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Background. The link between psychotic disorders and violent offending is well established; knowledge about risk of
post-illness-onset offending across the full spectrum of psychiatric disorders is lacking. We aimed to compare rates of
any offending and violent offending committed after the onset of illness, according to diagnostic group, with population
controls.

Method. A 25% random sample of the Danish population (n = 521 340) was followed from their 15th birthday until of-
fending occurred. Mental health status was considered as a time-varying exposure in a Poisson regression model used to
examine the duration from service contact to the offence.

Results. Males with any psychiatric contact had an incidence rate ratio (IRR) of 2.91 [95% confidence interval (CI) 2.80–
3.02] for any offending; 4.18 (95% CI 3.99–4.38) for violent offending. Associations were stronger for women (IRR 4.17,
95% CI 3.95–4.40 for any offending; 8.02, 95% CI 7.20–8.94 for violent offending). Risk was similar across diagnostic
groups for any offending in males, while variation between diagnostic groups was seen for male violent and female of-
fending, both any and violent.

Conclusions. Risk of offending, particularly violent offending, was elevated across a range of mental disorders follow-
ing first contact with mental health services. The extent of variation in strength of effect across diagnoses differed by
gender.
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Introduction

An association between schizophrenia and other psy-
chotic disorders and an elevated risk of antisocial be-
haviour has been well established (Fazel et al. 2009a),
although the extent to which such risk extends to non-
violent offending is less clear (Tiihonen et al. 1997).
Furthermore, many studies have failed to consider
the temporal nature of the relationship between the
two factors – either because information was gathered
cross-sectionally or because lifetime records of both
psychosis and criminality were examined for associ-
ation. There is, however, an emerging literature to
support the importance of different underlying
mechanisms and likely outcomes for different mentally
disordered offender typologies defined by whether or

not criminality precedes or follows onset of severe
mental illness (Wallace et al. 2004; Kooyman et al.
2012). The vast majority of studies of offending risk
have also focused on severe mental disorders such as
schizophrenia while less is known about other disor-
ders. The danger of focusing on one disorder or
group of disorders is that unfounded assumptions
can emerge about the diagnostic specificity of relation-
ships and this in turn can have undue influence on
the range of underlying mechanisms investigated.
Recently, a number of studies have emerged focusing
on disorders other than schizophrenia, including bi-
polar disorder (Fazel et al. 2010) and substance use dis-
orders (Grann & Fazel, 2004). The small number of
population-based studies and some studies of specific
offences such as homicide which have considered a
range of mental disorders (Swanson et al. 1990;
Hodgins et al. 1996; Arseneault et al. 2000; Fazel &
Grann, 2004) indicate that the association between
mental disorder and offending risk may not be
confined to those with psychotic disorders. However,
these studies remain limited by ignoring whether
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criminality was present before or after onset of illness.
Our previous work examining pre-illness-onset offend-
ing (Stevens et al. 2012) also supports the notion that
the association extends across the spectrum of psychi-
atric disorders. The importance of examining the role
of co-morbidity, particularly with substance use and
personality disorders, is often raised but not routinely
considered in population studies of the association be-
tween individual mental disorders and offending or vi-
olence. Finally, a number of previous studies have not
included women, not considered them separately from
men or been limited by having insufficient numbers of
women to obtain precise estimates of association.

The aim of this study was to estimate the incidence
rate ratio (IRR) of any offending and violent offending
after the first psychiatric contact across the entire spec-
trum of psychiatric diagnoses compared with the gen-
eral population. Results were calculated separately for
men and women, and co-morbidity with substance use
and personality disorders was taken into account.

Method

Study population

Our study population consisted of exactly 25% of the
Danish population randomly selected from the
Danish Civil Registration System (CRS). The sample
was then restricted to those born in 1965 or later,
who were alive and residing in Denmark on the day
they turned 15 years, the age of criminal responsibility
in Denmark. The CRS contains information on gender,
date and place of birth, continuously updated infor-
mation on vital status and the CRS numbers of parents,
along with many other variables. Each person is
assigned a unique personal identification number at
birth or at point of first immigration to Denmark,
through which it is possible to link information be-
tween registers (Pedersen et al. 2006).

Assessment of offence

All members of the cohort were followed from their
15th birthday until their first criminal conviction,
death, emigration or the end of follow-up in 2010,
whichever came first. From the Danish National
Crime Register, which is virtually 100% complete, we
extracted information on transgressions against the
penal code (Jensen et al. 2006) and conducted separate
analyses for first offending (any) and first violent of-
fending (including assault, aggravated assault/griev-
ous bodily harm, homicide and attempted homicide,
threats including to life, bomb threats and threats
made in public, illegal restraint/deprivation of liberty
and illegal force/coercion, and robbery). Only guilty
verdicts resulting in custodial sentences, suspended

sentences, conditional withdrawal of charges, fines,
and sentences to psychiatric treatment were included.

Assessment of mental disorder

Information on mental disorders was obtained from
the Danish Psychiatric Central Research Register
(PCRR), which contains data relating to all admissions
to psychiatric hospitals since 1969 and all out-patient
contacts and emergency room visits since 1995 (Mors
et al. 2011). Primary diagnoses were given according
to the International Classification of Diseases (ICD)-8
(World Health Organization, 1982) until 1993 and ac-
cording to ICD-10 (World Health Organization, 1992)
from 1994 onward. We grouped discharge primary
diagnoses into eight distinct groups (Table 1) and
retained information on an individual’s first diagnosis

Table 1. Diagnostic categories

Name ICD-10, chapter V ICD-8, chapter V

Organic,
including
symptomatic,
mental disorders

F0x.xx 290.09, 290.10,
290.11, 290.18,
290.19

Schizophrenia,
schizotypal and
delusional
disorders

F2x.xx 295.xx, 297.xx,
298.39, 301.83

Mood (affective)
disorders

F3x.xx 296.09, 296.19,
296.29, 296.39,
296.89, 296.99,
298.09, 298.19,
301.19, 300.49

Neurotic,
stress-related
and somatoform
disorders

F4x.xx 305.x9, 300.09,
300.19, 300.29,
300.39, 300.59,
300.69, 300.79,
300.89, 300.99,
305.68, 307.99

Disorders of adult
personality and
behaviour

F6x.xx 301.xx, 302.19,
302.29, 302.39,
302.49, 302.89,
302.99

Mental
retardation

F7x.xx 311.xx, 312.xx, 313.
xx, 314.xx, 315.xx

Pervasive
developmental
disorders

F84.xx 299.00, 299.01,
299.02, 299.03,
299.04, 299.05

Substance use
disorders

F1x.xx (less F17.xx),
K29.2, K70.x, G31.2,
G62.1, I42.6, Z72.1

291.xx, 294.4x, 303.
xx, 304.xx, 570.xx,
979.xx, 980.xx

Other mental
disorders

All other codes All other codes

ICD, International Classification of Diseases.
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within each group. Relying on the hierarchical logic in
the ICD-10, individuals with more than one psychiatric
contact and who belonged to more than one diagnostic
category were allowed to move up in the hierarchy, but
not down. An ‘other’ category was created to include
codes that could not be translated between ICD-8
and -10 (among these approximately 40% were in the
F9 category). The ‘other’ group also included those
with mental health contacts for observation/medical
advice but without diagnoses made (DZ codes) and
those with unspecified mental disorders (F99) (10%
of the group). Co-morbid substance misuse was
assessed separately using information from main and
secondary diagnoses in both the PCRR and the
Danish National Hospital Register; the latter covers
all hospital admissions since 1977 and all out-patient
contacts and emergency room visits since 1995
(Andersen et al. 1999). All diagnoses were coded as
time-varying. The impact of multiple psychiatric con-
tacts on rates of offending was also examined.

Assessment of parental mental disorder and
educational status

We have previously found that the presence of mental
disorders in parents is associated with increased risk of
both criminality (Dean et al. 2012) and mental disorder
(Dean et al. 2010) in offspring, and thus we considered
this a potential confounder of any association found
between mental disorders and offending. Using data
from the PCRR we recorded the presence of severe
(F2 and F3 with ICD-8 equivalents) or other (all
other) mental disorders in the mother or the father in
a time-varying fashion. Correspondingly, we con-
sidered the potential confounding effect of parental
socio-economic status. Here we used information on
maternal and paternal level of education in the year
when the proband turned 15 years. The highest
obtained level of education for each parent was
coded as: basic education, vocational training, higher
education, educational status unknown, and parent
unknown. This information was obtained from the
Integrated Database for Labour Market Research,
which contains information from the 1970 population
and housing census along with annually updated in-
formation from 1980 onwards (Statistics Denmark,
2007).

Statistical analysis

Data were analysed as a cohort study (Clayton & Hills,
1993) using Poisson regression with the GENMOD
procedure in SAS version 9.1.3 (USA). Poisson re-
gression was used in a particular way in the analysis
to achieve a survival analysis – the number of person-
years at risk was used as an offset variable in order to

obtain IRRs (Clayton & Hills, 1993; Andersen &
Keiding, 2002). We calculated the incidence rate of of-
fending as the number of first convictions per 1000
person-years at risk. The main outcome measures
were IRRs, where each psychiatric exposure group
was compared with the reference category of no
psychiatric contacts. IRRs were calculated by
log-likelihood estimation, and Wald’s 95% confidence
intervals (CIs) were used. Basic models with adjust-
ment for calendar period and age were fitted for each
gender for both outcomes (any and violent offending),
and adjusted models were fitted for all analyses con-
trolling for co-morbid substance misuse, maternal
and paternal mental disorder and educational level,
and non-Danish place of birth.

We performed additional analyses where bipolar
disorders (F30 and F31 with ICD-8 equivalents) were
omitted from the affective disorder category and
where the impact of co-morbid personality disorders
(F6 and ICD-8 equivalents) on other mental disorders
was assessed separately. Measures of population at-
tributable risk fractions were calculated by measuring
the percentage of first offences (or first violent offences)
that would not have occurred if the risk of offending
had been the same in exposed and non-exposed
groups (Greenland, 2008).

Results

Descriptive results

The cohort included 521 340 persons who were born
between 1 January 1965 and 31 December 1995, and
who were alive and residing in Denmark on their
15th birthday. In total they contributed 7 455 866
person-years of risk time in the analyses of any offend-
ing and 8 019 097 person-years in the analyses of viol-
ent offending. During the follow-up from 1980 to 2010,
57 390 persons (44 802 men and 12 588 women) were
convicted of at least one offence, and in 17 423 cases
(15 684 men and 1739 women) at least one was of a vi-
olent nature.

Mental disorders and any offending

Males who had ever had a psychiatric contact had an
IRR of 2.91 (95% CI 2.80–3.02) for any offending, and
although effect sizes varied somewhat between the di-
agnostic groups (Table 2), all categories other than de-
velopmental disorders were significantly elevated
compared with those persons without any mental dis-
order. While offending rates were much higher in men,
the relative impact of mental disorders on risk of of-
fending was stronger in women, for whom any psychi-
atric contact yielded an IRR of 4.17 (95% CI 3.95–4.40).
Additionally, we found a dose–response relationship
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between multiple mental health contacts and risk of of-
fending. Those who had a single psychiatric contact
were 2.79 (95% CI 2.66–2.91) more likely to offend
than those with no contacts, two or three contacts car-
ried a risk of 3.13 (95% CI 2.97–3.30) while four or
more contacts had an IRR of 4.99 (95% CI 4.71–5.28).

Mental disorders and violent offending

In both genders the association between mental disor-
ders and violent offending was greater than that be-
tween mental disorders and any offending (Table 3).
Men with any psychiatric contact had an IRR of 4.18
(95% CI 3.99–4.38), while the corresponding estimate
for women was 8.02 (95% CI 7.20–8.94). Relative
risks were consistently greater for women than men
and, for many disorders, much greater.

Adjusted models

The third columns in Tables 2 and 3 (first adjust-
ment) show the effect of adjusting the IRRs for par-
ental mental disorders, parental socio-economic
status and non-Danish place of birth. For all disorder
categories this adjustment resulted in attenuation of
IRRs, but only to the point of no association for
any offending among males with mental retardation.
The attenuation was stronger for violent than for any
offending for both genders; however, the association
between mental disorders and violent offending
remained stronger than for any offending across the
board.

As substance misuse may be regarded as either a
confounder or a mediating factor (or both) we chose
to present separate estimates for this adjustment, as
shown in the final columns of Tables 2 and 3 (second
adjustment). The effect was that of further attenuation
of the results; however, all IRRs that were significant in
the first adjustment remained so after the inclusion of

Table 2. Risk of any offending in men and women

No. cases Basic modela First adjustmentb Second adjustmentc

Males
No psychiatric contact 41 745 1 (Ref.) 1 (Ref.) 1 (Ref.)
Organic mental disorders 64 4.09 (3.20–5.23) 3.22 (2.52–4.12) 2.92 (2.28–3.73)
Schizophrenia spectrum disorders 401 3.79 (3.43–4.18) 3.15 (2.85–3.48) 2.38 (2.15–2.63)
Mood (affective) disorders 253 2.88 (2.55–3.27) 2.65 (2.34–3.01) 2.20 (1.94–2.50)
Neurotic disorders 593 2.80 (2.58–3.04) 2.41 (2.22–2.61) 2.08 (1.92–2.26)
Personality disorders 198 4.18 (3.64–4.81) 3.46 (3.01–3.98) 2.89 (2.51–3.32)
Mental retardation 71 1.38 (1.09–1.74) 1.09 (0.86–1.38) 1.09 (0.87–1.38)
Developmental disorders 73 0.87 (0.69–1.10) 0.80 (0.64–1.01) 0.80 (0.64–1.01)
Other mental disorders 1404 3.12 (2.96–3.29) 2.47 (2.34–2.61) 2.22 (2.10–2.34)
Any psychiatric contact 3057 2.91 (2.80–3.02) 2.41 (2.32–2.50) 2.10 (2.02–2.19)

Females
No psychiatric contact 10 874 1 (Ref.) 1 (Ref.) 1 (Ref.)
Organic mental disorders 26 8.41 (5.72–12.36) 7.19 (4.89–10.57) 5.60 (3.80–8.24)
Schizophrenia spectrum disorders 242 7.08 (6.23–8.05) 5.88 (5.17–6.68) 4.42 (3.87–5.04)
Mood (affective) disorders 261 3.64 (3.21–4.12) 3.30 (2.92–3.74) 2.77 (2.44–3.14)
Neurotic disorders 567 3.97 (3.64–4.33) 3.23 (2.96–3.52) 2.83 (2.59–3.09)
Personality disorders 170 5.55 (4.76–6.46) 4.71 (4.04–5.48) 3.89 (3.33–4.53)
Mental retardation 17 2.17 (1.35–3.49) 1.64 (1.02–2.65) 1.69 (1.05–2.72)
Developmental disorders 4 –d –d –d

Other mental disorders 427 3.67 (3.33–4.04) 3.01 (2.73–3.32) 2.69 (2.44–2.97)
Any psychiatric contact 1714 4.17 (3.95–4.40) 3.48 (3.29–3.67) 2.98 (2.81–3.15)

Data are given as incidence rate ratio (95% confidence interval).
Ref., Reference.
a Adjusted for age and calendar period.
b Adjusted for age, calendar period, parental mental disorder, parental level of education and non-Danish place of birth.
c Adjusted for age, calendar period, parental mental disorder, parental level of education, non-Danish place of birth, and

substance misuse.
d Insufficient number of exposed cases.
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substance misuse. The impact on results was greater
for violent than for any offending and especially
pronounced among women. It is of note that in the

fully adjusted model for males with any offending,
IRRs were similar in magnitude across diagnostic
categories.

Table 3. Risk of violent offending in men and women

No. cases Basic modela First adjustmentb Second adjustmentc

Males
No psychiatric contact 13 590 1 (Ref.) 1 (Ref.) 1 (Ref.)
Organic mental disorders 60 6.47 (5.02–8.34) 5.01 (3.88–6.46) 3.65 (2.83–4.71)
Schizophrenia spectrum disorders 373 5.99 (5.40–6.64) 4.85 (4.37–5.38) 3.04 (2.73–3.39)
Mood (affective) disorders 189 3.83 (3.32–4.43) 3.48 (3.01–4.02) 2.52 (2.17–2.91)
Neurotic disorders 454 4.16 (3.78–4.57) 3.51 (3.19–3.86) 2.72 (2.47–3.00)
Personality disorders 204 7.07 (6.16–8.13) 5.73 (4.99–6.59) 4.07 (3.53–4.68)
Mental retardation 42 2.29 (1.69–3.10) 1.75 (1.29–2.37) 1.72 (1.27–2.33)
Developmental disorders 27 0.93 (0.64–1.36) 0.88 (0.60–1.28) 0.87 (0.60–1.28)
Other mental disorders 745 3.81 (3.54–4.11) 2.99 (2.78–3.23) 2.30 (2.13–2.49)
Any psychiatric contact 2094 4.18 (3.99–4.38) 3.43 (3.27–3.60) 2.56 (2.43–2.69)

Females
No psychiatric contact 1215 1 (Ref.) 1 (Ref.) 1 (Ref.)
Organic mental disorders 15 26.68 (15.99–44.49) 20.70 (12.41–34.56) 11.07 (6.59–18.59)
Schizophrenia spectrum disorders 98 17.73 (14.38–21.85) 13.65 (11.05–16.86) 7.45 (5.96–9.31)
Mood (affective) disorders 62 4.94 (3.81–6.41) 4.26 (3.28–5.52) 2.90 (2.22–3.79)
Neurotic disorders 189 8.13 (6.94–9.52) 6.12 (5.21–7.18) 4.53 (3.84–5.35)
Personality disorders 50 10.18 (7.66–13.54) 7.94 (5.96–10.57) 5.03 (3.75–6.73)
Mental retardation 4 –d –d –d

Developmental disorders <3 –d –d –d

Other mental disorders 105 6.23 (5.09–7.62) 4.77 (3.89–5.85) 3.51 (2.85–4.32)
Any psychiatric contact 524 8.02 (7.20–8.94) 6.22 (5.57–6.96) 4.29 (3.80–4.84)

Data are given as incidence rate ratio (95% confidence interval).
Ref., Reference.
a Adjusted for age and calendar period.
b Adjusted for age, calendar period, parental mental disorder, parental level of education and non-Danish place of birth.
c Adjusted for age, calendar period, parental mental disorder, parental level of education, non-Danish place of birth, and

substance misuse.
d Insufficient number of exposed cases.

Table 4. Combined effects of mental disorders and substance misuse

Any offending Violent offending

No. cases IRRa (95% CI) No. cases IRRa (95% CI)

Males
No mental disorder, no misuse 40 094 1 (Ref.) 12 667 1 (Ref.)
Mental disorder only 2217 2.03 (1.94–2.12) 1147 2.50 (2.35–2.67)
Substance misuse only 1651 2.66 (2.53–2.80) 923 3.12 (2.92–3.34)
Mental disorder and substance misuse 840 6.43 (6.00–6.90) 947 8.36 (7.80–8.95)

Females
No mental disorder, no misuse 10 526 1 (Ref.) 1108 1 (Ref.)
Mental disorder only 1210 2.82 (2.65–3.00) 287 4.42 (3.86–5.07)
Substance misuse only 348 2.84 (2.55–3.16) 107 6.45 (5.28–7.89)
Mental disorder and substance misuse 504 11.20 (10.21–12.28) 237 25.12 (21.59–29.22)

IRR, Incidence rate ratio; CI, confidence interval; Ref., reference.
a Adjusted for age, calendar period, parental mental disorder, parental level of education and non-Danish place of birth.
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We also examined the relationship between sub-
stance misuse without any diagnosed psychiatric
co-morbidity and after adjustment for familial risk
factors. We found a significantly higher risk for violent
offending in both genders and any offending in males
compared with those with any psychiatric disorder
without co-morbid substance misuse. Those with
co-morbid mental illness and substance misuse were
found to be at particularly high risk, especially with re-
gard to risk of violent offending among women
(Table 4).

In order to examine the notion that the effects found
were caused by the presence of co-morbid personality
disorders, we conducted sensitivity analyses in which
persons with this diagnosis were excluded. As
expected, this resulted in further attenuation of the esti-
mates; however, for most diagnostic categories
adjusted results were well within the confidence
bands found in the main analyses. The exception was
any offending in women with schizophrenia spectrum
disorders [reduction from 4.42 (95% CI 3.87–5.04) to
2.85 (95% CI 2.29–3.56)].

Additionally, we tested whether the associations in
the affective disorders category were driven solely
by persons with bipolar disorder. Here we found
that although the risk of offending among those with
bipolar disorder [IRR 2.47 (95% CI 1.69–3.60) for
males and 3.08 (95% CI 1.91–4.97) for females, fully
adjusted model, any offending] more closely
resembled the risk among those with schizophrenia
spectrum disorders than other affective disorders,
they were in fact not significantly different. We also
found that the corresponding drop in risk in the re-
maining group of affective disorders [from IRR 2.20
(95% CI 1.94–2.50) to IRR 2.18 (95% CI 1.91–2.48) for
males and from 2.77 (95% CI 2.44–3.14) to 2.75 (95%
CI 2.41–3.13) for females, fully adjusted model, any of-
fending] was modest to negligible. Similar results
were seen for the analyses focused on violent offend-
ing [IRR for bipolar disorder was 3.38 (95% CI 2.22–
5.14) for males and 5.49 (95% CI 2.60–11.61) for
females, fully adjusted model].

Population impact

Calculating population attributable risk fractions we
found that 4.5% of male and 10.4% of female offending
was attributable to mental disorders. The impact on vi-
olent offending was greater since it accounted for
10.2% of male and 26.4% of female violent offending.
The largest contribution came from other mental disor-
ders in males (2.1% for any offending, 3.5% for violent
offending) and neurotic disorders in females (3.4% for
any offending and 9.5% for violent offending)
(Table 5).

Discussion

Main findings

To our knowledge, this is the first study to systemati-
cally compare the association between violent and
non-violent offending and the full spectrum of psychi-
atric diagnoses, with regard to offending which specifi-
cally follows onset of disorder. Studying 521 340
Danish inhabitants we found almost all types of men-
tal disorders to be associated with an increased risk of
offending (with a stronger association found for viol-
ent offending), a dose–response relationship between
the number of psychiatric contacts and risk of offend-
ing, and a strong combined effect on risk of offending,
especially among women, of being diagnosed with
both mental disorder and substance misuse.

The risk elevation found for both any and violent of-
fending was apparent across a range of psychiatric
diagnoses and was not confined to major mental disor-
ders such as schizophrenia, even after adjustment. In
fact, for men, the strength of association, after full ad-
justment, for any offending was significant across all
but two diagnostic groups and effect sizes were similar
across disorders (range 2.08–2.92). For violent offend-
ing and offending among women, however, the
strength of association varied to a greater extent be-
tween disorders. The fact that risk of offending appears
to extend across the full spectrum of mental disorders,
particularly in the case of males and any offending
where even the magnitude of association differed little,
may imply a role for common rather than disorder-

Table 5. Population attributable risk fractions (%)a

Any offending
Violent
offending

Males Females Males Females

Organic mental
disorders

0.11 0.18 0.32 0.83

Schizophrenia
spectrum disorders

0.66 1.65 1.98 5.32

Mood (affective)
disorders

0.37 1.50 0.89 2.84

Neurotic disorders 0.85 3.37 2.20 9.53
Personality disorders 0.34 1.11 1.12 2.59
Mental retardation 0.04 0.07 0.15 0.17
Developmental
disorders

−0.02 −0.01 −0.01 0.02

Other mental disorders 2.13 2.47 3.50 5.07
Any psychiatric contact 4.48 10.35 10.16 26.38

aMale fractions of male offending and female fractions of
female offending. Models are adjusted for age and calendar
period.
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specific underlying mechanisms. Shared pathways to
offending may involve aspects of social disadvantage,
either as a mediating factor or as a common cause of
mental disorder and offending. Shared pathways med-
iating the association between disorders of various
types and offending may also involve common affect-
ive and behavioural responses to disorder [e.g. anger
in response to psychotic symptoms has been identified
as an important mediator for violence (Coid et al. 2013)
but may also be relevant for a range of non-psychotic
disorders]. A shared inability to avoid detection fol-
lowing perpetration of offending behaviour may well
be another explanation. Disorder-specific factors may
play a greater role in explaining risk of offending for
women and for violent offending for both men and
women, and are likely to include the impact of specific
symptoms in addition to other direct effects of
disorder. It should be noted, however, that the associa-
tions of varying magnitude were based on smaller-
sized groups and thus the precision of estimated effect
sizes is likely to be limited for these groups.

Comparisons with other studies

Although the magnitude of the associations differ, our
results replicate those of a previous Danish population-
based study (Hodgins et al. 1996) which found elevated
offending risks in a range of disorders. However, that
study importantly was not restricted to first-time
offending after the onset of mental disorder.
Compared with this previous study, we were also
able to include a broader range of disorders, largely be-
cause we utilized data from out-patient as well as
in-patient sources. Our findings do contrast, however,
to some extent with a number of smaller
non-Scandinavian studies. In the Dunedin study (n =
1037), an increased risk (unadjusted) of court convic-
tions for violence was found in mania, schizophrenia
spectrum disorders, and alcohol and marijuana depen-
dence, but not in depression, anxiety or eating disor-
ders (Arseneault et al. 2000). However, the number of
study subjects in each diagnostic category was modest,
and hence the statistical power was limited. A study
based in Camberwell, London (n = 1076) found that
criminality in women with schizophrenia was three
times higher than those with other mental disorders,
and for men an elevation in risk was found for violent
offending (twice that of other mental disorders)
(Wessely et al. 1994). In addition to studies of offending
risk, other measures of antisocial behaviour such as
self-reported violence have also been found to be asso-
ciated with diagnoses beyond psychosis (Swanson
et al. 1990).

In a field dominated by studies of schizophrenia and
offending, our findings contribute to the limited but

accumulating evidence (Látalová, 2009; Fazel et al.
2010) that a diagnosis of bipolar disorder is also asso-
ciated with an increase in risk. Within the affective dis-
orders category we looked specifically at bipolar
disorder and found that the magnitude of risk was
comparable with that of schizophrenia and appeared
greater than that of the other affective disorders
(although the latter comparison was not statistically
significant).

In our study, mental retardation was not found to in-
crease the risk of any offending in males, in contrast to
the findings of the Stockholm Metropolitan study
(Hodgins & Janson, 2002), where offending in mental
retardation was found to be around the same magni-
tude as major mental disorders (schizophrenia, bipolar
disorder and major depression). There has been some
debate about whether those with intellectual disability
are over-represented among offenders and the debate
has highlighted a number of key issues of method-
ology which are likely to give rise to differences in
findings on this question – relating first to the impact
of severity of intellectual disability and second to the
nature of the sample. In our study those classified
with intellectual disability were likely to have signifi-
cant disability (intelligence quotient significantly less
than 70) since their primary diagnosis and reason for
contact with services was classified as intellectual dis-
ability. Any challenging behaviour even if it qualified
as offending is perhaps less likely to have been
reported or to have led to conviction and for those
with particularly severe disorder, capacity to commit
offending behaviour may have been limited. In many
other studies addressing the question, individuals
with borderline and mild intellectual disability have
predominated and, in some cases, the source of the
sample has meant that the presence of conduct or
other problems in addition to intellectual disability
has been common (Lindsay & Dernevik, 2013).

Gender differences

Finding a higher relative risk of offending among
women with mental disorder compared with men
replicates previous studies of schizophrenia (Fazel
et al. 2009a), major mental disorders (Brennan et al.
2000) and recently discharged psychiatric patients
(Robbins et al. 2003). Comparing pre- and post-morbid
criminality in psychosis, Kooyman et al. (2012) found
evidence to support the notion that female offending
is related more to illness factors, whereas pre-morbid
factors are more predictive of male offending. In a
study of offending prior to first psychiatric contact,
we have previously reported a risk elevation across
most disorders, with a similar strength of association
for both genders (Stevens et al. 2012). Given this
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finding in contrast to those of the current study, we
would argue that there is now strengthening evidence
to indicate: (1) that the nature of the relationship be-
tween mental disorder and offending risk differs by
gender; and (2) that in women it is more likely to be
explained by the direct impact of disorder rather
than as a result of common causes or vulnerabilities.
Risk assessment approaches and preventative strate-
gies, the vast majority of which are gender blind,
may need to take such potential gender differences
into account.

The role of substance misuse

That the misuse of substances is highly correlated with
offending in general (Grann & Fazel, 2004) and when
co-morbid with other mental disorders (Fazel et al.
2009b) can hardly be contested. However, whether
mental illness poses an increased risk of offending
over and above the presence of co-morbid misuse has
been debated (Elbogen & Johnson, 2009; Van Dorn
et al. 2012). It is arguably likely that the additional pres-
ence of substance misuse both confounds and mediates
any association between mental disorder and offend-
ing and on this basis we considered its adjustment sep-
arately. We found that primary associations between
mental disorders and offending persisted after this ad-
justment, although we acknowledge that relying on
secondary care diagnosis of substance misuse
co-morbidity is likely to have resulted in residual con-
founding (Hansen et al. 2000). We also found that,
apart from any offending in women, risks of offending
were significantly elevated for those with substance
misuse alone compared with another mental disorder
diagnosis alone.

Population impact

In addition to presenting the relationship between
mental disorder and offending in the form of relative
risks, indicating the strength of associations, we exam-
ined the population impact of disorders on first
offending, taking both the association strength and
prevalence of the exposure into account. Assuming
causality, the proportion by which the number of
offenders would be reduced if no psychiatric contact
had occurred in the population was found to be less
than 5% for any offending by men, approximately
10% for violent offending by men and any offending
by women, and over 25% for violent offending by
women. The notion that the importance of particular
mental disorders in relation to risk of offending
extends beyond psychotic and other major mental dis-
order diagnoses is also supported by these findings. It
should be noted that the documented association does
not confirm causality and these findings must be

interpreted with caution. Also, only first offences are
included and potential differences in recidivism rates
would affect the proportion of the total volume of of-
fending associated with mental illness. It is, however,
important to highlight the absolute as well as relative
risk findings, particularly given the tendency of those
in the media and, to some extent as a consequence,
the public to regard individuals with mental illness
as presenting a greater risk of harm to others than is
supported by the evidence. In addition, evidence is
emerging to indicate that risk of victimization is
greater than perpetration for those with mental dis-
order (Choe et al. 2008).

Strengths and limitations

The current study benefits from a large sample size,
minimal selection, attrition and information biases,
and includes consideration of the full spectrum of psy-
chiatric diagnoses with clarity about the post-illness-
onset nature of offending identified. However, it does
suffer from a number of potential limitations.

Diagnostic issues–misclassification, validity/reliability,
co-morbidity

Data were obtained during both the ICD-8 and
ICD-10 eras and thus required a translation between
systems. This may have led to a degree of diagnostic
misclassification, although the broad categories of di-
agnosis employed here did not change significantly.
However, we were unable to assess possible associa-
tions between offending and childhood behavioural
disorders (such as conduct disorder and attention-
deficit/hyperactivity disorder) since these were less
accurately classified prior to ICD-10. It is not un-
likely that part of the effect found in the ‘other’ cate-
gory is due to these disorders, and further
investigations are merited given the evidence of the
importance of these diagnostic groups (Fergusson
et al. 2005; Dalsgaard et al. 2013). Recent research
on pathways to violence and offending for those
with psychotic disorders also highlights the import-
ance of distinguishing those with a prior history of
conduct problems (Hodgins et al. 2005; Winsper
et al. 2013).

One of the key strengths of the study was the
ability to include diagnostic information from out-
patient as well as in-patient mental health service con-
tact; most previous register-based population studies
have had a limited ability to examine the full range
of psychiatric diagnoses since many disorders are char-
acterized by limited contact with in-patient services (e.
g. anxiety disorders). We were, however, only able to
include out-patient contacts after 1995 (i.e. from age
30 years for the oldest members of the cohort) and
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thus our findings for such disorders are likely to be
conservative given that those with prior contacts
would be misclassified. However, this is only the
case for those individuals with out-patient contact
only before 1995 and no contact at all (out-patient or
in-patient) after 1995. We were also unable to include
those with mental disorder in the population either
not receiving any treatment or receiving treatment
only in primary care. This misclassification problem
is likely to have had a greater impact on particular di-
agnostic groups (e.g. personality disorders and anxiety
disorders), with estimates of the association with of-
fending for these groups potentially overestimated
since those receiving secondary care input are likely
to have more severe disorder and such severity of dis-
order may be associated with increased risk of
conviction.

Diagnostic validity and reliability are often called
into question when routinely collected clinical data
are relied upon. Validation studies have been underta-
ken for a number of diagnoses (e.g. schizophrenia, de-
mentia and affective disorders) but validation has not
been established for all diagnoses considered in the
current study (Kessing, 1998; Jakobsen et al. 2005;
Phung et al. 2007). Issues relating to diagnostic validity
and reliability are likely, in the context of clinically
informed administrative data, to be greater for some
diagnoses than others (e.g. substance use disorder
and personality disorders may be particularly prone
to diagnostic misclassification error). It should be
noted that all diagnoses were ascribed by a treating
psychiatrist and often based on a period of observation
rather than a single clinical or research interview.
Reliance on clinically determined diagnoses also
enables results to be more readily generalized to clini-
cal settings where structured diagnostic interviews are
utilized infrequently.

Examining the associations between individual men-
tal disorder categories and risk of offending in a mutu-
ally exclusive manner has particular implications for
individuals who have repeated mental health contact
over time and whose primary diagnosis changes. We
utilized the hierarchy inherent in the ICD whereby
our results are at risk of being underestimated for
those with diagnoses at the bottom of the hierarchy.
We were able, however, to examine the impact of
co-morbidity between mental disorders and both sub-
stance misuse and personality disorders, an aspect of
diagnostic complexity which has rarely been examined
in detail.

Although our study covered a long period and in-
cluded individuals aged up to 45 years, we could not
cover the entire period of risk for onset of mental dis-
order, particularly for disorders with later onset such
as those in the organic disorders category.

Causality

While we are able to establish the patterns of post-
onset associations between mental disorder and
offending, we are not able to draw any conclusions
about the causal nature of such associations or, if
assumed to represent causality to some degree, we
are unable to determine what particular causal factors
are important. For example, although we have im-
portantly established the temporal ordering of ex-
posure and outcome, temporal proximity of likely
causal factors such as the presence of active symptoms
of illness and an occurrence of offending cannot be es-
tablished. Another potential explanatory factor about
which we do not have information is in relation to
treatment received and treatment response for those
with mental disorder. Associations are based simply
on the presence of a diagnosis and thus the potential
impact of treatments for particular disorders (e.g. anti-
psychotic medication) on risk of offending cannot be
examined.

Measurement of offending

Relying on official criminal records of conviction for
data on offending behaviour obviously ignores behav-
iour that does not result in criminal conviction, either
because it is of a lesser severity or is not detected/
reported/pursued. In addition, using the date of con-
viction implies a risk of including as pre-offence
some cases of mental health contact that actually oc-
curred subsequent to the offence but prior to convic-
tion. Such instances are not likely to be many. For
analyses of first violent conviction, time at risk for of-
fending may have been limited by a previous incarcer-
ation for non-violent offending but given the approach
to sentencing for such offences in Denmark it is un-
likely this will have had a significant impact on
findings.

Conclusions

In a large population-based study we found an
increased risk of post-illness-onset offending across a
range of mental disorders. For any offending among
males the magnitude of risk was strikingly similar
across diagnostic groups. For violent offending and
any offending among females, differences between
groups were larger, indicating that specific illness-
related factors could be involved. A particularly high
risk was found among those suffering from dual diag-
noses, highlighting the clinical importance of address-
ing problems of substance misuse and indicating the
need to further elucidate the complex mechanisms
involved.
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