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Background. There is a well-established association between psychotic disorders and subsequent offending but the

extent to which those who develop psychosis might have a prior history of offending is less clear. Little is known

about whether the association between illness and offending exists in non-psychotic disorders. The aim of this study

was to determine whether the association between mental disorder and offending is present prior to illness onset in

psychotic and non-psychotic disorders.

Method. In a nested case-control study, cases (n=101 890) with a first psychiatric contact during the period 1995 to

2006 were identified and matched by age and gender to population-based controls (n=2 236 195). Exposure was

defined as prior criminal and violent offending.

Results. Males with one offence had an incidence rate ratio (IRR) of 2.32 [95% confidence interval (CI) 2.26–2.40] for

psychiatric admission whereas two or more convictions yielded an IRR of 4.97 (95% CI 4.83–5.11). For violent

offending the associations were stronger and IRRs of 3.97 (95% CI 3.81–4.12) and 6.18 (95% CI 5.85–6.52) were found

for one and several offences respectively. Estimates for females were of a similar magnitude. The pattern was

consistent across most diagnostic subgroups, although some variability in effect sizes was seen, and persisted after

adjustment for substance misuse and socio-economic status (SES).

Conclusions. A prior history of offending is present in almost one in five patients presenting to mental health

services, which makes it an important issue for clinicians to consider when assessing current and future risks and

vulnerabilities.
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Introduction

The association between severe mental illness and

offending has been established primarily by revealing

elevated rates of offending, particularly of a violent

nature, in persons suffering from schizophrenia and

other psychotic disorders (Fazel et al. 2009a).

Substance misusers, persons suffering from antisocial

personality disorder and adolescents with behavioural

disorders (e.g. attention deficit/hyperactivity dis-

order, ADHD) have also been shown to have elevated

rates of offending (Grann & Fazel, 2004 ; Retz & Rösler,

2007 ; Logan & Johnstone, 2010) whereas there is

little knowledge of offending behaviour in other non-

psychotic disorders. Studies of prison populations

have consistently shown that, in addition to psychotic

and personality disorders, there are elevated rates

of less severe disorders such as anxiety disorders

and clinical depression in incarcerated offenders

(Fazel & Danesh, 2002) and those recently remanded

(Andersen et al. 1996), suggesting that the association

between crime andmental illness is not confined to the

most serious disorders, although the nature of this

association remains unclear.

Much of the existing research is based on studies

that are too small to compare rates for men and

women but, as discussed in Robbins et al. (2003),

studies that do look at female offending have shown

mental illness to be a stronger risk factor for offending

in women than in men, such that the gender gap in

crime rates tends to decrease after onset of psychotic

disorders.

Offending behaviour in mentally ill persons has

long been considered a consequence of the disorder,

but there is now an emerging interest in comparing

offending before and after illness onset among those

with severe mental disorder. The few studies that do
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exist (Wallace et al. 1998 ; Munkner et al. 2003 ; Jones

et al. 2010) suggest that for many patients offending

commences long before illness onset. The results of

these studies still need to be replicated on a larger

scale. Pre-onset offending in non-psychotic disorders

remains unexamined.

Using a large population-based sample covering the

full range of mental disorders, the aim of this study

was to investigate the association between first psy-

chiatric contact and prior offending across major

diagnostic groups. We examined patterns of general

and violent offending respectively, in each case dis-

tinguishing between one-time and repeat offending.

We also assessed whether the pattern was comparable

in males and females. Potential confounding of the

results by co-morbid substance misuse and parental

socio-economic status (SES) was also considered.

Method

Data were obtained by linking Danish population-

based registers by means of the unique personal

identification number. The Danish Civil Registration

System (CRS) contains data for each individual on

gender and date of birth, continuously updated infor-

mation on vital status and the CRS numbers of

parents, along with many other variables (Pedersen

et al. 2006). The Danish Psychiatric Central Register

(PCR) contains data relating to all admissions to psy-

chiatric hospitals since 1969 and all out-patient

contacts since 1995 (Munk-Jorgensen & Mortensen,

1997). Discharge diagnoses ascribed by the treating

psychiatrist were recorded according to ICD-8 (WHO,

1967) fromApril 1969 to December 1993 and according

to ICD-10 (WHO, 1992) from January 1994 onwards.

The Danish National Crime Register (NCR) became

electronic in November 1978 and all court verdicts and

police decisions relating to criminal charges have been

registered since this date. The NCR contains infor-

mation on date of verdict (or police decision), type

of offence and type of verdict along with length

and type of sentence (Kyvsgaard, 1998), and data

are made available through Statistics Denmark from

1980 onwards. The age of criminal responsibility in

Denmark was 15 years during the study period.

Study population

Cases were identified as the total sample of

Danish inhabitants born between 1 January 1965 and

31 December 1991 who were admitted for the first

time to a psychiatric hospital or were registered with

an out-patient contact or emergency room visit with

an ICD-10 Chapter V (F) diagnosis between 1 January

1995 and 31 December 2006. In this way the study

period was confined to the years where we have

complete information on both in-patient and out-

patient visits, and persons who had an ICD-8 diag-

nosis in the period 1969 to 1993 or an ICD-10 diagnosis

in 1994 were therefore not included. Only persons

who were at least 15 years of age at the time of their

first contact were included because younger persons

could not have a prior record of offending.

Each case was matched to a random sample of

controls using a nested case-control design (Clayton &

Hills, 1993). Controls were of the same gender as

the case, were born on the same day, had no record of

psychiatric contact up until and including the day the

case was confirmed as a case, and were selected ran-

domly from the entire Danish population such that the

study population contained all cases and 25% of those

at risk.

Assessment of mental disorders in cases

Information on main discharge diagnosis was ob-

tained from the first admission, out-patient contact or

emergency room visit. If the main diagnosis was not

in ICD-10 Chapter V (F), secondary diagnoses were

considered. The diagnoses were grouped according to

the main categories of ICD-10 Chapter V (Table 1). In

addition, all secondary diagnoses were searched for a

code within F1 to establish the presence of co-morbid

substance misuse.

Assessment of offending

For all cases and controls the NCR was searched for

guilty verdicts before the match date. Guilty verdict

types included: custodial sentences, suspended

Table 1. Main categories of ICD-10 Chapter V

Code Description

F0 Organic, including symptomatic, mental disorders

F1 Mental and behavioural disorders due to

psycho-active substance use

F2 Schizophrenia. schizotypal and delusional disorders

F3 Mood (affective) disorders

F4 Neurotic, stress-related and somatoform disorders

F5 Behavioural syndromes associated with

physiological disturbances and physical factors

(e.g. eating disorders, sexual disorders)

F6 Disorders of adult personality and behaviour

F7 Mental retardation

F8 Disorders of psychological development (e.g. autism)

F9 Behavioural and emotional disorders with onset

usually occurring in childhood and adolescence

F99 Unspecified mental disorder
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sentences, conditional withdrawal of charges, fines

and sentences to psychiatric treatment. Only con-

victions for crimes listed in the penal code were

included in the study; traffic violations and violations

of other special acts (e.g. tax laws, environmental

laws) were not included. We recorded the total

number of convictions in addition to the number of

convictions for violent offences for each individual.

Given the design of the study, we were able to obtain

complete information on criminal convictions from the

age of legal responsibility until the end of 2006.

Assessment of parental level of education

SES is known to correlate with both offending and

mental illness (Agerbo et al. 2004 ; Murray et al. 2010)

and because own SES may be a mediating effect rather

than a confounder, we chose to use parental status. We

used information on maternal and paternal level of

education in the year in which the proband turned

15 years of age. The highest obtained level of edu-

cation for each parent was coded as : basic education,

vocational training, higher education, educational

status unknown, and parent unknown. Data were ob-

tained from the Integrated Database for Longitudinal

Labour Market Research, which contains annually

updated information from 1980 onwards in addition

to information from the 1970 population and housing

census (Danmarks Statistik, 1991). Using the level of

educational attainment has the advantage over other

measures of SES in that it is fairly stable over time,

whereas income level, labour market attachment and

receipt of welfare benefits may vary substantially from

year to year.

Statistical analysis

Data were analysed by conditional logistic regression

using the PHREG procedures in SAS version 9.1.3

(SAS Institute Inc., USA), where each case and

matched controls formed a separate stratum. Because

the controls were selected randomly within the ap-

propriate risk sets, the estimated measures of relative

risk are incidence rate ratios (IRRs; King & Zeng,

2002), with 95% Wald confidence intervals (CIs). For

each gender we estimated the effect of one or several

offences and of one or several violent offences re-

spectively, and for all analyses adjusted models were

fitted controlling for co-morbid substance misuse and

parental level of education. Sensitivity analyses were

performed on all models, eliminating cases or controls

that were registered with a sentence to psychiatric

treatment. We also fitted models that were restricted

to cases where the time between offending and pres-

entation exceeded 2 and 5 years respectively.

Results

Descriptive results

A total of 101 890 persons born in Denmark between

1 January 1965 and 31 December 1991 had their first

admission to, or out-patient contact with, a psychiatric

hospital in the years 1995 to 2006. Their age at first

contact ranged from 15 to 41 years, where the lower

limit is defined by the age of criminal responsibility in

Denmark and the upper limit is restricted by the co-

hort definition. The cases were matched by incidence

density sampling to a total of 2 236 195 controls.

Main findings

Overall, 19.2% of the psychiatric patients had a

guilty verdict relating to the penal code prior to their

first psychiatric contact, whereas 8.3% of population

controls had at least one verdict corresponding to an

IRR of 3.06 (95% CI 3.01–3.12). For violent offending

5.6% of cases and 1.8% of controls had at least one

conviction, resulting in an IRR of 4.37 (95% CI 4.24–

4.50).

Penal code offending and subsequent psychiatric

contact

Males with one conviction had an IRR of 2.32 (95% CI

2.26–2.40) for psychiatric contact and two or more

convictions resulted in an IRR of 4.97 (95% CI 4.83–

5.11). The corresponding values for women were very

similar, with an IRR of 2.25 (95% CI 2.17–2.33) for one

conviction and 4.03 (95% CI 3.81–4.26) for several. A

total of 34% of males with a psychiatric contact were

registered with at least one offence but this applied to

only 14.4% of the controls. Offending was less preva-

lent among females, where 8.4% of the cases and 3.5%

of the controls had at least one conviction.

There was some variability in the effect sizes for

different diagnostic groups (Tables 2 and 3). For both

genders, prior offending had by far the strongest

association with contacts due to substance-related

disorders (F1). IRRs were 6.05 for males (95% CI 5.61–

6.51) and 7.28 for females (95% CI 6.29–8.42) with one

conviction and 21.28 for males (95% CI 19.92–22.73)

and 35.56 for females (95% CI 29.90–42.28) with two

or more convictions. Behavioural and emotional dis-

orders with onset in childhood or adolescence (F9)

were also strongly correlated with offending, with

IRRs of 4.55 (95% CI 3.69–5.61) for males and 3.70

(95% CI 2.64–5.17) for females with one conviction.

Neurotic, stress-related and somatoform disorders

(F4), personality disorders (F6) and unspecified

mental disorders (F99) were associated with an IRR

>2 (range 2.07–3.24) in both genders. An estimate of
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this magnitude was also found for males with organic

disorders (F0) and females with psychotic disorders

(F2). Significantly elevated risks with an IRR <2

(range 1.49–1.85) were found in persons whose first

diagnosis was affective disorders (F3), males with

psychotic disorders (F2), and females with organic

disorders (F0) or behavioural syndromes associated

with physiological disturbances and physical factors

(F5). The association with prior offending was not

significant for persons who had a psychiatric contact

for mental retardation (F7), males with behavioural

syndromes associated with physiological disturbances

and physical factors (F5) and males admitted with

disorders of psychological development (F8).

Table 2. Penal code offending prior to first psychiatric contact by diagnosis, men

Number of

offences

Cases Controls

IRR (95% CI)a Adjusted IRR (95% CI)bn % n %

F0 None 349 61.9 11 047 85.0 1 (ref.) 1 (ref.)

1 85 15.1 1156 8.9 2.26 (1.75–2.92) 1.69 (1.27–2.24)

o2 130 23.0 791 6.1 5.07 (4.04–6.37) 4.06 (3.18–5.20)

F1 None 3015 40.3 147 977 85.0 1 (ref.) 1 (ref.)

1 1365 18.3 15 422 8.9 6.05 (5.61–6.51) 5.73 (5.32–6.18)

o2 3097 41.4 10 635 6.1 21.28 (19.92–22.73) 19.54 (18.26–20.90)

F2 None 2832 69.6 79 748 85.6 1 (ref.) 1 (ref.)

1 522 12.8 7913 8.5 1.80 (1.63–1.99) 1.79 (1.61–1.98)

o2 716 17.6 5499 5.9 3.65 (3.33–4.00) 3.32 (3.01–3.67)

F3 None 4817 74.8 125 662 84.7 1 (ref.) 1 (ref.)

1 831 12.9 13 381 9.0 1.65 (1.52–1.78) 1.58 (1.46–1.72)

o2 791 12.3 9257 6.2 2.32 (2.14–2.52) 2.06 (1.89–2.25)

F4 None 10 524 71.0 289 334 85.3 1 (ref.) 1 (ref.)

1 2105 14.2 29 839 8.8 2.07 (1.97–2.18) 1.99 (1.89–2.10)

o2 2190 14.8 20 073 5.9 3.29 (3.13–3.46) 3.00 (2.84–3.17)

F5 None 814 86.5 18 704 84.6 1 (ref.) 1 (ref.)

1 81 8.6 2037 9.2 0.81 (0.64–1.03) 0.89 (0.70–1.13)

o2 46 4.9 1374 6.2 0.68 (0.50–0.93) 0.79 (0.58–1.09)

F6 None 2497 60.4 81 074 85.5 1 (ref.) 1 (ref.)

1 602 14.6 8266 8.7 2.44 (2.21–2.68) 2.28 (2.06–2.52)

o2 1032 25.0 5444 5.7 6.52 (6.00–7.09) 5.43 (4.96–5.94)

F7 None 469 85.9 10 660 86.5 1 (ref.) 1 (ref.)

1 47 8.6 1013 8.2 0.82 (0.60–1.12) 0.67 (0.49–0.93)

o2 30 5.5 652 5.3 0.81 (0.55–1.18) 0.58 (0.39–0.86)

F8 None 544 91.9 11 177 92.4 1 (ref.) 1 (ref.)

1 26 4.4 617 5.1 0.78 (0.52–1.18) 0.70 (0.46–1.06)

o2 22 3.7 297 2.5 1.38 (0.88–2.18) 1.24 (0.78–1.96)

F9 None 866 79.3 20 778 94.2 1 (ref.) 1 (ref.)

1 131 12.0 879 4.0 4.55 (3.69–5.61) 3.83 (3.07–4.77)

o2 95 8.7 389 1.8 8.69 (6.70–11.28) 5.87 (4.41–7.83)

F99 None 1089 64.7 32 026 86.1 1 (ref.) 1 (ref.)

1 268 15.9 3085 8.3 2.75 (2.38–3.19) 2.77 (2.39–3.21)

o2 326 19.4 2106 5.7 5.12 (4.44–5.90) 5.15 (4.45–5.97)

Any None 27 816 65.7 828 190 85.5 1 (ref.) 1 (ref.)

1 6063 14.3 83 608 8.6 2.32 (2.26–2.40) 1.87 (1.81–1.94)

o2 8475 20.0 56 517 5.8 4.97 (4.83–5.11) 3.06 (2.95–3.17)

IRR, Incidence rate ratio ; CI, confidence interval.
aMatched for gender and exact birthday, adjusted for non-penal code offending.
bMatched for gender and exact birthday, adjusted for non-penal code offending, parental level of education and, except for

F1, co-morbid substance misuse.
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When looking at single versus multiple convictions

there was a dose–response relationship in both gen-

ders and for most diagnostic groups, such that mul-

tiple offences were associated with higher risks than

just being convicted of a single offence. The exceptions

to this pattern were males with a contact for mental

retardation (F7) or behavioural syndromes associated

with physiological disturbances and physical factors

(F5), where the risk decreased with increasing number

of convictions.

Adjusting the results for co-morbid substance mis-

use and parental level of education generally had the

effect of attenuating the estimates, but the significant

associations between diagnosis at first psychiatric

Table 3. Penal code offending prior to first psychiatric contact by diagnosis, women

Number of

offences

Cases Controls

IRR (95% CI)a Adjusted IRR (95% CI)bn % n %

F0 None 269 91.8 6214 96.1 1 (ref.) 1 (ref.)

1 13 4.4 200 3.1 1.49 (0.84–2.65) 1.44 (0.81–2.56)

o2 11 3.8 55 0.9 4.83 (2.48–9.40) 4.57 (2.34–8.94)

F1 None 1369 69.8 41 088 96.2 1 (ref.) 1 (ref.)

1 273 13.9 1293 3.0 7.28 (6.29–8.42) 6.85 (5.91–7.95)

o2 320 16.3 330 0.8 35.56 (29.90–42.28) 31.64 (26.53–37.74)

F2 None 2024 91.3 46 189 96.5 1 (ref.) 1 (ref.)

1 133 6.0 1323 2.8 2.32 (1.92–2.79) 2.14 (1.77–2.59)

o2 60 2.7 370 0.8 3.85 (2.92–5.09) 3.47 (2.59–4.64)

F3 None 11 746 93.0 262 026 96.2 1 (ref.) 1 (ref.)

1 675 5.3 8253 3.0 1.85 (1.71–2.01) 1.76 (1.62–1.91)

o2 204 1.6 2135 0.8 2.26 (1.95–2.61) 2.07 (1.78–2.40)

F4 None 24 390 92.1 546 015 96.4 1 (ref.) 1 (ref.)

1 1527 5.8 16 175 2.9 2.16 (2.05–2.28) 2.05 (1.94–2.16)

o2 556 2.1 4092 0.7 3.27 (2.99–3.58) 2.87 (2.62–3.15)

F5 None 6149 95.0 129 007 96.9 1 (ref.) 1 (ref.)

1 250 3.9 3463 2.6 1.55 (1.36–1.77) 1.56 (1.37–1.79)

o2 76 1.2 729 0.5 2.33 (1.84–2.96) 2.38 (1.87–3.03)

F6 None 5508 88.8 127 531 96.5 1 (ref.) 1 (ref.)

1 496 8.0 3752 2.8 3.15 (2.85–3.47) 2.88 (2.60–3.18)

o2 197 3.2 887 0.7 5.58 (4.76–6.54) 4.48 (3.78–5.31)

F7 None 379 96.7 8114 96.4 1 (ref.) 1 (ref.)

1 7 1.8 233 2.8 0.61 (0.29–1.31) 0.51 (0.24–1.10)

o2 6 1.5 69 0.8 1.83 (0.79–4.24) 1.60 (0.67–3.75)

F8 None 229 97.4 4475 97.3 1 (ref.) 1 (ref.)

1 4 1.7 111 2.4 – –

o2 2 0.9 12 0.3 – –

F9 None 765 93.1 15 245 98.2 1 (ref.) 1 (ref.)

1 43 5.2 245 1.6 3.70 (2.64–5.17) 3.34 (2.28–4.59)

o2 14 1.7 29 0.2 10.11 (5.30–19.29) 7.03 (3.52–14.04)

F99 None 1692 91.9 36 951 96.7 1 (ref.) 1 (ref.)

1 104 5.7 1023 2.7 2.30 (1.86–2.83) 2.19 (1.78–2.70)

o2 45 2.4 246 0.6 4.34 (3.14–6.00) 4.02 (2.90–5.57)

Any None 54 520 91.6 1 222 855 96.5 1 (ref.) 1 (ref.)

1 3525 5.9 36 071 2.8 2.25 (2.17–2.33) 2.02 (1.94–2.10)

o2 1491 2.5 8954 0.7 4.03 (3.81–4.26) 2.88 (2.70–3.07)

IRR, Incidence rate ratio ; CI, confidence interval.
aMatched for gender and exact birthday, adjusted for non-penal code offending.
bMatched for gender and exact birthday, adjusted for non-penal code offending, parental level of education and, except for

F1, co-morbid substance misuse.
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contact and prior convictions persisted. The exception

was behavioural syndromes associated with physio-

logical disturbances and physical factors (F5), where

adjusting the model led to higher estimates, and for

males the significance of lower risk of multiple of-

fences disappeared. Conversely, the risk of psychiatric

contacts for mental retardation (F7) associated with

males who had a history of offending became statisti-

cally significant only after adjustment.

Violent offending and subsequent psychiatric contact

As was the case for penal code offending, the overall

association between violent offending and later psy-

chiatric contact was similar for men and women

(Tables 4 and 5). The IRRs for psychiatric admissions

were 3.89 (95% CI 3.75–4.04) for males with one viol-

ent conviction and 6.16 (95% CI 5.85–6.48) for multiple

convictions. Similarly, females had IRRs of 3.59 (95%

CI 3.27–3.94) and 6.00 (95% CI 4.60–7.84) for single

and multiple violent offending respectively. The

rates of offending were much greater in males than

females (12% v. 0.9% of cases and 3.8% v. 0.3% of

controls), which means that estimates for the latter are

less robust and, for some diagnostic groups, un-

obtainable because of an insufficient number of ex-

posed cases and indeed exposed controls in some

instances.

In males, the pattern of violent offending prior to

first psychiatric contact was similar to that found for

all offending; however, the associations were gener-

ally stronger. IRRs >3 (range 3.18–6.99) were found

for organic disorders (F0), psychotic disorders (F2),

personality disorders (F6), behavioural and emotional

disorders (F9) and unspecified mental disorders (F99),

whereas substance-related disorders had an IRR of

14.23 (95% CI 13.10–15.47). Significantly elevated risks

with an IRR <3 (range 2.04–2.94) were found for af-

fective disorders (F3) and neurotic, stress-related and

somatoform disorders (F4), whereas estimates for be-

havioural syndromes associated with physiological

disturbances and physical factors (F5), mental retar-

dation (F7) and disorders of psychological develop-

ment (F8) were not statistically significant. Patterns for

multiple versus single convictions and for adjustment

for co-morbid substance misuse and parental level of

education were analogous to those found for all of-

fending.

Where estimates for females were obtainable they

were of similar magnitude to their male counterparts.

The clearest exception was for substance-related dis-

orders (F1), where IRRs were much higher (IRR 23.35,

95% CI 17.50–31.15), and for unspecified mental dis-

orders (F99), which were not significantly associated

with violent offending in females.

Sensitivity analysis

There may be a direct link between offending and

contact with mental health services in persons who

have been sentenced to psychiatric treatment. To

avoid these causing inflated estimates, we performed

sensitivity analyses where persons who had ever re-

ceived such a sentence (164 cases and 118 controls,

corresponding to 0.2% and 0.01%) were eliminated

from the models. Most persons with such a verdict

were excluded by definition because mental assess-

ments used by the courts would be recorded and

hence first contact would be before the conviction

date. Exceptions related to sentences that predate 1995

when out-patient contacts were not recorded and to

mentally retarded persons who may have been as-

sessed by doctors outside of psychiatric hospitals. The

sensitivity analyses yielded results that were very

similar to those presented above, but there were mar-

ginally lower estimates for women with mental retar-

dation and men with organic disorders, personality

disorders or mental retardation.

Restricting the time between offending and presen-

tation to services would limit the impact that persons

offending after illness onset but before first presen-

tation to services would have on the results. In a model

where there were 2 years between offending and

presentation, the association between any offending

and any psychiatric contact was reduced from 3.06

(95% CI 3.01–3.12) to 2.95 (95% CI 2.89–3.01), and im-

posing a 5-year minimum reduced it very slightly

further to 2.94 (95% CI 2.87–3.00). However, part of

this reduction is also probably due to elimination of

those who have acute reactions to the strain of going

through a trial, sentencing, etc.

Discussion

Main findings

In this study of the total national population of in-

dividuals in contact with mental health services we

found that there was a strong association between

offending and subsequent psychiatric contact across

almost all diagnostic groups. We found IRRs of similar

magnitude for men and women, although offending

was much more prevalent in men. We also found that

patterns of more serious offending (violent versus

other offending, multiple versus single convictions)

increased the association.

Although there has been a long-standing scientific

interest in the association between mental disorders

and offending, most prior research has focused on the

lifetime risk of offending (Hodgins, 1998 ; Brennan

et al. 2000), post-onset violence (Fazel et al. 2009a,b)

in serious mental disorders, co-occurring mental
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disorders and violence (Arseneault et al. 2000), or

has been based on self-report data where attrition

rates are high (Corneau & Lanctot, 2004). Although

a few studies of schizophrenia have reported the

prevalence of pre-onset offending (Munkner et al.

2003) or pre-onset violence (Dean et al. 2007), little

attention has been paid to pre-onset offending in

other psychiatric disorders. In a Danish study

Munkner et al. (2003) found that 37% of male and

7% of female schizophrenia patients had at least

one criminal conviction before their first psychiatric

contact, which is comparable to what we found for a

wider group of psychiatric patients, where, regardless

of diagnosis, 34% of males and 8.4% of females had

Table 4. Violent offending prior to first psychiatric contact by diagnosis, men

Number of

offences

Cases Controls

IRR (95% CI)a Adjusted IRR (95% CI)bn % n %

F0 None 485 86.0 12 513 96.3 1 (ref.) 1 (ref.)

1 50 8.9 383 2.9 3.94 (2.85–5.44) 3.09 (2.17–4.40)

o2 29 5.1 98 0.8 9.38 (6.06–14.53) 7.13 (4.42–11.50)

F1 None 5733 76.7 167 215 96.1 1 (ref.) 1 (ref.)

1 1082 14.5 5157 3.0 14.23 (13.10–15.47) 13.02 (11.97–14.16)

o2 662 8.9 1662 1.0 27.77 (25.00–30.86) 24.85 (22.33–27.65)

F2 None 3601 88.5 89 605 96.2 1 (ref.) 1 (ref.)

1 307 7.5 2640 2.8 3.18 (2.80–3.62) 2.91 (2.54–3.34)

o2 162 4.0 915 1.0 4.87 (4.09–5.80) 4.31 (3.55–5.22)

F3 None 5979 92.9 142 414 96.0 1 (ref.) 1 (ref.)

1 336 5.2 4378 3.0 2.04 (1.82–2.30) 1.92 (1.70–2.17)

o2 124 1.9 1508 1.0 2.19 (1.81–2.64) 1.94 (1.59–2.38)

F4 None 13 413 90.5 326 080 96.1 1 (ref.) 1 (ref.)

1 978 6.6 9841 2.9 2.94 (2.74–3.15) 2.68 (2.49–2.89)

o2 428 2.9 3325 1.0 3.82 (3.44–4.24) 3.44 (3.08–3.84)

F5 None 908 96.5 21 234 96.0 1 (ref.) 1 (ref.)

1 27 2.9 639 2.9 0.85 (0.57–1.26) 0.98 (0.66–1.45)

o2 6 0.6 242 1.1 0.50 (0.22–1.12) 0.53 (0.22–1.29)

F6 None 3500 84.7 91 245 96.3 1 (ref.) 1 (ref.)

1 387 9.4 2668 2.8 4.87 (4.33–5.48) 4.07 (3.58–4.63)

o2 244 5.9 871 0.9 9.57 (8.22–11.14) 7.93 (6.74–9.34)

F7 None 530 97.1 11 876 96.4 1 (ref.) 1 (ref.)

1 12 2.2 323 2.6 0.66 (0.37–1.19) 0.48 (0.26–0.88)

o2 4 0.7 126 1.0 – –

F8 None 575 97.1 11 873 98.2 1 (ref.) 1 (ref.)

1 15 2.5 174 1.4 1.57 (0.92–2.71) 1.42 (0.83–2.46)

o2 2 0.3 44 0.4 – –

F9 None 1015 92.9 21 719 98.5 1 (ref.) 1 (ref.)

1 58 5.3 268 1.2 6.99 (5.14–9.50) 4.77 (3.40–6.69)

o2 19 1.7 59 0.3 11.64 (6.79–19.96) 7.38 (4.61–13.59)

F99 None 1463 86.9 35 815 96.2 1 (ref.) 1 (ref.)

1 145 8.6 1021 2.7 4.52 (3.74–5.48) 4.52 (3.72–5.48)

o2 75 4.5 384 1.0 6.47 (4.98–8.42) 6.48 (4.95–8.47)

Any None 37 202 87.8 931 589 96.2 1 (ref.) 1 (ref.)

1 3397 8.0 27 492 2.8 3.97 (3.81–4.12) 2.67 (2.54–2.80)

o2 1755 4.1 9234 1.0 6.18 (5.85–6.52) 3.65 (3.40–3.91)

IRR, Incidence rate ratio ; CI, confidence interval.
aMatched for gender and exact birthday, adjusted for non-penal code offending.
bMatched for gender and exact birthday, adjusted for non-penal code offending, parental level of education and, except for

F1, co-morbid substance misuse.
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a history of penal code offending before their first

psychiatric contact. Dean et al. (2007) found that 14%

of first-episode psychoses in the AESOP (Aetiology

and Ethnicity of Schizophrenia and Other Psychoses)

study had a history of violent offending. Their

substantially higher percentage is unsurprising given

their population was drawn from socially deprived

urban areas where local crimes rates are relatively

high.

What may be surprising is that the IRRs we found

for males with psychotic disorders were <2 for a

single conviction, thereby placing them among the

weaker associations in the study, and although the

association with violent offending was stronger, this

Table 5. Violent offending prior to first psychiatric contact by diagnosis, women

Number of

offences

Cases Controls

IRR (95% CI)a Adjusted IRR (95% CI)bn % n %

F0 None 288 98.3 6453 99.8 1 (ref.) 1 (ref.)

1 4 1.4 13 0.2 – –

o2 1 0.3 3 0.05 – –

F1 None 1854 94.5 42 576 99.7 1 (ref.) 1 (ref.)

1 84 4.3 129 0.3 23.35 (17.50–31.15) 20.59 (25.36–27.62)

o2 24 1.2 6 0.01 156.26 (62.92–388.06) 138.72 (55.08–349.38)

F2 None 2197 99.1 47 752 99.7 1 (ref.) 1 (ref.)

1 18 0.8 121 0.3 3.41 (2.06–5.62) 3.47 (2.08–5.77)

o2 2 0.1 9 0.02 – –

F3 None 12 547 99.4 271 580 99.7 1 (ref.) 1 (ref.)

1 72 0.6 774 0.3 2.15 (1.68–2.74) 2.03 (1.58–2.60)

o2 6 0.05 60 0.02 2.30 (0.99–5.35) 2.19 (0.94–5.08)

F4 None 26 243 99.1 564 732 99.7 1 (ref.) 1 (ref.)

1 211 0.8 1436 0.3 3.40 (2.94–3.94) 3.02 (2.60–3.51)

o2 19 0.1 114 0.02 3.77 (2.32–6.15) 3.24 (1.97–5.35)

F5 None 6464 99.8 132 900 99.8 1 (ref.) 1 (ref.)

1 9 0.1 276 0.2 0.72 (0.37–1.39) 0.77 (0.39–1.49)

o2 2 0.03 23 0.02 – –

F6 None 6114 98.6 131 861 99.8 1 (ref.) 1 (ref.)

1 80 1.3 295 0.2 6.61 (5.14–8.49) 5.38 (4.11–7.03)

o2 7 0.1 14 0.01 12.71 (5.11–31.64) 9.09 (3.45–23.92)

F7 None 390 99.5 8401 99.8 1 (ref.) 1 (ref.)

1 2 0.5 11 0.1 – –

o2 – – 4 0.05 – –

F8 None 234 99.6 4589 99.8 1 (ref.) 1 (ref.)

1 1 0.4 8 0.2 – –

o2 – – 1 0.02 – –

F9 None 813 98.9 15 495 99.8 1 (ref.) 1 (ref.)

1 7 0.9 24 0.2 6.04 (2.59–14.06) 4.38 (1.76–10.91)

o2 2 0.2 – – – –

F99 None 1835 99.7 38 112 99.7 1 (ref.) 1 (ref.)

1 6 0.3 98 0.3 1.39 (0.61–3.18) 1.30 (0.57–2.97)

o2 – – 10 0.03 – –

Any None 58 979 99.1 1 264 451 99.7 1 (ref.) 1 (ref.)

1 493 0.8 3185 0.3 3.62 (3.29–3.98) 2.78 (2.50–3.10)

o2 64 0.1 244 0.02 6.08 (4.61–8.02) 3.27 (2.31–4.63)

IRR, Incidence rate ratio ; CI, confidence interval.
aMatched for gender and exact birthday, adjusted for non-penal code offending.
bMatched for gender and exact birthday, adjusted for non-penal code offending, parental level of education and, except for

F1, co-morbid substance misuse.
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association was also among the weaker relative to

other groups of disorders. Although part of the ex-

planation is probably differential selection bias (see

discussion on limitations), compared to the strong

associations generally found between psychotic dis-

orders and post-onset violence this result lends cre-

dence to the theory that violence in psychosis can

be divided into two groups, those who have long his-

tories of offending and those whose offending is

related directly to the psychotic symptoms and that

only commenced post-onset (Hodgins et al. 2011 ;

Large & Nielssen, 2011).

Understanding the association

There are several potential explanations for the

association between offending and subsequent psy-

chiatric contact. These include the occurrence of

undetected pre-offending mental disorder, the conse-

quences of offending causing mental disorder and the

existence of common risk factors.

Because our analyses were based on hospital re-

cords, we were not able to take account of symptoms

of mental disorder occurring prior to or at the time of

an offence that did not lead to mental health service

contact. In addition, some disorders are likely to have

a long antecedent period that itself might be associated

with offending. Numerous studies have shown that,

even upon reception into remand facilities, there is a

large over-representation of persons showing symp-

toms of mental illness (Andersen et al. 1996 ; Brooke

et al. 1996 ; Birmingham et al. 2000), although the

degree to which these persons have already been in

touch with mental health services is not known.

Furthermore, little is known about the presence

of psychiatric morbidity in offenders receiving non-

custodial sentences.

Conversely, the consequence of offending, court

contact and sentencing, especially if custodial, can act

as a life stressor that might itself trigger the onset of

mental disorder (Hammen, 2005; Slavich et al. 2010),

particularly if perceived to have an element of hu-

miliation or social rejection (Kendler et al. 2003). Which

explanation is most plausible is likely to vary between

different groups of disorders. For instance, it is prob-

able that undiagnosed psychoses or personality dis-

orders may influence propensity to offend whereas

anxiety and depressive disorders may be more likely

to emerge consequent on offending/court contact.

Finally, it seems that risk factors such as low SES

(Agerbo et al. 2004 ; Murray et al. 2010), living in an

urban area (Flango & Sherbenou, 1976; Pedersen &

Mortensen, 2001), migration (Cantor-Graae & Selten,

2005 ; Laub & Sampson, 2006), family disruptions/

instabilities (Mednick et al. 1990 ; Niemi et al. 2003) and

inherited vulnerabilities (Dean et al. 2010; Frisell et al.

2011) apply to offending and to psychiatric disorders,

pointing to shared risk factors for both rather than a

causal relationship between them. The dose–response

nature of the association found between offending and

subsequent mental disorder adds weight to the notion

that the association reflects underlying causal pro-

cesses.

It is also important to note that, although it is well

known that disorders such as schizophrenia are not

always diagnosed on the first contact with mental

health services, especially in cases with a more insidi-

ous onset, the fact that we found strong associations

across almost the full range of disorders makes it un-

likely that the results are due to misclassification

caused by reliance on the first treatment contact diag-

nosis. This also suggests that the association between

crime and mental disorder has a much wider scope

than that traditionally investigated.

Gender differences and similarities

In line with existing research, we found large differ-

ences in the prevalence of offending in men and

women. Surprisingly, however, we also found

offending to be a risk factor of similar magnitude

for subsequent psychiatric contact in both genders.

Numerous studies have found that the gender gap

generally found in offending patterns narrows con-

siderably in mentally disordered populations, such

that mental illness is a much stronger risk factor for

offending in females than in males (Robbins et al. 2003 ;

Fazel et al. 2009a). Our findings may suggest that

female offending arises to a greater extent from direct

effects of mental disorders, rather than to common

causes or vulnerabilities preceding the disorder.

Substance misuse

The use of illegal substances is highly correlated with

criminal activity in general and when it is co-morbid

with other mental illnesses (Grann & Fazel, 2004 ; Fazel

et al. 2009b) and is potentially a source of common

vulnerability for offending and mental disorder, in

addition to being associated with the antecedents of a

range of mental disorders (Rosen et al. 2004). An

American study by Elbogen & Johnson (2009) found

that adjusting for substance misuse eliminated the

association between mental disorders and violence,

which contrasts to our surprising finding that adjust-

ing for co-morbid substance misuse had only a limited

impact on the estimates for other diagnoses, despite

it having by far the strongest association with both

violent and non-violent offending when appearing as

a primary diagnosis. Although our results may be
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affected by residual confounding due to substance-

related co-morbidity being under-represented in the

register (Hansen et al. 2000), other studies have also

found that the association persists after controlling for

co-morbid substance misuse (Van Dorn et al. 2012).

There may also be an issue of timing because offend-

ing may take place many years before the first psy-

chiatric contact, by which time the person may no

longer be misusing substances even if they were at the

time of offending.

Strengths and limitations

Using national registers covering the entire Danish

population enabled us to follow a large number of

people over a long period of time. The advantages

include the ability to investigate rare outcomes, such

as violent offending in women, and the lack of bias in

selecting controls and in the availability of information

on cases and controls.

However, there are also some shortcomings to our

data. First, out-patient contacts were not registered

before 1995 and thus it is possible that some of the

included cases had prior unregistered out-patient

contacts. Second, mental disorders that were treated in

primary care only were not included. Obviously these

two factors are of differential importance for different

diagnoses, such that less serious disorders are more

likely to be unregistered. For disorders commonly

treated in primary care, such as depression, the

validity of our results is contingent upon referral to

secondary care not being dependent on previous

offending. Although being considered at risk for harm

to others certainly could increase the likelihood of

admittance, the inclusion of out-patient contacts

would significantly lower the impact of this potential

source of selection bias. Regardless, our findings

cannot be generalized to all those in the population

who experience psychiatric symptoms, but only the

subgroup who seek treatment in secondary care.

Third, although those diagnoses that have been vali-

dated have shown reassuring results (Kessing, 1998 ;

Jakobsen et al. 2005; Phung et al. 2007), most of these

routinely acquired diagnoses are not validated.

However, the use of broader diagnostic groups rather

than more specific diagnoses should lessen the extent

to which misclassification would occur.

The age restrictions of the cohort are not so prob-

lematic for the measurement of criminality because

most offending occurs in the teens and early twenties,

but the generalizability of our results does vary be-

tween different disorders. The generalizability is likely

to be good for disorders that commonly emerge in

late adolescence or early adulthood (e.g. psychotic

disorders), whereas findings for disorders of later

onset (e.g. organic disorders, especially various forms

of dementia) will be generalizable only to a selected

group with earlier onset than is typical. The same

applies to disorders that emerge in childhood (e.g.

developmental or behavioural disorders and mental

retardation), which almost certainly represent cases of

late detection rather than late onset. Incidentally, the

latter disorders are also the ones that failed to reach

statistical significance.

Using the date of conviction rather than the date of

the actual offence will tend to bias the results towards

underestimation because any court-mandated psy-

chiatric assessment will have taken place before

conviction and thus the offence will be regarded as

post-onset. This particularly applies to those suffering

from psychotic disorders and those having committed

(more serious) violent crimes (Rigsadvokatens

Meddelelse, 2007).

Conclusions

In a study of a total national population of individuals

in contact with mental health services we found that

there was a strong association between offending and

subsequent psychiatric contact. With almost one in

five new patients presenting to mental health services

having some history of offending, there is a clear

clinical relevance to our findings. Having established

that the risk is not confined to severe mental disorders,

our results might encourage clinicians to enquire

about an offending history more than they currently

do. A history of offending could reflect important

aetiological information for the individual and also

suggests elevated risk for future offending. Our find-

ings also add weight to the notion that antisocial

behaviour heralds future risk for a range of mental

disorders and so targeting those in contact with the

Criminal Justice System may be effective not only for

early detection, which is now increasingly being ad-

dressed in many countries, but also for preventive

strategies.
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