sweats profusely. His facies
and expression is blank and impassive irrespective of mood. His features
are becoming coarser. He has a flattening of his left naso-labial fold,
facial asymmetry is becoming more noticeable, and a degree of prognathism
is increasing. He has low-set ears and downturned corners of his mouth.
He has four café-au-lait patches on his upper limbs. His right hemithorax,
arm, leg and foot appear somewhat larger than the left side. His hands
are large and equal in size.

Physical examination
Respiratory system is normal.

He has a slow pulse, rarely exceeding 60/min. and well marked sinus
arrhythmia. Blood pressure is normal for his years. There is no cardio-
megaly and no murmurs on auscaultation. His E.C.G. is within normal
limits.

C.N.S. examination reveals no abnormality except a coarse sustained
tremor of his outstretched fingers.

His wvision (both eyes) is 6/5 and N/5. His fields are full and he
has good night vision. Ishihara plates show no colour vision defects.
His retinae are so-called "tigroid" in appearance. The macula regions are
darker than normal and there is a marked tapetal reflex. There is a slight
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extension of the medullation of the corneal nerves into the substance of
the cornea extending 2 or 3 mm. from the limbus. His parents' and brother's
retinae are comparable one toc the other and do not show the "tigroid"
picture seen in the propositus. Out of the context of the family retinae
the XYY retinae might only be considered on the borderline of pigmentary
retinopathy at this stage. This would be in line with the finding of
McCulloch (1962) applicable to XXY, XXXY, XXX, X0, that no consistent
ocular defects were associated with these particular sex chromoscome

abnormalities and Keith (1968) observes that no ocular abnormalities have
been desecribed in XX and XYY individuals.

X-ray examinations at 10 years
Skull showed no obvious abnormality.

TABLE 1
Ossification centres Right Left
Scaphoid Hot appeared; Just wvisible
usually present
5-6 years
Trapezium 9-10 years Two tiny centres
Trapezoid 9-10 years 10 years but smaller
than right
Fingers 10 years 10 years
Radius 10 years 10 years
Ulna 10 years 10 years
Elbows 10 years 9-10 years. Internal
epilondylar 0.C.
smaller
Hipjoints The best indication at this age is the epiphysis

for the small trochanter, but which is variable
in its time of appearance from the 8th to the luth
year. It is not present. The other epiphyseal
centres around the hipjeint appear much earlier,

Knees 10 years 10 years

The ¥=-ray of feet and ankles appear symmetrical and essentially normal
except that the epiphyses for the tubercsity of the os calcis was not seen.
It is usually well developed by the age of five years.

The bone age according to the carpus varies between 5} years judging
from the scaphoid and 10 years judging from the trapezcid. The bone age
as estimated by the radius and ulna epiphyses, fingers and knees is
consistent with his chronological age.
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Endocrinological investigations

TABLE 2
Age 9 yrs. 5 mths. Weight 86 lbs. (39 Kg) Height 58 in. (147 cm)
Blood plasma | Microgrammes /100 ml.
Dehydroepiandrosterone Sulph. 1.27
Dehydroepiandrosterone 138
Testosterone 41
Testosterone Glucuroniside 65
Testostercne Sulphate 5
Androstenedicne Lost during procedure
Frasier and Horton, T. A.

Steroids 8,777 (1966): M Age 4 - 9 yg: g B 212
F Age 3 - 9 19: 8 30 + 4

TABLE 3

Results microgrammes per 24 hours urinary excretion

Volume Testostercne Epitestostercone
¥a 1650 ml 9.0 22.0
2 1700 7.0 S
TAELE 4
Volume Oestrone Oestradiocl Oestriol 17KS 17 OHCS
ks 580 1.4 1.8 14.3 1.8 6.4
2- 5‘20 3.'1- a = 1.1.5 5.3
(Experiment
error)

The androgen levels in all samples tested were considered normal in
value for a boy of his age. Similarly 17-ketosteroids are about normal.
In the twc samples in Table 4 the 17 hydroxycorticosteroids are considered
to be significantly higher than one would expect. The wvalues for 17 K.S.
and 17 OHCS one would expect to be much the same.

Oestrogens

Oestrone and cestradiol are quite low, and in view of this fact not
much significance need be attached to the figures. The figure of 14.3
microgrammes per 24 hours for ocestricl is a very high cne for a boy of his
age, and the oestrogen secretion in this sample would not be abnermal for
an adult male. The excretion of cestrone and cestriol is usually much the
same in amount and considerably higher than that of ocestradicl, and therefore
the ratio of oestrone: cestradicl: cestriol is somewhat abnormal.

Further analyses showed that the boy's plasma cortiscls were perfectly
normal with an early morning range of 18 mcg. maximum and 10 mcg. minimum,
and a midnight level of 6 mcg. Two separate 24-hour collection for
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urinary stercids showed 17 oxostercid levels of 3.9 and 5.5 mcg/24% hours
and oxogenic steroids of 10.5 and 10.5. Flasma electreolytes were normal.

His alkaline phosphatase was 20.7 units which is normal for a growing child.
The growth hormone levels were not abnormal.

Intellectual development

Over an eighteen mcnth interval, the W.I.S.C. shows excellent
stability. He was not receiving any medication throughout the assessment
period. The test results and sub-tests are consistent with a diagnosis of
cerebral dysfunctioning affecting language development. His verbal
intelligence is "borderline", whilst his performance estimate is clearly
"superior". The difference of 47 I.Q. peints is highly reliable (p<.001)
and abnormal, 0.1% of the population of boys of this age cbtaining such a
difference. '

Educationally, minimal progress is being made. In class he is
amenable to discipline and shows good concentration when working in the
handicraft class. This reflects his high performance skills. Relative to
age, however, he is severely retarded at least in basic schocl attainments,
which is probably not inconsistent with his level of wverbal inmtelligence.
His spelling is very weak and he has difficulty in associating the sound
with the written word.

In school his behaviour is unexceptional. He will evade rules given
the opportunity; he feels few obligaticns and conforms because it is
expedient to do so.

At home during the holidays he quickly reverts to former patterns of
absconding, stealing and defying parental authority. Outbursts of
aggression are no longer apparent. His parents appear to expect him to
repeat earlier patterns and the boy obliges them, :

Observations and investigations of cerebral functioning

It has been cbserved that he has episodes of unexplained hyperpyrexia
when his temperature fluctuates between 97% and 99%. When he has a mild
infection, his temperature rises to above 100°F and during a severe
infection, a recording of 104.5°F was reached before his fever responded to
treatment. In view of this an investigation of his thermoregulatory
functions was made. No definite abnormality was demomstrated in either
thermoregulatory or subjective responses to heat or to celd. It was
considered, however, that these normal findings do not rule out an epileptic
kind of disturbance inveolving the thermoregulatory centres as a cause of
his short-lived elevations of body temperature. When his fever is high he
becomes derealized and persons appear to be bigger. He has illusicns of
people entering his room through the walls instead of the doors.

At times his coarse hand tremcr becomes more noticeable and momentary
shivers ripple down his body.

More dramatic attacks have been cbserved in which he has an aura of
dizziness and of the floor appearing to sway and then spin. He describes
that he feels that there is "nasty irritating stuff" in his nose. ' During
an attack he has been observed blowing his nose vigorously for a few
seconds then staggering about, his body sagging and knees giving way. He
falls if not supported, and he does not respond to or understand commands.
He loocks flushed and hot, and his temperature is raised to above 99 F. He
recovers in about 10 minutes and his temperature returns to normal within
half an hour following such an attack.

He is a restless sleeper and occasicnally wets his bed.
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E.E.G. studies

Family E.E.G. studies show that the father, aged 38, the mother, aged
34, and brother, aged B years, all have stable records.

The propositus had serial E.E.Gs. done when alert, when fasting, after
food, during natural sleep and during barbiturate-induced sleep.

When alert, a high wvoltage somewhat irregular 9 C/S alpha was obserwved
over the posterior head region on both sides spreading further forward.
Mixed with it were some theta elements and more strikingly some sharply
contoured delta waves, particularly over the temporal regions. These were
somewhat more cbvious on the right than on the left. Alsc on the right
were some brief high voltage rhythmic runs of delta. With the eyes open
the background rhythms described were attenuated. Over the anterior parts
of the head, apart from spreading alpha, there were eplsodes of rhythmic
theta and rhythmic delta.

Overbreathing caused a slight increase in the amount of slow activity;
it certainly did not accentuate the repetitive spike discharges.

As he became drowsy, background rhythms became attenuated and high-
voltage left-temporal spikes appeared repetitively. Sleep phenomena such
as V waves and spindles occurred episodically, as did the sudden. appearance
of alpha rhythms with extermal stimuli. On a few occasions there were
bursts of notched generalised high-voltage delta activity. As the recording
proceeded, the spikes became more frequent and more widespread and a check
was made to show that they were not cardiographic artefact. They appeared
to take origin in the middle and posterior temporal region on the left
side and were never seen on the right.

Barbiturate-induced sleep. Twenty minutes after 100 mgms. quinal
barbitone (seconal), the E.E.G. showed pick-up of barbiturate fast waves
egually in the right and left fronto-temporal areas. There was complete
suppressicn of sharp waves in the left fronto-temporal area during
seconal-induced sleep.

This suggests that the sharp waves can be suppressed by barbiturate
at the equivalent stage of sleep where the sharp waves were discharging
during the natural sleep.

The normal pick-up of barbiturate fast activity in the left fronto-
temporal area suggests absence of gross atrophic anatomical damage.

After 4 weeks on phencbarbitone 100 mgm. at 21.00 hours. E.E.G. at
mid-day: no sharp waves seen in alert E.E.G. record, and no sharp waves
occurred during either lighter or deeper natural sleep.

Dermatoglyphics

Reports on the dermateglyphics of the XYY are very few and limited
to isolated cases. As yet there are no specific dermatoglyphic peculiar-
ities attributed to the chromcsomal anomaly. Dermatoglyphic standards
are arrived at statistically for populations and not for individuals.
Bacause of the paucity of available data it was considered worthwhile
to place on record the dermatoglyphics of this boy and his family.
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The propositus has by far much lower finger ridge ‘count than either
his parents or his sibling. He does not have as many patterns in his
palms as the rest of his family. The ridges of the palms fall into the
usual patterns with the exception of those in the area between the left
thenar and base of left forefinger where a distinct and unusual pattern
has been formed.

Summary

Further studies cf a prepubertal boy with an XYY constitution are
described. No evidence of mosaicism is revealed on chromosomal analysis
of blood and szkin from one forearm.

Serial E.E.G. studies show left-sided temporal spike discharging
foci becoming evident during natural sleep. The spikes are not seen
during barbiturate-induced sleep. '

His height growth is maintained along the 98th percentile. Radicgraphy
reveals retardation, acceleration and asymmetry of bone maturation.

Biochemical analysis shows normal androgen levels in urine and plasma.
The oestrogen secretions in samples of urine taken at the age of 2 years
would be considered normal for an adult male and the ratic of cestrone
cestradicl : cestricl is somewhat abnormal.

There is a wide discrepancy between wverbal and performance abillities,
and some of his intellectual and personality difficulties could pessibly
be explained by his cerebral dysfunctioning.

An analysis of family dermatoglyphics is reported.
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CHROMOSOME ABNORMALITY AND LEGAL ACCOUNTABILITY
J.E. Hall Williams

Chromosome abnormality

A review of the scientific literature concerning chromosome
abnormalities suggests that while certain difficulties exist concerning
the nature of the scientific evidence, wide claims are being made about
its relevance to legal responsibility, and in particular to criminal
respensibility, which it is the purpose of this paper tc examine.

The difficulties referred to inwvolve uncertainties and contradictions
in the scientific results which may or may not be capable of resclution.
These appear to be as follows:-

1. The incidence of abnormal chromosome counts in the normal population
is not yet established. It is said to be as follows (Telfer et al.,
1968, p.1250):

1l in 2,000 of extra Y chromosomes in adult males;
l in 500 of extra X chromosomes in adult males:
1l in 80 of tall American males.

Amcng male live births, it seems that the frequency of chromatin-
positive males, or males with an abnormal nuclear sex, is about 1.7 per
1,000. As the identification has been by nuclear sexing, these abnormal
males are those with more than one X chromosome (Court Brown et al.,l1968a,
p.181). It is further suggested that the XXY condition is found in about
1.3 per 1,000 live births. All other abnormalities are very rare at birth.

2. The relation with subnormality is not clear.

Abnormal chromosomes are found in 9.4 per 1,000 males in hospitals
for the mentally subnormal, or between five and six times as frequently as
in liveborn male babies (Court Brown et al., 1968a, p.183). But there is
evidence that among the most retarded cases, 'the frequency of abnormal
males is not materially different from that among the liveborn male
population, while there is about a ninefold increase among the high-grade
mentally subnormal, of whom, on average, about one male in sixty-fiwve has
an abnormal nuclear sex' (Court Brown et al., 1968a, pp.l183-4).

3. Some confusion is caused by the failure to maintain a clear distinction
between evidence concerning extra X chromosome cases and evidence
concerning extra Y chromosome cases.

Yet it seems there are important differences between the extra X and
the extra Y cases. Some of the research concerns one type rather than the
other. Some of the research involves both types. Further confusion is
caused by the tendency to limit discussion of chromosome abnormalities to
a consideration of these two types, to the exclusion of other chromosome
abnormalities.

Dr. Casey's study suggests that, amcng patients in state hospitals at
Rampton and Moss Side, an unusually large proportion of men had an extra X
chromosome. They tended to have abnormal physical features (Casey et al.,
1966b).

The Telfer study of inmates of four institutions revealed seven out
of 129 subjects with the extra X component, and five with the extra Y
(Telfer et al., 1968).
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Patricia Jacobs and co-workers found at Carstairs state hospital
about three per cent of men with an extra Y component. The XYY males are
normally developed physically (Court Brown et al., 1968a, p.189-190).

4. The differences observed include differences in the direction of the
anti-social or criminal behaviour.

Extra Y males are not so likely to commit aggressive sexual crimes as
the extra X males, the tendency being for them to commit crimes against
property rather than offences against the person (Court Brown et al.,
1968a, p.191).

The average age of commencement of a criminal career is said to be
earlier in the case of extra Y patients (Price and Whatmore, 1967a).
Nervous disabilities (Richard Daly, 1969b) and severe personality
disorders (Price and Whatmore, 1967a) are reported among these patients.
The controls used by Price and Whatmore exhibited more open aggression
and were more often hostile and wvioclent.

The legal cases, where extra Y chromosome complement has been raised,
all involved homicide or acts of aggression. (These cases are discussed
below.} :

5. It camnot be claimed that general surveys of delinquent populations
reveal a high.proportion of chromosome abnormality.

The evidence for this is slight. Only three out of 607 males
sentenced to borstal training in Scotland in a twelve-month period in
1966 and 1967 were found to be chromatin-positiwve. (Jacobs et al. quoted
in Court Brown et al., 196Ba, p.l187). Four studies taken together reveal
no significant proportion of abnormal males in the delinquent pﬂpula‘ticns
studied (Court Brown et al., 1968a, p.188).

But Telfer gives figures indicating a high proportion of abnormality
among tall American males in correctional facilities. This may be
explained by the concentration on tallness (Telfer et al., 1968).

Legal accountability
Putting the claims at their highest, it is said that:

i. There is no doubt about the correlation Between the double Y chromo-
some, criminality and anti-social behaviour, increasing in frequency
with decreasing intelligence (Mielsen, 1968a).

ii. It is possible that the patients' personality deviation and
criminality were due tc the sex chromosome constitution of XYY
(Nielsen, 1968a).

iii. The patients being genetically disposed to criminality are unlikely
to respond to punishment (Nielsen, 1968a).

iv. The extra Y chromosome has resulted in a severely disordered
personality, and this discorder has led these men into conflict with
the law (Price and Whatmore, 1967a).

v. . There is no reason to believe that these men would have indulged in
crime had it not been for their abnormal personalities (Price and
Whatmore, 1967a).

vi. Males with an extra Y chromosome studied in the special hospitals
'suffered a severe disorder of personality, in most instances
associated with some degree of intellectual impairment'. It seems
that 'their intellectual function may have been insufficient to
suppress the disordered drives leading to criminal behaviour' (Anthony
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Allison, 1969). 'The inheritance of an extra Y chromosome has
resulted in a severely disordered personality, which has led these
men into conflict with the law' (Anthony Allison, 1969).

We shall now examine the application of the criminal law to the subject,
in the light of the above claims made about its significance.

The application of the criminal law

Evidence of abnormal chromosome complements may be relevant to the
application of the criminal law at any one of five stages:

1. unfitness to be the subject of proceedings;

2. fitness to plead;

3. the insanity defence;

4. diminished responsibility;

B disposal under the Mental Health Act 1959 after conviction.

1 and 2. Fitness for trial

The relevance of evidence of an extra X or extra Y chromosome in the
case of either unfitness tc be the subject of criminal proceedings or, if
the subject is committed to trial, on the issue of fitness to plead, must
be slight. The tests applied here are the suitability of the subject to
stand up to the normal criminal procedures, and the ability to comprehend
the trial, instruct his legal representatives and the like., It is
suggested that few cases of chromosome abnormalities would appear to be
coupled with such serious perscnality disorder as to make it impossible
to try the person, or to make the question of fitness to plead a real
issue., It would be interesting to know how many of the cases observed in
the state hospitals had been sent there as being unfit to plead or to be
tried. There is evidence that in Scotland this device is used more
frequently than in England and Wales. At least the Royal Commission on
Capital Punishment reported to that effect in 1953 (Report, Cmd. 8932, p.89).

3. The insanity defence

It is conceived that few of the extra chromosome cases could
establish that because of this characteristic they satisfied the
requirements of the M'Naghten Rules relating to the defence of imsanity.
These are either cne of the following two conditions, stemming from a
disease of the mind:

i. he did not know what he was doing;
,ii. he did not know that it was wrong, i.e. against the law.

The more retarded subjects might be able to satisfy the second limb
of the Rules in extreme cases, and occasionally the first limb would be
satisfied. But evidence of an extra chromosome would not of itself lead
to such a conclusion. It should be used as part of the evidence leading
a medical witness to conclude that there was a discorder which satisfied the
Rules.

The use of the M'Naghten Rules has declined dramatically since the
introduction of diminished responsibility into English law in 1857. It
now seems that many cases which might previously have squeezed by under
the M'Naghten Rules are dealt with by the alternative method, which we
must now examine.

4, Diminished responsibility

‘The cases decided under section 2 of the Homicide Act 1957 show
that a pretty wide range of behaviour may be recognised as coming within
the purview of diminished responsibility. No doubt some courts would be
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prepared to listen to evidence of an extra chromoscme complement as part of
the medical history of a case. The touchstone of the defence is substantial
impairment of mental responsibility, which must be arising from a condition
of arrested or retarded development of mind or from some inherent cause, or
be induced by disease or injury. This is intended to rule cut crimes of
passion, or indulgence in vioclence which is not pathologically induced.

To use Lord Devlin's phrase, when as a trial judge he dealt with Kemp,

[1956] 3 W.L.R. 724, it is not intended to apply to 'brutish stupidity
without rational power', where there is not mental illness or subnormality
to explain it. Evidence of subnormality coupled with evidence of the

extra chromosome complement could lead a medical witness to conclude that
there was substantial impairment of respensibility within the meaning of
section 2, Homicide Act 1957. But once again we must stress that the extra
chromcsome complement by itself does not establish this. It is alsoc to be
noted that few of the extra Y chromoscme types commit acts of violence or
aggression. The direction of their crimes lies more often in the property
field. It should be remembered that the defence of diminished responsibility
is so far limited to cases of homicide.

5. Sentence stage

At the sentence stage, after a finding of guilt or responsibility,
extra chromosome evidence may be relevant in two ways:

a) In mitigation of penalty. Here it is conceived that any evidence
of this nature could be used to show that the crime may be regarded as no
more than an expression of the distorted personality, and a more or less
inevitable consequence of it. However, it should be realised that no one
has yet clearly demonstrated that the extra chromosome inevitably leads to
crime. Comparison between the incidence in the normal population and the
incidence in special hospitals, and penal institutions, does no more than
demonstrate a higher prcbability of finding persons with extra chromosomes
in an abnormal hospital or delinguent peopulation. Such findings hardly
warrant the more extreme statements noted above.

b) The second way in which the extra chromosome may be relevant on
sentence 1s by way of persuading the court to exercise its powers under
the Mental Health Act 1959. These powers allow the court to make a
hospital order cor guardianship order under section 60, with or without a
restriction order under section 65. The evidence required is of a mental
disorder within the meaning of the Act, that is to say, mental illness,
psychopathic disorder, subnormality or severe subnormality; and this must
be of a nature or degree which warrants the detention of the patient in a
hospital for medical treatment, or his reception into guardianship under
the Act. The court must then, before making an order, form the opinion
that this is the most suitable method of disposing of the case, having
regard to all the circumstances, including the nature of the offence, and
the character and antecedents of the offender, and to the other available
methods of dealing with him. In addition the court must be satisfied
that arrangements have been made for the admission of an offender to a
hospital, if that is what is proposed, within a period of twenty-eight
days, or, where guardianship is proposed, that the authority or person
designated to act as guardian is willing to receive the offender into
guardianship.

No doubt hospital orders will frequently be made in the case of
subnormal offenders, where the evidence shows an extra chromosome. The
medical witnesses may properly take evidence concerning this factor into
account in making their recommendations. The question which may be asked
is whether this information will be available at this stage. Unless the
person has been remanded for a medical report, the prison authorities may
not have had time to carry out the necessary tests. Another question is
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whether they have the facilities. It is suggested that defence lawyers
should be alerted to the desirability of obtaining evidence about the
chromosome complement of any client who is unusually tall, and of subnormal
intelligence. This is especially desirable where there is a history of
failure to respond tc normal sanctions. For the scientific literature
suggests that persons with an extra chromoscme are slow tc respond to
punishment. Nielsen (1968a) says (p.201): 'It seems unlikely that
punishment of any kind would change the risk of new crimes in patients who
are genetically disposed to criminality, as, for instance, patients with
the sex chromosome constitution XYY or patients with Klinefelter's
syndrome and the sex chromosome constitution XXY'. A hospital or
guardianship order might be more suitable than prison for such cases.

The reform of the legal tests

Nielsen suggests that special provision should be made for the
sentencing of persons whe are genetically disposed to criminality with no,
or at least very little, possibility of cure or correction (1968a, p.201).
The legal tests of accountability have long been regarded as unsatisfactory
in relation to abnormal mental conditions. With the abolition of capital
punishment, the pressure to reform the M'Naghten Rules, or to use them, has
declined; and since 1957 diminished responsibility has provided a flexible
and attractive alternative for homicide cases. But will the Law Commission,
which is now drawing up a code of general principles of criminal law, be
content to leave the matter thus? There is considerable force in the
argument that the whole question of insanity should be postponed to be
dealt with at the sentence stage, after the finding of guilt (see, for
example, Goldstein and Katz, 1963). This solution, which might be coupled
with the assimilation of the disposal provisions with the Mental Health
Act provisions, leaving it optional for the judge to make a hospital
crder or to order a special hospital committal, has at first sight many
attractions. But it fails to deal with two wvital points:

1s The relevance of mental disorder to intent (or mens rea, to use the
lawyers' phrase). If the person is so deranged that he could not form
the intention to commit the crime (a somewhat rare case, admittedly) -
in the sense that he did not act deliberately and did not know what
he was deoing - would the reformers be content if he were acquitted?

ii. Does not the present law involve the jury's participating in an
important and vital decision, namely, who is to be found responsible
and who is to be excused on. the grounds of mental disorder, whereas
the other solution removes from the jury's purview the whole guestion
of mental responsibility?

Professor A.S. Goldstein (1967) has suggested that there is a super-
ficial plausibility about the proposal to abolish the insanity defence,
but that there are 'a great many objections' to doing so (p.222). He says
that one of these is that the proposal 'tends to sweep past the jury and
toward the sentencing stage large numbers of offenders who would mow go
free', and has the effect of tucking away in an administrative process
'"the vitally important distinction between illness and evil'. He argues
that the insanity defence plays an important part in reinforcing the
notion of criminal responsibility in our society. To undermine or
eliminate it at the present time would involve certain risks and might be
harmful to society's interests.

A reform which might be easier to accept, though it might have little
practical effect, would be to extend the diminished responsibility defence
to cover other crimes apart from homicide. The objection to this is that
at present, in these other crimes, evidence of diminished responsibility
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can always be used in mitigation of punishment or to procure a hospital
crder. The only purpose of introducing the defence would be to alter the
category of the crime committed, which is what now happens when murder is
reduced to manslaughter. Is there a case for allowing the category of

the crime committed to be reduced on the ground of diminished responsibility?
Some argue that in crimes such as aggravated assaults the proof of
diminished responsibility could be used to reduce the offence to ordinary
assault. This would be a rather limited reform of little significance.

The better view may well be that we should reform the insanity defence by
replacing it with diminished responsibility, as a general defence to all
crime, and see how this works out in practice. There might be something to .
be said for this scolution, not only on the technical ground that the
M'NMaghten Rules are ocutmoded and inappropriate, but also to get away from
the mandatory consequences of a special verdict viz. indefinite detention
at the discretion of the Secretary of State. Imn other words, we should let
the court use its Mental Health Act powers not only where a person is
convicted but also where he is found to be suffering from diminished
responsibility by verdict of the jury, and on that ground is acquitted or
convicted of a lesser crime. At present the powers of the courts are only
exercisable following the conviction of an offender (or, exceptionally, by
magistrates' courts when they are satisfied that an offence has been
comnmitted but without proceeding to a conviction). What is here proposed
1s a new power similar to that which has been conferred upon the Court of
Appeal when allowing an appeal against an insanity verdict, viz. when
substituting a verdict of acquittal, to couple with it an order for the
admission of the appellant to a mental hospital for cbservation, where the
court thinks that this is desirable in the interests of the appellant's
own health or safety or with a view to the protection of other persons.

It may be quite unrealistic to suggest that a power which is acceptable
when dealing with an appellant who succeeds with his appeal can be
extended to cover all cases of acquittal, where the court might have reascn
to believe that the public interest or the accused person's own interest
required a period of observation in a mental hospital.

This discussion has not dealt with the question whether a special
section should be provided in the law dealing with persons who are
genetically disposed to criminality. It is submitted that questicns
concerning the mental disposition or predisposition to criminality must
find their place, if they can, within the confines of a restatement of the
general rules about legal accountability in cases of mental abnormality.
This is why we have examined those rules and the possible directions of any
reforms. There is no room in the law for a special section dealing
exclusively with the extra chromosome situaticn.

The case law concerning abnormal chromosomes

There are a few unreported cases where the defence in a criminal trial
has apparently raised the question of abnormal chromosomes. The cases may
be classified according to the way in which the matter was resclved.

a) As part of the evidence proving the insanity defence

The Australian case of Lawrence Hanell, a 21 year-old packer who
murdered his 77 year-old landlady, was a case where the psychiatrists gave
evidence of their conclusion that Hannell was insane within the legal test.
FPart of their evidence was the fact that Hannell had an extra Y chromoscme.
It is not clear from the transcript that the chromosome aberration had any
bearing on the finding of insanity. Clearly there was other evidence to
that effect. Hannell was found to be insane and was ordered to be
detained at the Governor's pleasure (Sergovich, 1969, p.304).
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In New York, in the trial of Sean Farley, aged 26, for the murder of a
y9-year-old woman, a geneticist testified that the accused had an extra Y
chromosome. He said the presence of extra Y's in the defendant's pattern
had been found to be associated with extreme tallness and aggressiveness,
but he did not agree with the defence lawyer's suggestion that the extra Y
was necessarily related to antisocial or criminal behaviour. 'It can
contribute', he is reported as saying, 'but by itself it would not be a
factor'. Farley was found guilty of first degree murder. (25 April 1969,
newspaper report.)

In Bielefeld, Western Germany, in November 1968, one Ernst-Dieter Beck,
a 20-year-old farm worker, was sentenced to life imprisonment for the
murder of three women. Scientific evidence was given that Beck had an
extra Y chromosome and that this made him unable to control his impulses to
commit crimes, including the present murders. The prosecution's view was
that Beck was fully aware that he was committing murder even though he
might not have been able to control his impulse to kill, and that he should
therefore be held responsible. This appears to have been the view of the
court, for Beck was found guilty and sentenced to life impriscmment (Fox,
unpublished lecture).

b) In mitigation of punishment

The French case of the stablehand, Daniel Heugom, who was accused of
the murder of a prostitute in a Paris hotel, is an example of a case where
the abnormal chromosome complement was used in mitigation of punishment.
After a suicide attempt in his cell he was chromosome-tested and found to
have an extra Y chromosome. Evidence was offered at the trial that this
might be a mitigating factor, and the accused received a reduced sentence
of seven years impriscnment (Observer, 24 March 1968; Sergovich, 1963,
303-4).

c) On appeal

In the case of Richard Speck, the American who was convicted of
murdering eight Chicage nurses, it was reported that the defence attormeys
intended to plead on appeal that he had an extra Y chromosome. (Observer,
24 March 1968; Sergovich, 1969, p.304). The Illinois Supreme Court in
November 1968 upheld Speck's conviction for murder as well as the death
sentence imposed upon him. Fox says that the fact of his chromosome
abnormality was not part of the defence case at the trial nor was it
raised at subsequent appeals (Fox, unpublished lecture).

In Los Angeles it was reported in March 1968 that a United States
superior court judge had denied a motion on behalf of one Raymond S.
Tanner, aged 33, who wished to appeal against his conviction for assault
with intent to murder, arising out of his having raped a woman in 1967 and
beaten her. Tanner's counsel argued that the extra chromosome 'predestined'
Tanner to aggressive behaviocur and uncontrollable impulses, and that he
was entitled to an insanity verdict. The judge ruled that there was
insufficient evidence to prove any relationship between the 'XYY syndrome'
and human behaviour.*®

d) As ground for the excercise of the prerogative of mercy

In 1961 in Australia, Robert Peter Tait murdered an elderly woman who
caught him in the act of housebreaking; he was at the time on parocle for
assaulting a 70-year-old woman. He was caught and tried. At the trial
for murder, his plea of insanity failed and he was sentenced to death.
After considerable delay, during which public pressure for his reprieve
mounted, the sentence of death was commuted. Tait, who had exhibited

% Information supplied to the author by Dr. John Cowie, based on a
newspaper report, March 7, 1968.
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considerable signs of sexual deviance both at the time of the murder and
previously, was subsequently found to have an abnormal XYY complement.
This came to light in a chromoscme survey conducted at Melbourme's
Fentridge Prison. It is suggested by Fox that had this fact been known

at the time of the trial and the subsequent public controversy surrounding
the case, while it would have made no difference to the rejection of the
plea of insanity, it might have led to a speedier commutation of the

death penalty (Fox, unpublished lecture).

Conclusion

It is submitted that these cases support the arguments advanced above
about the way in which evidence of abnormal chromoscme complement may be
used in criminal trials.
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