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Abstract
Objectives—Criminal behaviour has been
described as a problem in Huntington’s
disease, but systematic studies including
control groups have been missing. Based
on information from Danish registries,
rates and types of crime committed by
patients with Huntington’s disease, non-
aVected relatives, and controls were stud-
ied.
Methods—99 males and 151 females with
Huntington’s disease were compared with
334 non-aVected first degree relatives (134
men and 200 women) and to matched con-
trol groups as to frequencies and types of
registered criminal convictions. Due to
specific age criteria, the group of relatives
comprised only about 9% carriers of the
gene coding for Huntington’s disease.
Results—In male patients, crime rates
were significantly increased compared
with first degree relatives (RR=2.8) and
controls (RR=2.3). All types of crime
occurred more often in male patients;
more severe crimes (murder, rape, arson)
were not reported. Rates of drunken driv-
ing were significantly increased compared
with relatives (RR=3.8) and controls
(RR=7.1). Crime rates were neither in-
creased in female patients nor in male and
female first degree relatives.
Conclusion—The results indicate in-
creased prevalence of criminal behaviour
in males carrying the gene for Hunting-
ton’s disease. The crimes committed seem
to be of relatively minor severity and are
probably closely linked to the personality
changes often seen as a result of the
disease process, although depressive reac-
tions to the disease, with secondary alco-
hol misuse, may also play a part.
Environmental and familial factors
shared by patients and non-aVected at
risk persons seem to be of less aetiological
importance.
(J Neurol Neurosurg Psychiatry 1998;65:467–471)
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Despite low prevalence rates, Huntington’s
disease has always been subject to interest due
to the combination of the characteristic clinical
picture, the heritability, and the considerable
burden laid on the patients and involved fami-
lies. The disease is transferred as an autosomal
dominant trait with high penetrance, aVecting
on average 50% of oVspring, and with a

median age at onset in the mid-40s.1 The
responsible gene has been cloned in 1993.2 The
cognitive and neurological symptoms of pro-
gressing dementia and motor disturbances are
characteristic and may well be considered
purely genetically determined, whereas the
psychiatric and behavioural symptoms are
more heterogenous, probably due to a mixed
genetic and psychosocial aetiology. OVspring
of patients, who know about their risk, live sev-
eral years of their lives with the fear of develop-
ing the disease, a chronically stressful situation
that might produce psychological reactions in
both future patients and siblings who show up
not to be gene carriers. Even if oVspring are not
fully informed about the disease and its impli-
cations, it is well established that life in families
of patients with Huntington’s disease is often
stressful due to familial disruption and social
impairment.3 4

When studying psychiatric and behavioural
phenomena in Huntington’s disease, compari-
son of patients and non-aVected siblings makes
it possible to diVerentiate between biological
and environmental aetiology. Using such a
design, we recently studied the prevalence of
admissions to psychiatric hospitals in Hunting-
ton’s disease families, and were able to
conclude that more severe psychiatric illness
was aetiologically related to the disease process
and not to the psychological and social
environment in the families.5 With a similar
design, this study focuses on crime in patients
and relatives.

Criminal behaviour has been considered a
problem of special relevance in Huntington’s
disease.3 Investigators from diVerent countries
have described populations in which 5%-18%
of the patients were convicted of various sorts
of crime including cases of murder.6–8 One of
these studies6 compared patients with non-
aVected siblings and found serious crimes only
among patients. On the other hand, Folstein et
al, using DSM-III criteria, diagnosed conduct
disorder or antisocial personality disorder in
25% of 112 oVspring of patients with Hunting-
ton’s disease, and found these disorders prima-
rily related to disturbance in the families.9

It is diYcult to conclude from these reports,
however, as systematic studies with control
groups have not been made. It seems to be a
general assumption that various sorts of crime
including serious oVences occur relatively
often among patients with Huntington’s dis-
ease, but it is still uncertain whether the crimi-
nality rates are significantly increased com-
pared with the normal population and to non-
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aVected oVspring of patients. In the present
study, we combined information from the
Danish Central Criminal Register (CCR) with
data from a nationwide register for Hunting-
ton’s disease, and the aims were the following:

(1) To estimate types and frequencies of
convictions among a group of patients with
Huntington’s disease;

(2) To compare these data with correspond-
ing information from (a) non-aVected first
degree relatives of patients with Huntington’s
disease; (b) matched control groups;

(3) To evaluate the relative importance of the
psychosocial environment and of the gene cod-
ing for Huntington’s disease on the develop-
ment of criminal behaviour in patients with
Huntington’s disease and their relatives.

Methods
The subjects were selected from the register for
Huntington’s disease at the Institute of Medi-
cal Biochemistry and Genetics, University of
Copenhagen.10 The registration is nationwide
and is supposed to comprise all cases in
Denmark. Two study groups were selected by
the following criteria:

(1) All subjects registered with a diagnosis of
Huntington’s disease. They should be alive or
have died within 2 years from the time of the
study, as criminality data are deleted from the
CCR 2 years from a person’s death. Two hun-
dred and fifty patients, 99 men and 151
women, fullfilled these criteria, the mean age of
the men being 55.6 (SD 11.9) years, in women
58.2 (SD 15.0) years.

(2) All subjects registered with a prior Men-
delian risk of 50% for being a carrier of the
gene coding for Huntington’s disease, but hav-
ing reached the age of at least 55 without being
aVected themselves. Also these subjects should
be alive or have died within 2 years. These cri-
teria were fullfilled by 334 subjects, 134 men
and 200 women, the mean age of the men
being 68.3 (SD 9.3) years and women 71.6
(SD 9.7) years.

Some registered subjects had undergone
presymptomatic genetic testing. They were all
younger than 55 and were not included. For
ethical reasons, they were not studied as a
separate group. The higher number of women
among the patients and among the at risk sub-
jects may be due to a higher degree of attention
in women than in men towards disease
symptoms, both in themselves and in their par-
ents, resulting in an earlier report to the regis-
ter.

The reason for excluding at risk subjects
below 55 years of age, was to reduce the
number of gene carriers in this subgroup. In
non-aVected subjects at 50% prior risk, the
remaining risk at diVerent ages can be
estimated by life table analyses.11 From the age
distribution in the studied at risk subjects, we
estimated that only about 9% of these subjects
possessed the gene coding for Huntington’s
disease. As a group, however, they had in prin-
ciple been exposed to the same psychological
and environmental stressors as the patients, as
they had grown up in Huntington’s disease
families with a risk of developing the disease

themselves. The groups of patients and at risk
subjects therefore were characterised by shared
environment and diVerent genetic loading. It
follows that criminal behaviour in the group of
non-aVected oVspring could only to a very
small extent be considered genetically deter-
mined (that is, mediated by the gene coding for
Huntington’s disease), whereas crime in the
group of patients could be genetically as well as
environmentally determined.

For each of the persons in the two groups,
control subjects were randomly selected from
the Danish Central Register of Citizens, in
which all inhabitants of Denmark are given
their unique identity number, indicating sex
and date of birth. The control subjects were
matched to the study subjects for sex, age
(within one year), and eventual year of death
(in which a diVerence of 2 years was permit-
ted). It was checked that no control subject was
registered in the Huntington’s disease register,
and the probability of including gene carriers in
the control groups therefore was negligible.

All study and control subjects were screened
through the CCR, in which criminal records
comprising all court convictions for infractions
of the penal law are kept for all citizens until 2
years after their death. For those found in the
CCR, we obtained information about the type
of oVence, the time of conviction, and the sen-
tence applied. As this information was given in
legal terms and paragraphs, it was categorised
by an experienced jurist.

For statistical analyses, Fisher’s exact test
and the Wilcoxon rank sum test were used. The
significance level was chosen as 5%.

ETHICS

The study was based on register data only, and
no subject was contacted personally. None of
the subjects had undergone presymptomatic
genetic testing. When analysing the data, only
serial numbers were used, as all person identi-
fiable information from the CCR was ano-
nymised before given to the investigators. With
these procedures, the study was approved by
the Danish Ethics Committee System and car-
ried out in accordance with the Declaration of
Helsinki (II).

Results
As the rates of registered oVences in all
subgroups were found to be very diVerent in
men and women, results are reported sepa-
rately for the two sexes:

MEN

Prevalence of crime
In the group of male patients 27 (27.3%) were
registered in the CCR (table 1) for one or more
convictions. The median number of convic-
tions was one (range 1–16) and the median age
at first conviction was 36 years (range 18–69).
Due to the insidious onset of the disease,
reliable information concerning the age at
onset is often diYcult to obtain and was not
available in all patients. We therefore were not
able to distinguish rates of crime committed
before and after onset of the disease. In the
group of control subjects matched to the male
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patients, 12 (12.1%) were registered as oVend-
ers, the median number of convictions being
one (range 1–8) and the median age at first
conviction 27.5 (range 20–73) years. The
frequency of criminal oVenders in the patients
was significantly increased with a factor 2.3
compared with the control subjects (p=0.012,
Fisher’s exact test). For the 27 patients and the
12 control subjects, neither the distributions
for age at first conviction nor the distributions
for number of convictions showed significant
diVerences (Wilcoxon rank sum test).

Among the non-aVected first degree relatives
of patients, 13 (9.7%) were registered in the
CCR (table 1). The median number of convic-
tions was one (range 1–6) and the median age
at first conviction 51 (range 24–70) years. In
the matched control group, 10 (7.5%) were
registered in the CCR, the median number of
convictions was one (range 1–2), and the
median age at first conviction 57 (range 20–76)
years. There was no significant diVerence
between the distributions for the first degree
relatives and the matched controls concerning
number of convictions and age at first convic-
tion.

When comparing the patients to the rela-
tives, it should be remembered that patients as
a group were younger than the group of
relatives, therefore having fewer years available
for criminal activity. Nevertheless, it was found
that 2.8 times as many patients with Hunting-
ton’s disease as first degree relatives of patients
were registered in the CCR (27.3% v 9.7%).
This diVerence was highly significant
(p=0.001, Fisher’s exact test). The median
number of convictions was one in both
distributions. For the relatives, however, the

highest number of convictions was six, whereas
four of the 27 criminal patients (15%) had
between seven and 16 convictions. The ages at
first conviction were not comparable, as the
first degree relatives were older than the
patients due to the selection criteria. Among
the first degree relatives as well as among the
matched controls, there was a small group of
subjects who had committed their first crime at
a relatively old age (above 65 years). Due to
their younger age, this was rarely found in
patients and patient controls, explaining the
lower median age at first crime in these two
groups.

Types of oVences
These were divided into seven categories, as
shown in table 1. Because the importance of
alcohol related problems in Huntington’s
disease has been debated,12 and as drunken
driving occurred often in the sample, we listed
this category separately. Traffic crimes without
alcohol involvement typically were cases of
reckless driving. The category of violent crimes
included oVences such as assault, molestation,
and robbery, all involving the use or threat of
physical violence. It should be noted that no
cases of murder or rape were found in the sam-
ple. Theft included stealing other than robbery.
The rest group of other oVences was heterog-
enous and included a few cases of minor sexual
oVences, maltreatment of animals, illegal hunt-
ing, absence from military, and oVences against
drug law. It is seen that all types of oVences
were more frequent in the group of patients
with Huntington’s disease than in the control
group. The frequency was significantly in-
creased in the category of drunken driving,
which was registered in 14.1% of the patients
and only 2.0% of the controls (relative
risk=7.1, p=0.003, Fisher’s exact test). The
patients also showed significantly higher rates
of oVences than first degree relatives in the cat-
egory of drunken driving (14.1% v 3.7%, rela-
tive risk=3.8, p=0.006, Fisher’s exact test). No
diVerences were found between the groups of
non-aVected first degree relatives and controls.

WOMEN

Frequencies of oVenders and types of regis-
tered oVences are shown in table 2. Neither
patients with Huntington’s disease nor first
degree relatives diVered significantly from their
respective control groups. More female pa-
tients than first degree relatives were registered
with a criminal record, but the diVerence was
not significant (Fisher’s exact test). For types of
oVences, the numbers in each category were
small, and no significant diVerences were
found across groups. Median numbers of con-
victions in patients with oVences was one
(range 1–4), in matched controls one (range
1–4), in first degree relatives one (range 1–2)
and in the corresponding control group one
(range 1–1). Median age at first conviction in
patients was 36 (range 20–71) years, in
controls 48 (range 31–69) years, among first
degree relatives 55 (range 47–64) years, and in
the matched control group 55 (range 55–55)

Table 1 Registered oVences in four groups of male subjects

Type of oVence

Group a
n=99
%

Group b
n=99
%

Groups
a v b
p Value

Group c
n=134
%

Group d
n=134
%

Groups
c v d
p Value

Groups
a v c
p Value

TraYc oVences 8.1 6.1 NS 3.0 0 NS NS
Drunken driving 14.1 2.0 0.003 3.7 3.7 NS 0.006
Violent crimes 6.0 1.0 NS 1.5 0 NS NS
Theft 9.1 7.1 NS 3.0 4.5 NS NS
Vandalism 2.0 0 NS 0 0 NS NS
Fraud 5.1 4.0 NS 0.7 0 NS NS
Other oVences 5.1 1.0 NS 1.5 0.7 NS NS
All types* 27.3 12.1 0.012 9.7 7.5 NS 0.001

*Figures are not additive, as several subjects were registered with more than one type of oVence.
Across group comparisons based on Fisher’s exact test.
Groups: a=patients with Huntington’s disease; b=control subjects matched to group a;
c=non-aVected first degree relatives, about 9% are carriers of the gene for Huntington’s disease
(see text for details); d=control subjects matched to group c.

Table 2 Registered oVences in four groups of female subjects

Type of oVence

Group 1
n=151
%

Group 2
n=151
%

Group 3
n=200
%

Group 4
n=200
%

TraYc oVences 1.3 0.7 0.5 0
Drunken driving 0.7 1.3 0 0
Violent crimes 0.7 0.7 0 0
Theft 2.0 3.3 1.0 0.5
Vandalism 0 0 0 0
Fraud 0.7 0 0 0
Other oVences 0.7 0.7 0 0
All types* 4.6 6.0 1.5 0.5

*Figures are not additive, as some subjects were registered with more than one type of oVence.
The numbers of oVences in general were small, and no significant diVerences were found (Fish-
er’s exact test).
Groups: 1=patients with Huntington’s disease; 2=control subjects matched to group 1;
3=non-aVected first degree relatives, about 9% are carriers of the gene for Huntington’s disease
(see text for details); 4=control subjects matched to group 3.
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years. No significant diVerences were found
between the distributions for these two vari-
ables.

Discussion
In this investigation we have demonstrated:

(1) Increased risk of criminal convictions in
male patients with Huntington’s disease com-
pared with controls and with first degree
relatives.

(2) No increased risk in female patients.
(3) No increased risk in male and female first

degree relatives.
All sorts of crime were overrepresented in

male gene carriers, most marked and signifi-
cant in the category of drunken driving,
whereas the most serious oVences such as
arson, rape, or murder did not appear in the
sample at all. The present data did not allow us
to make the distinction whether crime was
committed before or after onset of Hunting-
ton’s disease. Our findings thus indicate
increased prevalences of relatively less severe
criminal behaviour among men, who are going
to develop or who already have Huntington’s
disease.

It should be noted that only crime leading to
convictions has been registered, whereas data
on undetected crime do not exist. It might be
that patients, due to dementia or other distur-
bances, were more likely to be arrested when
acting illegally. If so, this could partly explain
the raised conviction rates. We have no
information on this matter, but we do not find
it plausible that this could fully explain the
marked diVerences showed here.

Recent studies indicate increased preva-
lences of criminal behaviour among patients
with major mental disorders. Increased rates of
violent criminality have been found in male as
well as female schizophrenic patients.13 14 In a
register study of a Swedish birth cohort,15 both
men and women with major mental disorders
(schizophrenia, other psychoses, and major
aVective disorders) were at increased risk of
crime in general and of violent crime. The
largest study to date of crime and mental
disorder seems to be the register study by
Hodgins et al of a Danish birth cohort.16 When
persons with a history of admission to a
psychiatric ward were compared with controls,
it was found that prevalences of all sorts of
criminal convictions were increased in all
psychiatric diagnostic categories. Specific men-
tal disorders, including the group of organic
mental disorders, therefore, were not associ-
ated with any specific category of crime.
Although these findings were true for both
sexes, crime rates in males were markedly
higher than in females.

The association between crime and demen-
tia has been reviewed by Jacoby,17 who
concludes that even though increased oVend-
ing might be expected in demented patients,
due to the lack of inhibitions seen in many
demential states, there is no scientific evidence
supporting this expectation. Studies in this area
are few and unsystematic; however, it seems
likely that much aggressive and insulting

behaviour in clearly demented patients lead to
treatment of some kind, not to conviction.

Our findings imply that crime rates in men
carrying the gene for Huntington’s disease are
increased to a level equal to what is seen in
other groups of psychiatric patients. It seems
reasonable to assume that criminal behaviour
in these subjects often will be associated with
the personality changes including irritability,
impulsive behaviour, poor self control, and
verbal as well as physical aggressiveness, often
described as being early signs of the develop-
ment of Huntington’s disease.1

Highly increased rates of convictions of
drunken driving indicate increased prevalences
of problem drinking or even alcohol addiction
among male patients. Alcoholism has been
described as often occurring in Huntington’s
disease families,4 whereas other investigators
found similar rates of alcoholism in patients
with Huntington’s disease and in the normal
population.12 In our own study of psychiatric
morbidity in Huntington’s disease families, we
did not find increased rates of diagnoses of
alcoholism in patients in hospital compared
with relatives and controls.5 The present results
show that alcohol misuse may be a consider-
able problem in male carriers of the Hunting-
ton’s disease gene, probably closely linked to
the personality changes mentioned above, even
though this problem does not in itself lead to
admission to hospital. Also, the alcohol misuse
might be secondary to depressive reactions
after awareness of the development of the
disease or diYculties from coping with the
disablement. Major aVective disorder thus has
been found to be a common occurrence in
patients of both sexes with Huntington’s
disease.18

We did not find increased rates of convic-
tions in women carrying the Huntington’s dis-
ease gene, a finding contrasting with the stud-
ies of groups of other psychiatric patients, in
whom crime rates were increased in both sexes
compared with the normal population. The
numbers of criminal oVenders were small,
however, in all groups of women, and definite
conclusions are diYcult to draw. Sex diVer-
ences in the symptomatology of Huntington’s
disease have been described by Tamir et al,19

who found males more likely to be aggressive
and females to show depression. This confirms
the generally recognised assumption, that low-
ered mood is often diVerently expressed in the
two sexes, as males are more likely than females
to present with acting out behaviour.

The design of the present study provided the
possibility of direct comparison of two groups
of oVspring of patients with Huntington’s
disease; one group possessing the gene for
Huntington’s disease and having developed the
disease themselves, and one group of non-
aVected oVspring, containing only about 9% of
gene carriers. Both groups could be considered
exposed to the same enduring and considerable
stressors, being brought up in Huntington’s
disease families, as oVspring of disabled
parents, often aware of the marked risk of
themselves developing the devastating disor-
der. Despite these stressors, non-aVected first
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degree relatives were no more likely than con-
trols to develop criminal behaviour, indicating
that environmental factors in the families in
itself did not lead to increased crime rates in
oVspring of patients.

In conclusion, our data indicate that criminal
behaviour in Huntington’s disease seems to be
(1) increased in men only, (2) of low severity,
and (3) related to the disease process, not to
environmental and familial factors shared by
patients and non-aVected siblings. The mech-
anism behind increased crime rates in male
gene carriers may be genetic, mediated through
the personality changes often seen as the first
discrete signs of onset of disease, but depressive
reactions, leading to alcohol misuse and
alcohol related traYc crimes, may also play a
part.

We thank William Sørensen for help in categorising the types of
oVences. The study was supported by Illum Fondet and Fonden
af 1982.
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