
ORIGINAL ARTICLE

Psychotic Disorders and Sex Offending
in a Danish Birth Cohort
Amanda Alden, MA; Patricia Brennan, PhD; Sheilagh Hodgins, PhD; Sarnoff Mednick, PhD, DrMed

Context: Psychotic disorders are associated with an in-
creased risk of aggressive behavior and violent crime.
Whether there is also an association with sex offending
is unknown.

Objectives: To estimate the lifetime prevalence of ar-
rests for sexual offenses (with and without physical ag-
gression) among men and women with psychotic disor-
ders, the moderating effects of comorbid personality
disorders and substance use disorders, and the preva-
lence rates for 4 specific psychotic disorders.

Design: We examined official records of arrests for sexual
offenses with and without physical aggression to com-
pare persons hospitalized with a psychotic disorder with
those who had never been hospitalized.

Setting: Denmark.

Participants: All 358 180 persons born from January
1, 1944, through December 31, 1947, in Denmark.

Main Outcome Measure: Official arrest records.

Results:Amongthemen,2.2%werehospitalizedwithpsy-
chotic disorders. These men committed 8.4% of the physi-
callyaggressivesexualoffensesand9.0%ofthenon–physically
aggressive sexual offenses of the men in the cohort. Com-
paredwithmenwhohadneverbeenhospitalized,menwith
psychoticdisorderswithoutapersonalitydisorderorasub-
stance use disorder were not at increased risk of arrest for
physicallyaggressive sexualoffensesbutwere3 timesmore
likely to have been arrested for non–physically aggressive
sexualoffenses.Psychoticdisorderswithcomorbidperson-
ality disorders or substance use disorders were associated
with a 6-fold increased risk of physically aggressive sex of-
fending and a 3- to 5-fold increased risk of non–physically
aggressive sex offending.

Conclusions: Psychotic disorders comorbid with person-
ality disorders and substance use disorders are associated
withanincreasedriskofsexoffendingwithandwithoutphysi-
calaggression.Mentalhealthpolicyandpracticeneedtotake
account of these findings to improve functional outcome
among persons with psychotic disorders.
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I N THE LITERATURE ON SEX OFFEND-
ing, persons with psychotic dis-
orders have been neglected,1 with
studies focusing primarily on
paraphilias,2 personality disor-

ders (PDs), psychopathy,3-6 and sub-
stance abuse.5,7-9 Most of the studies that
have addressed the specific relationship be-
tween sex offending and psychotic disor-
ders have examined relatively small
samples of patients or convicted offend-
ers and have not included general popu-
lation comparison groups.1,8,10,11 Results
from 2 large-scale studies that examined
the relationship between schizophrenia
and sex offending were mixed.12,13

To date, no general population studies
have examined the relationship between
psychotic disorders and sex offending. We
aimed to fill this research gap to provide in-
formation that was sufficiently reliable and
precise that could be used for policy plan-
ning and clinical practice. Sex offending is

relatively rare and, we suspected, infre-
quent among individuals with psychotic dis-
orders. Consequently, it was essential to ex-
amine a general population cohort that was
large enough to provide reliable estimates.
Furthermore, a large population cohort was
essential to examine the associations of sex
offending with each psychotic disorder—
schizophrenia, organic brain disorder, af-
fective psychosis, and other psychoses—
and to distinguish sexual offenses that
involved physical aggression and those that
did not. The cohort had to be large and rela-
tively old to accurately capture the offend-
ing of persons with psychotic disorders be-
cause we have previously shown that many
men and women with psychotic disorders
begin criminal offending after age 30 years.14

Therefore, we collected data on cohort
members to age 44 years.

Another advantage of a large popula-
tion cohort was that it allowed us to ex-
amine the possible moderating effect of co-
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morbid PDs and substance use disorders (SUDs) on the
associations among psychotic disorders as a whole, 4 spe-
cific psychotic disorders, and aggressive and nonaggres-
sive sex offending. Previous investigations have shown
that, among persons with psychotic disorders, comor-
bid PDs and SUDs further increase the risks of violent
offending and aggressive behavior beyond the risks con-
ferred by the psychotic illness.12,15-17

We examined data from a Danish birth cohort that in-
cluded 358 180 persons to answer the following re-
search questions: (1) Are individuals with psychotic
disorders at an increased risk of sex offending? (2) Does
the type of psychotic disorder or the type of sexual of-
fense affect the magnitude of the risk? and (3) Do co-
morbid PDs and SUDs moderate the relationship be-
tween psychotic disorders and sex offending? In light of
the robust findings of an increased risk of aggressive be-
havior toward others among persons with psychotic dis-
orders as a whole, and specifically among those with
schizophrenia and organic brain disorder, we hypoth-
esized that men who had been hospitalized for a psy-
chotic disorder, schizophrenia, or an organic brain dis-
order would have an increased risk of arrest for any sexual
offense and for physically aggressive sexual offenses com-
pared with men who had never been hospitalized. We
hypothesized that affective psychosis would not be as-

sociated with an increased risk of sex offending, unless
accompanied by a comorbid PD or SUD. Based on evi-
dence that PDs and SUDs further increased risks of ag-
gressive behavior among persons with psychotic disor-
ders and schizophrenia, we hypothesized that these
comorbid disorders would further increase the risks of
arrests for any sexual offenses and for physically aggres-
sive sexual offenses among men with psychotic disor-
ders, schizophrenia, and organic brain disorder. We were
not aware of previous findings regarding non–
physically aggressive sex offending among men with psy-
chotic disorders, but, given the need for precise infor-
mation for planning services, we explored these
associations.

METHODS

PARTICIPANTS

The present study examined data from a cohort of all individu-
als born in Denmark from January 1, 1944, through Decem-
ber 31, 1947 (N=358 180). The data were obtained from offi-
cial national registers in 1991. Identifiers were removed from
all data before analysis, and the Minister of Justice in Den-
mark ensured ethical compliance in the merging of data from
distinct registries.

The cohort included 171 949 women. Those who had died
(n=3563) or emigrated before 44 years of age (n=6064) were
excluded. The cohort included 186 231 men and, as with the
women, those who had died (n=6441) or emigrated before 44
years of age (n=6122) were dropped from the analyses to hold
constant the period for the recording of psychiatric hospital-
izations and criminal offending. Also, men whose only re-
corded hospitalizations had occurred when the police trans-
ferred them to the hospital after an arrest (n=109) were
excluded. The final cohort included 173 559 men. Socioeco-
nomic status was indexed using occupational status and clas-
sified using a revision of the prestige scale developed by Sva-
lastoga18 for the Danish population. Occupation was not available
for 7.3% of the subjects. As per the recommendation of Cohen
and Cohen,19 missing data were coded to the mean, and a dummy
coded variable (1 indicates socioeconomic data are present) was
included as a statistical control in the logistic regression analy-
ses. The male cohort members are described in Table 1.

DIAGNOSES

In 1991, the records of psychiatric hospitalizations were ob-
tained from the Danish Psychiatric Register at the Institute for
Psychiatric Demography in Aarhus, Denmark. This register con-
tains information for Denmark on all dates of admission to and
discharge from psychiatric hospitals and the codes for pri-
mary, secondary, and tertiary diagnoses according to the In-
ternational Classification of Diseases, Eighth Revision (ICD-8).
Previous studies using data from the Psychiatric Register have
found an agreement rate of greater than 90% between the ICD-8
register diagnoses and the diagnostic systems of DSM-III and
DSM-III-R.20

Diagnostic status was defined as it had been in previous re-
search with this cohort.15 In this sample, 9832 men (5.7%) had
been hospitalized on a psychiatric ward at least once. These co-
hort members were further separated into diagnostic groups
based on the ICD-8 hospital discharge diagnoses. In the first
group, 6023 men had been admitted to a hospital with a non-
psychotic disorder; in the second, 3809 participants had been

Table 1. Description of the 173 559 Men in the Cohorta

Characteristic Finding

Mean age, y 44
Socioeconomic status

Low 42.4
Middle 31.2
High 19.1
Missing 7.3

Marital status
Single 16.5
Married 69.6
Divorced 13.2
Widowed 0.7

Never hospitalized 94.3
Hospitalized at least once with a psychotic disorder 2.2
Mean hospitalization time for men with psychosis, d 457.9
Schizophrenia 0.7

With comorbid PDb 37.3
With comorbid SUDb 26.0

Organic brain disorder 0.6
With comorbid PDb 35.9
With comorbid SUDb 75.0

Affective psychosis 0.5
With comorbid PDb 41.8
With comorbid SUDb 27.3

Other psychotic disorder 0.8
With comorbid PDb 42.2
With comorbid SUDb 36.5

Any sex offending 1.1
Aggressive sex offending 0.6
Non–physically aggressive sex offending 0.5

Abbreviations: PD, personality disorder; SUD, substance use disorder.
aUnless otherwise specified, data are expressed as percentage of the

study sample of 173 559 men.
b Indicates that the finding for the secondary characteristic represents the

percentage of men with the primary characteristic.
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hospitalized with a psychotic disorder, including 1143 with
schizophrenia or schizoaffective disorder (including all sub-
types; hereinafter referred to as schizophrenia), 1030 with or-
ganic brain disorder (including dementia, alcoholic psycho-
sis, psychosis associated with intercranial infection, and
psychosis associated with cerebral infection or injury), 942 with
affective psychosis (including depressive psychoses and ma-
nia), and 1309 with other psychoses (including reactive, para-
noid, and unspecified psychoses). Some individuals received
diagnoses of more than 1 type of psychotic disorder during their
lifetime, so the individual psychotic disorder categories do not
add to the total. Secondary diagnoses of PDs (including schiz-
oid, antisocial, paranoid, explosive, hysterical, and/or as-
thenic) and SUDs (including alcohol and/or other drug abuse
and/or dependence) (ICD-8) were also extracted from the psy-
chiatric register.

SEX OFFENDING

In 1991, official arrest and conviction data were obtained
from the Danish National Police Register. In Denmark, unlike
common law countries, the police have no discretionary pow-
ers with regard to arrest, nor do they engage in plea bargain-
ing. When a crime has been committed, suspects are arrested,
and, if there is a possibility that they have a psychotic disor-
der, they are transferred for treatment only after a charge has
been filed. Later, many of these individuals may not be pros-
ecuted for their offenses. This differs from police practice in
the United States, where mentally disordered individuals who
have committed crimes may be diverted by police to a hospi-
tal rather than charged with an offense. The Danish practice
of arresting and charging all suspected offenders regardless of
their mental status reduces any prejudice, positive or negative,
based on that suspect’s mental status at the time of arrest.
Therefore, arrest data, rather than conviction data, were
examined in this study.

Lifetime arrest data were available for all offenses included
in the Danish penal code (including traffic laws, special busi-
ness laws, and index offenses). Physically aggressive sexual of-
fenses included rape, pedophilia, and frotteurism. Non–
physically aggressive sexual offenses included offenses against
public decency, voyeurism, and exhibitionism.

Among the women in the cohort, 4153 (2.6%) had been hos-
pitalized with a psychotic disorder by 44 years of age. Three of
these women (0.07%) had been arrested for a sexual offense
compared with 19 of the 150 988 women (0.01%) who had never
been hospitalized. Given the low rate of sex offending for women,
analyses in this report were restricted to the men in the
cohort.

STATISTICAL ANALYSIS

We conducted logistic regression analyses and calculated
odds ratios (ORs) to examine the associations between psy-
chotic disorders as a whole and each type of psychotic
disorder—schizophrenia, organic brain disorder, affective
psychosis, and other psychoses—and lifetime arrests for any
sexual offense, for sexual offenses involving physical aggres-
sion, and for non–physically aggressive sexual offenses. The
comparison group consisted of the male cohort members
who had never been hospitalized in a psychiatric ward.
Next, we repeated these analyses among the men with psy-
chotic disorders as a whole and each type of psychotic disor-
der, with and without comorbid PDs and SUDs. All of the
analyses included statistical controls for marital status,
socioeconomic status, and total time of hospitalization. The
� levels were set at .05.

RESULTS

Of the 173 559 men in the cohort, 471 (0.3%) had been
arrested for rape, 517 (0.3%) for pedophilia, 55 (0.03%)
for frotteurism, and 950 (0.5%) for offenses against
public decency, voyeurism, or exhibitionism. By age 44
years, 3809 (2.2%) had been hospitalized for a psy-
chotic disorder. The men with psychotic disorders com-
mitted 8.4% of all the physically aggressive sexual
offenses and 9.0% of the non–physically aggressive
sexual offenses committed by men in the cohort. Men
with psychotic disorders constituted 8.1% of the male
sex offenders in this cohort.

ARE INDIVIDUALS WITH PSYCHOTIC
DISORDERS AT AN INCREASED RISK

OF SEX OFFENDING?

As presented in Table 2, men who had been hospital-
ized with a psychotic disorder at least once by the middle
of their fifth decade of life, compared with those who had
never been hospitalized, were almost 4 times more likely
to have been arrested for any sexual offense, 4 times more
likely to have been arrested for any sexual offense and
for physically aggressive sexual offenses, and 3 times more
likely to have been arrested for a non–physically aggres-
sive sexual offense.

DOES TYPE OF PSYCHOTIC DISORDER
OR SEXUAL OFFENSE AFFECT

THE MAGNITUDE OF THIS RISK?

As can be seen in Table 2, different types of psychotic
disorders were associated with different risks of sex of-
fending. Men with affective psychoses were not more likely
than nonhospitalized men to commit any sexual of-
fense, an aggressive sexual offense, or a nonaggressive
sexual offense. In contrast, men with other psychotic dis-
orders, schizophrenia, and organic brain disorders had
an increased risk of sex offending compared with non-
hospitalized control subjects.

The patterns of risk of types of sexual offenses dif-
fered across the psychotic disorder categories as well. Men
with organic brain disorder had higher ORs for any sexual
offense and for physically aggressive sexual offenses than
for nonaggressive sexual offenses, whereas men with
schizophrenia and those with other psychotic disorders
had higher ORs for nonaggressive than for aggressive
sexual offenses.

DO COMORBID PDs AND SUDs MODERATE
THE RELATIONSHIP BETWEEN PSYCHOTIC

DISORDERS AND SEX OFFENDING?

Men with psychotic disorders alone, ie, no comorbid PD
or SUD, were twice as likely as the never-hospitalized male
cohort members to have been arrested for any sexual of-
fense and 3 times more likely to have been arrested for a
non–physically aggressive sexual offense. Psychotic dis-
orders not accompanied by a PD or an SUD were not as-
sociated with an increased risk of arrest for offenses in-
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volving any sexual offense and for physically aggressive
sexual offenses. The presence of a PD or an SUD signifi-
cantly increased the risk of arrest for any sexual offense
and for physically aggressive sexual offenses and non-
aggressive sexual offenses.

Schizophrenia

The presence of a comorbid PD or SUD appeared to
moderate the relationship between schizophrenia and
aggressive sex offending. As can be seen in Table 2, men
with schizophrenia who did not have a comorbid PD or
SUD were not at an increased risk of any sexual offense
or of physically aggressive sexual offenses, whereas
men with schizophrenia who also had a PD or an SUD
were 5 times as likely as nonhospitalized men to be ar-
rested for any sexual offense and for physically aggres-
sive sexual offenses. In contrast, ORs for nonaggressive

sex offending remained fairly constant (6.00) for men
with schizophrenia, regardless of whether they had a
comorbid PD or SUD.

Organic Brain Disorder

Men with an organic brain disorder and no comorbid PD
or SUD were more likely than the nonhospitalized men
to have been arrested for any sexual offense, but there
was no increase in the risk of sex offending with or with-
out physical aggression. The presence or absence of co-
morbid SUDs did not substantially change the relation
between organic brain disorder and sex offending. In con-
trast, ORs for sexual offenses of all types were more than
double (physically aggressive, 9.39 vs 4.13; non–
physically aggressive, 5.46 vs 1.57) for men with or-
ganic brain disorder when a comorbid PD was present
(Table 2).

Table 2. Odds of Arrest for Sexual Offenses for Men With Psychotic Disorders and for Men Who Were Never Hospitalized

Hospitalization Status and Diagnosis

Any Sexual Offense Sexual Aggressiona Other Sexual Offensesb

Sex Offenders,
No. (%)

OR
(95% CI)

% of
Offenders

OR
(95% Cl)

% of
Offenders

OR
(95% CI)

Never been hospitalized 163 727 (0.9) 1 [Reference] 0.5 1 [Reference] 0.4 1 [Reference]
Hospitalized with psychotic disorder

All psychotic disorders 3809 (4.0) 3.67 (3.05-4.43) 2.2 3.92 (3.05-5.04) 1.8 3.33 (2.52-4.38)
Schizophrenia 1143 (4.1) 4.19 (2.91-6.01) 1.2 2.63 (1.39-4.99) 2.9 5.77 (3.74-8.90)
Organic brain disorder 1030 (5.1) 4.27 (3.13-5.82) 3.5 5.47 (3.76-7.96) 1.7 2.71 (1.58-4.65)
Affective psychoses 942 (2.0) 1.61 (0.94-2.73) 1.1 1.87 (0.93-3.78) 1.0 1.39 (0.62-3.10)
Other psychotic disorder 1309 (4.9) 4.50 (3.39-5.96) 2.3 3.94 (2.63-5.91) 2.6 4.95 (3.37-7.27)

Hospitalized with psychotic disorder alone
All psychotic disorders 1657 (2.5) 2.36 (1.67-3.33) 0.9 1.61 (0.92-2.83) 1.6 3.16 (2.05-4.86)
Schizophrenia 586 (3.6) 3.54 (2.07-6.03) 0.5 0.93 (0.23-3.70) 3.1 6.27 (3.52-11.17)
Organic brain disorder 196 (3.1) 2.53 (1.02-6.24) 1.5 2.41 (0.70-8.34) 1.5 2.63 (0.73-9.55)
Affective psychoses 454 (0.9) 0.87 (0.30-2.53) 0.7 1.19 (0.34-4.13) 0.2 0.94 (0.07-12.28)
Other psychotic disorder 541 (3.9) 3.80 (2.38-6.08) 1.5 2.48 (1.15-5.31) 2.4 5.25 (2.92-9.43)

Hospitalized with psychotic disorder with PD
All psychotic disorders 1374 (5.7) 6.03 (4.61-7.89) 3.3 6.77 (4.74-9.68) 2.4 4.94 (3.31-7.39)
Schizophrenia 426 (4.7) 5.75 (3.24-10.20) 2.1 4.85 (2.08-11.29) 2.6 6.43 (3.01-13.74)
Organic brain disorder 370 (7.6) 7.87 (4.89-12.65) 4.9 9.39 (5.16-17.07) 2.7 5.46 (2.57-11.59)
Affective psychoses 394 (2.5) 2.34 (1.14-4.84) 1.3 3.29 (1.01-10.68) 1.3 2.17 (0.77-6.09)
Other psychotic disorder 552 (6.0) 5.96 (3.95-8.99) 3.3 6.42 (3.70-11.16) 2.7 5.24 (2.87-9.57)

Hospitalized with psychotic disorder without PD
All psychotic disorders 2435 (3.0) 2.62 (2.02-3.42) 1.5 2.62 (1.83-3.76) 1.5 2.60 (1.78-3.80)
Schizophrenia 717 (3.8) 3.64 (2.26-5.87) 0.7 1.37 (0.47-3.97) 3.1 6.00 (3.53-10.20)
Organic brain disorder 660 (3.8) 2.99 (1.93-4.63) 2.7 4.13 (2.49-6.85) 1.1 1.57 (0.67-3.69)
Affective psychoses 548 (1.6) 1.16 (0.52-2.61) 0.9 1.51 (0.56-4.11) 0.7 0.86 (0.23-3.24)
Other psychotic disorder 757 (4.1) 3.67 (2.47-5.44) 1.6 2.59 (1.40-4.80) 2.5 4.82 (2.93-7.94)

Hospitalized with psychotic disorder with SUD
All psychotic disorders 1480 (5.3) 4.39 (3.37-5.72) 3.5 5.83 (4.22-8.06) 1.8 2.74 (1.74-4.31)
Schizophrenia 297 (5.7) 5.60 (2.90-10.80) 2.7 5.18 (2.03-13.22) 3.0 5.78 (2.37-14.13)
Organic brain disorder 772 (5.3) 4.18 (2.92-5.98) 3.8 5.75 (3.77-8.78) 1.6 2.26 (1.16-4.42)
Affective psychoses 257 (3.9) 2.24 (0.98-5.14) 1.9 2.99 (1.04-8.57) 1.9 1.71 (0.46-6.31)
Other psychotic disorder 478 (5.9) 4.49 (2.86-7.04) 2.9 5.00 (2.70-9.26) 2.9 4.13 (2.14-7.95)

Hospitalized with psychotic disorder without SUD
All psychotic disorders 2329 (3.1) 3.06 (2.35-3.99) 1.3 2.49 (1.67-3.71) 1.8 3.62 (2.56-5.17)
Schizophrenia 846 (3.5) 3.68 (2.36-5.74) 0.7 1.59 (0.62-4.11) 2.8 5.85 (3.54-9.64)
Organic brain disorder 258 (4.7) 4.34 (2.30-8.20) 2.7 4.69 (2.07-10.63) 1.9 3.72 (1.40-9.89)
Affective psychoses 685 (1.3) 1.25 (0.61-2.58) 0.7 1.40 (0.54-3.66) 0.6 1.10 (0.36-3.30)
Other psychotic disorder 831 (4.3) 4.34 (3.01-6.26) 1.9 3.43 (2.00-5.91) 2.4 5.19 (3.20-8.43)

Abbreviations: CI, confidence interval; OR, odds ratio; PD, personality disorder; SUD, substance use disorder.
a Indicates any sexual offense and physically aggressive sexual offenses.
b Indicates non–physically aggressive sexual offenses.
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Affective Disorder

Affective psychoses were related to an increased risk of
sex offending only when combined with a PD or an SUD,
and this increased risk was specific to any sexual of-
fense and to physically aggressive sexual offenses. This
same general pattern of results was noted when analy-
ses were restricted to men with bipolar and manic
conditions.

Other Psychotic Disorders

For men with other psychotic disorders, comorbid PDs
and SUDs increased the ORs for any sexual offense and
for physically aggressive sexual offenses but did not sub-
stantially alter the ORs for nonaggressive sex offending.

EFFECT OF EXCLUDING COHORT
MEMBERS WHO HAD DIED

Post hoc analyses indicated that excluding men in the
cohort who had died or emigrated before 44 years of age
did not change the results.

COMMENT

To our knowledge, this is the first epidemiological in-
vestigation of a large general population cohort to ex-
amine the prevalence of sex offending among persons with
psychotic disorders. Even in this birth cohort, which in-
cluded 358 180 persons, too few women had been ar-
rested for sexual offenses to permit analyses. Among the
4153 women who had been hospitalized with a psychotic
disorder, there were only 3 who had been arrested for a
sexual offense. Previous studies have consistently shown
that, although proportionately more men than women with
psychotic disorders and with schizophrenia engage in
physical aggression and violent crime, the psychotic dis-
orders as a whole (and specifically schizophrenia) are as-
sociated with a greater incremental risk of aggressive be-
havior and violent crime in women than in men.15,21 The
results of recent studies suggest that the prevalence of as-
saults by women and men with psychotic disorders liv-
ing in the community is similar.22 However, the findings
from the present study indicate that, among women with
psychotic disorders, violent offending and aggressive be-
havior rarely include any sexual aggression.

The cohort examined in the present study was large
enough to thoroughly examine the association between
psychosis and sex offending among men. As we had hy-
pothesized, men who had been hospitalized for a psy-
chotic disorder were significantly more likely to have been
arrested for a sexual offense than were men who had never
been hospitalized. This finding is consistent with evi-
dence from studies that show an increased prevalence of
violent crime among men with psychotic disorders com-
pared with the general population where they live23,24 and
with studies of random samples of convicted offenders
showing elevated rates of psychotic disorders compared
with age- and sex-matched samples of the general
population.25

The type of psychotic disorder, the type of sexual of-
fense, and comorbidity were all influential factors in the
psychotic disorder–sex offending relationship. Schizo-
phrenia was associated with an increased risk of any sexual
offense and of physically aggressive sexual offenses and
other types of sexual offenses. Schizophrenia in the ab-
sence of comorbid PDs and SUDs did not increase the
risk of arrest for any sexual offense and for physically ag-
gressive sexual offenses. In light of the findings that schizo-
phrenia alone is associated with increased risks of physi-
cal aggression12,15,26 and violent crime,26 the present
findings, if replicated, further circumscribe the type of
aggressive behavior engaged in by men with schizophre-
nia. Many studies have shown an increased prevalence
of physical aggression and violent crime by men with
schizophrenia and any PD,15 with antisocial PD,26-29 with
conduct disorder before 15 years of age,30,31 and with
SUDs.32,33 Findings from the present study concur and
extend previous findings by showing that schizophre-
nia plus a PD or an SUD was associated with an in-
creased risk of any sexual offense and of physically ag-
gressive sexual offenses.

In the present study, schizophrenia alone and com-
bined with a PD or an SUD were associated with an in-
creased risk of non–physically aggressive sex offending.
This finding is consistent with evidence showing that
schizophrenia confers a risk of nonviolent offend-
ing.12,15,26 Again, a pattern of antisocial behavior in child-
hood and adolescence, well before the onset of schizo-
phrenia, increases the risk of persistent nonviolent
offending.30 These offenses have negative consequences
for the perpetrators: they lead to imprisonment, associa-
tion with antisocial and criminal peers, and rejection by
the community.

Men with organic brain disorder and no PD or SUD
were not at increased risk of aggressive or non–
physically aggressive sexual offending. The addition of
a PD, however, increased the risk of both types of sex
offending. In a previous study with this same group, we
found that approximately 30% of the men with organic
brain disorder had committed at least 1 criminal offense
before 18 years of age.34 The organic brain disorder on-
set occurred, on average, when these men were in the
middle of their fourth decade of life. An examination of
their criminal records led us to speculate that these men
may have demonstrated antisocial behavior since child-
hood. Such a pattern of behavior includes repeated en-
gagement in reckless activities such as driving while in-
toxicated, driving with excessive speed, and using illicit
drugs. The organic brain disorder in this subgroup may
have resulted from injuries caused by the individual’s ten-
dency to take unnecessary risks with his own safety. More
research is required to test the hypothesis that a sub-
group of boys who demonstrate conduct disorder in child-
hood injure themselves and cause an organic brain syn-
drome and that this subgroup shows elevated rates of
aggressive and nonaggressive sex offending.

Among men, affective psychosis in the absence of co-
morbid PDs and SUDs was not associated with in-
creased risk of sex offending. However, the addition of a
PD or an SUD increased the risk of offenses involving any
sexual offense and of physically aggressive sexual of-
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fenses. These findings are consistent with the results of
previous investigations with this cohort15 and others35-37

showing that affective psychosis was not associated with
an increased risk of violent crimes except when com-
bined with a PD or an SUD.

Other psychotic disorders with and without comor-
bid PDs or SUDs significantly increased the risk for
physically aggressive and non–physically aggressive sex
offending.

LIMITATIONS

The findings from the present study need to be consid-
ered in light of limitations in the method. First, the use
of arrest data likely underestimates the incidence of sex
offending. Victims often do not report attacks and the
perpetrators of many reported incidents are never iden-
tified. On the other hand, persons with psychotic disor-
ders may be more easily identified than other offenders
because their crimes may be less sophisticated and more
easily detected by law enforcement officials.

We used hospital admissions and clinical diagnoses
to classify cohort members. Studies show that, in Den-
mark in the period when the data were collected, almost
all persons with psychosis would have been hospital-
ized at least once by the middle of their fifth decade of
life.38 Hospital diagnoses of psychotic disorders are also
not ideal, but, as noted, studies indicate that the dis-
charge diagnosis recorded in the files closely resembles
the independent diagnosis using DSM criteria. Second-
ary and tertiary diagnoses are difficult to make in indi-
viduals with psychosis. The rather lengthy stays in in-
patient wards at the time of the study, however, increase
the validity of these diagnoses.39

Another limitation identified in this study is the pos-
sibility that psychotic disorders were diagnosed after an
arrest for a sexual offense when they would not have been
diagnosed otherwise. Such occurrences would have arti-
ficially inflated the rates of sex offending among men di-
agnosed as having psychosis. In a series of secondary analy-
ses (not reported herein; A.A., unpublished data, 2007),
we examined whether psychotic disorders and sex offend-
ing were still related when only those men who had been
hospitalized before their first arrest were included in the
analyses. As for the whole cohort, there was an increase
in the risk of sex offending among men who had been ad-
mitted for a psychotic disorder before the first offense.

Cultural factors may affect the generalizability of these
results. This study was conducted using a birth cohort
from Denmark, where cultural norms concerning sexu-
ality and definitions of criminality differ from those in
the United States. The results of the present investiga-
tion may not be generalizable to US society.

IMPLICATIONS

The results of the present study have implications for un-
derstanding and treating psychotic disorders, for the pre-
vention of sex offending, and for the rehabilitation of sex
offenders. The results further extend the evidence show-
ing that psychotic disorders other than affective psycho-
sis, and even psychotic symptoms in the absence of a dis-

order, are associated with an increased risk of aggressive
behavior toward others. These consistent findings im-
pel us to identify the specific factors that confer risk of
aggressive behavior among individuals with each type of
psychotic disorder. Some of these factors will be distal
and will involve patterns of behavior that emerged long
before the illness, whereas others will be more proximal
to the incident. For example, among men with schizo-
phrenia, the findings from the present investigation con-
cur with those from other studies suggesting that co-
morbid PDs and SUDs are associated with increasing the
risk of aggressive behavior. At least 1 PD, that involving
a stable pattern of antisocial behavior since childhood,
is more prevalent among persons with schizophrenia than
in the general population.40 Children and adolescents with
conduct disorder are exposed earlier than other chil-
dren to alcohol and illicit drugs,41 and abuse is part of
their antisocial lifestyle. Thus, before schizophrenia on-
set, a long-established pattern of antisocial behavior is
evident. Among persons with other subtypes of psy-
chotic disorders, SUDs are associated with aggressive be-
havior, although there is no history of antisocial behav-
ior before illness onset.31

Most treatment programs for sex offenders are learn-
ing based. Some also use hormonal treatments.42 Offend-
ers with psychotic disorders are usually excluded from
such treatments. Psychotic disorders and sex offending
are often treated separately, with only one or the other
condition being the focus of care. For example, a recent
examination of the treatments provided to an inpatient
sample of 84 sex offenders with schizophrenia found that
only 10 of these men received cognitive behavioral treat-
ment aimed at preventing further sex-offending behav-
ior.11 Moreover, descriptions of treatment for sex offend-
ers often do not attend to the potential role that
antipsychotic medications might play in the treatment
process, although a recent clinical review has pointed out
the need for a change in this practice.43 Thus, the few ex-
isting reports suggest that clinical practice is based on
the presumption that treating the psychotic illness will
prevent further sex offending. The findings of the pres-
ent investigation indicate that this may be a faulty
assumption.

Policy planners and clinicians responsible for the treat-
ment of patients with schizophrenia, organic brain dis-
orders, and other nonaffective psychoses need to recog-
nize the increase in risk these disorders confer for sex
offending and for other forms of aggressive behavior. As-
sessment of the distal and proximal factors associated with
these behaviors will establish the level of risk and iden-
tify proximal factors that can be targeted by interven-
tions to reduce risk.44 Studies have shown the useful-
ness of specific medications45,46 and of community
treatment orders that remain in place for at least 18
months in reducing violent behavior. Naturalistic fol-
low-up studies of patients with psychotic disorders and
histories of violence who have been treated in special-
ized hospitals and community programs report good out-
come, even in very high-risk samples.47-49 These find-
ings suggest that adequate and appropriate treatment
could theoretically prevent violent crimes and aggres-
sive behavior in this population.
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The results of the present investigation also have im-
plications for treatment programs for sex offenders that
usually do not include men with psychosis. Studies of
the effectiveness of these cognitive behavioral programs
and hormonal treatments for sex offenders with psy-
chotic disorders are needed. One strategy would be to
modify the learning-based programs for sex offenders with
psychotic disorders. An alternative treatment strategy
would be to view the sexual offending as one aspect of a
problem with aggressive behavior and to target aggres-
sive behavior using social learning–based programs with
proven efficacy.

Submitted for Publication: August 17, 2006; final revi-
sion received and accepted April 26, 2007.
Correspondence: Amanda Alden, MA, Department of Psy-
chology, Emory University, 532 N Kilgo Cir, Atlanta, GA
30322 (sachurc@emory.edu).
Financial Disclosure: None reported.
Funding/Support: This study was supported by grant MH-
50017 from the National Institute of Mental Health, grant
CX0063 from the National Institute of Justice, grants from
Fonds concerte d’aide a la recherche and the Social Sci-
ence and Humanities Research Council, a Research Sci-
entist Award from the National Institutes of Health (Dr
Mednick), and a Royal Society Wolfson Merit Award (Dr
Hodgins).
Acknowledgment: The directors and staff of the Danish
Criminal and Psychiatric Registers assisted with the data
collection phase of this study.

REFERENCES

1. Craissati J, Hodes P. Mentally ill sex offenders: the experience of regional se-
cure unit. Br J Psychiatry. 1992;161:846-849.

2. Abel GG, Osborn C. The paraphilias: the extent and nature of sexually deviant
and criminal behavior. Psychiatr Clin North Am. 1992;15(3):675-687.

3. Grubin D. Predictors of risk in serious sex offenders. Br J Psychiatry Suppl. 1997;
(32):17-21.

4. Hare RD. Psychopathy as a risk factor for violence. Psychiatr Q. 1999;70(3):
181-197.

5. McGrath RJ. Sex offender risk assessment and disposition planning: a review of
empirical and clinical findings. Int J Offender Ther Comp Criminol. 1992;35:
328-350.

6. Porter S, Fairweather D, Drugge J, Herve H, Birt A, Boer DP. Profiles of psy-
chopathy in incarcerated sexual offenders. Crim Justice Behav. 2000;27(2):
216-233.

7. Allnutt SH, Bradford JMW, Greenburg DM, Curry S. Comorbidity of alcoholism
and the paraphilias. J Forensic Sci. 1996;41(2):234-239.

8. Chesterman P, Sahota K. Mentally ill sex offenders in a regional secure unit, I:
psychopathology and motivation. J Forensic Psychiatry. 1998;9(1):150-160.

9. McElroy SL, Soutulle CA, Taylor P, Nelson EB, Beckman DA, Brusman LA, Ombaba
JM, Strakowski SM, Keck PE Jr. Psychiatric features of 36 men convicted of sexual
offenses. J Clin Psychiatry. 1999;60(6):414-420.

10. Raymond NC, Coleman E, Ohlerking F, Christenson GA, Miner M. Psychiatric co-
morbidity in pedophilic sex offenders. Am J Psychiatry. 1999;156(5):786-788.

11. Smith AD, Taylor PJ. Serious sex offending against women by men with
schizophrenia. Br J Psychiatry. 1999;174:233-237.

12. Wallace C, Mullen PE, Burgess P. Criminal offending in schizophrenia over a 25-
year period marked by deinstitutionalization and increasing prevalence of co-
morbid substance use disorders. Am J Psychiatry. 2004;161(4):716-727.

13. Modestin J, Ammann R. Mental disorder and criminality: male schizophrenia.
Schizophr Bull. 1996;22(1):69-82.

14. Hodgins S. Epidemiological investigations of the associations between major men-
tal disorders and crime: methodological limitations and validity of the conclusions.
Soc Psychiatry Psychiatr Epidemiol. 1998;33(suppl 1):S29-S37.

15. Brennan PA, Mednick SA, Hodgins S. Major mental disorders and criminal vio-
lence in a Danish birth cohort. Arch Gen Psychiatry. 2000;57(5):494-500.

16. Swanson JW, Holzer CED, Ganju VK, Jono RT. Violence and psychiatric disor-
der in the community: evidence from the Epidemiologic Catchment Area Surveys.
Hosp Community Psychiatry. 1990;41(7):761-770.

17. Walsh E, Gilvarry C, Samele C, Harvey K, Manley C, Tattan T, Tyrer P, Creed F,
Murray R, Fahy T; UK700 Group. Predicting violence in schizophrenia: a pro-
spective study. Schizophr Res. 2004;67(2-3):247-252.

18. Svalastoga K. Prestige, Class and Mobility. Copenhagen, Denmark: Glydendal;
1959.

19. Cohen J, Cohen P. Applied Multiple Regression/Correlation Analysis for the Be-
havioral Sciences. Hillsdale, NJ: Lawrence A Erlbaum Associates; 1975.

20. Jørgensen A, Teasdale TW, Parnas J, Schulsinger F, Schulsinger H, Mednick
SA. The Copenhagen high-risk project: the diagnosis of maternal schizophrenia
and its relation to offspring diagnosis. Br J Psychiatry. 1987;151:753-757.

21. Hodgins S, Mednick SA, Brennan P, Schulsinger F, Engberg M. Mental disorder
and crime: evidence from a Danish birth cohort. Arch Gen Psychiatry. 1996;
53(6):489-496.

22. Dean K, Walsh E, Moran P, Tyrer P, Creed F, Byford S, Burns T, Murray R, Fahy
T. Violence in women with psychosis in the community: a prospective study. Br
J Psychiatry. 2006;188:264-270.

23. Hodgins S. Mental disorder, intellectual deficiency and crime: evidence from a
birth cohort. Arch Gen Psychiatry. 1992;49(6):476-483.

24. Wiersma D, Wanderling J, Dragomirecka E, Ganev K, Harrison G, An Der Heiden
W, Nienhuis FJ, Walsh D. Social disability in schizophrenia: its development and
prediction over 15 years in incidence cohorts in six European centres. Psychol
Med. 2000;30(5):1155-1167.

25. Fazel S, Danesh J. Serious mental disorder in 23000 prisoners: a systematic re-
view of 62 surveys. Lancet. 2002;359(9306):545-550.

26. Arseneault L, Moffitt TE, Caspi A, Taylor PJ, Silva PA. Mental disorders and vio-
lence in a total birth cohort: results from the Dunedin study. Arch Gen Psychiatry.
2000;57(10):979-986.

27. Crocker AG, Mueser KT, Drake RE, Clark RE, McHugo GJ, Ackerson TH, Theimann
H, Alterman AI. Antisocial personality, psychopathy, and violence in persons with
dual disorders: a longitudinal analysis. Crim Justice Behav. 2005;32(4):
452-476.

28. Moran P, Hodgins S. The correlates of co-morbid antisocial personality disor-
der in schizophrenia. Schizophr Bull. 2004;30(4):791-802.

29. Mueser KT, Rosenberg SD, Drake RE, Miles KM, Wolford G, Vidaver R, Carrieri
K. Conduct disorder, antisocial personality disorder, and substance abuse in
schizophrenia. J Abnorm Psychol. 1997;106(3):473-477.

30. Hodgins S, Tiihonen J, Ross D. The consequences of conduct disorder for males
who develop schizophrenia: associations with criminality, aggressive behavior,
substance use, and psychiatric services. Schizophr Res. 2005;78(2-3):
323-335.

31. Mueser KT, Crocker AG, Frisman LB, Drake RE, Covell NH, Essock SM. Conduct
disorder and antisocial personality disorder in persons with severe psychiatric
and substance use disorders. Schizophr Bull. 2006;32(4):626-636.

32. Swanson JW, Swartz MS, Van Dorn RA, Elbogen EB, Wagner HR, Rosenheck
RA, Stroup TS, McEvoy JP, Lieberman JA. A national study of violent behavior
in persons with schizophrenia. Arch Gen Psychiatry. 2006;63(5):490-499.

33. Swartz MS, Swanson JW, Hiday VA, Borum R, Wagner HR, Burns B. Violence
and severe mental illness: the effects of substance abuse and nonadherence to
medication. Am J Psychiatry. 1998;155(2):226-231.

34. Grekin ER, Brennan PA, Hodgins S, Mednick SA. Male criminals with organic
brain syndrome: two distinct types based on age at first arrest. Am J Psychiatry.
2001;158(7):1099-1104.

35. Chiswick D. Sex crimes. Br J Psychiatry. 1983;143:236-242.
36. Craig TJ. An epidemiologic study of problems associated with violence among

psychiatric inpatients. Am J Psychiatry. 1982;139(10):1262-1266.
37. Schanda H, Knecht G, Schreinzer D, Stompe T, Ortwein-Swoboda G, Waldhoer

T. Homicide and major mental disorders: a 25-year study. Acta Psychiatr Scand.
2004;110(2):98-107.
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Correction

Error in Table. In the Original Article by Gurling et al titled “Genetic Association and Brain Morphology Studies and the
Chromosome 8p22 Pericentriolar Material 1 (PCM1) Gene in Susceptibility to Schizophrenia,” published in August 2006
(2006;63(8):844-854), Table 2 contained errors in 3 columns of data. The columns “Frequency in Cases, %” and “Fre-
quency in Controls, %” contained the actual estimated haplotype counts rather than the percentages of estimated haplotype
frequencies. In addition, the marker labeled 87366_66 in the table should have appeared with the official SNP database la-
bel, rs13276297. The corrected Table 2 is published below.

Table 2. Haplotypic Associations With Schizophrenia

Haplotype
Label

No. of
Marker Loci

Alleles Increased in Haplotypes Showing
Association With Schizophrenia

Frequency
in Cases, %

Frequency
in Controls, %

Global Log
Ratio �2

Permutation
Significance

PCM1A1 3 marker rs445422 allele C, rs13276297 allele T, rs370429
allele G*

3.6 1.9 14.66 .003†

PCM1A2 rs445422 allele T, rs13276297 allele C, rs370429
allele A*

2.9 1.4

PCM1B1 3 marker rs454755 allele A, rs3780103 allele G, rs6991775
allele A*

5.0 2.4 18.28 .002†

PCM1B2 rs454755 allele G, rs3780103 allele A, rs6991775
allele A*

0.8 0

PCM1C1 4 marker rs454755 allele A, rs13276297 allele C,
rs3780103 allele G, rs6991775 allele A*

5.0 2.4 28.72 .002†

PCM1C2 rs454755 allele G, rs13276297 allele C,
rs3780103 allele A, rs6991775 allele A*

0.8 0

*Denotes most likely alleles to be associated with schizophrenia in each haplotype.
†Permutation test empirical P value.
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