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Abstract

Purpose We conducted a national epidemiological study
to determine how mental illness and criminal offending
combine to influence suicide risk in younger adults.
Methods Using completely interlinked registers, we gen-
erated a nested case—control study from the cohort of all
Danish people born 1965 and onwards. We identified 2,384
suicides aged 15-41 years during 1981-2006, and 56,016
age and sex-matched living controls. We examined all
criminal charges from 1980, and all psychiatric admissions
from 1969 and outpatient episodes from 1995. Exposure
odds ratios were estimated using conditional logistic
regression models.

Results A quarter of male and 17 % of female suicides
had histories of both criminal justice system contact and
secondary care psychiatric treatment, with a marked ele-
vation in risk seen compared with having neither risk
factor: male odds ratio (OR) 34.0, 95 % confidence interval
(CI) 29.1-39.6; female OR 72.7, CI 49.4-107.1. Among
those treated for psychiatric illness, contact with the
criminal justice system predicted higher risk: male OR 1.4,
CI 1.1-1.7; female OR 1.7, CI 1.1-2.4, although these
effects were attenuated and became non-significant with
adjustment for socio-demographic risk factors. In men, risk
was especially high if first criminal justice system contact
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occurred before first psychiatric treatment episode, and if
these two challenging life events coalesced within a year of
each other.

Conclusion These younger age adults should be moni-
tored carefully for signs of suicidal behaviour. The need for
well coordinated multiagency care is indicated, and a broad
range of psychiatric illnesses should be considered care-
fully when assessing their suicide risk.

Keywords Suicide - Forensic psychiatry - Offenders -
Epidemiology

Introduction

Suicide is a major public health problem worldwide and
many countries have national prevention strategies [1, 2].
The World Health Organization (WHO) has estimated the
global burden as a million deaths per year [3, 4], although
the annual death toll could be considerably greater than this
due to incomplete case ascertainment in many countries
[5]. It is an especially important cause of early premature
mortality, with a substantial proportion of all suicides
occurring many years prior to average life expectancy [6].
The key risk factor for suicide is mental illness, and this
association has been widely reported [7-9]. Depression is
most commonly linked with suicide risk, but meta-analysis
has shown that almost all mental disorders, including those
associated with substance misuse, confer higher risk [10].
More research is needed to increase our understanding of
how co-occurring risk factors act in combination to influ-
ence suicide risk [11].

The relationship between mental illness and criminal
offending is complex and controversial [12, 13], but
whichever the direction of association [14], and whatever
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the precise causal mechanisms involved, the prevalence of
mental illness is elevated in the offender population [15,
16]. Research on suicide risk among offenders has been
rather limited in its scope, being focused largely on
incarcerated males [17] and, more recently, in people
released from prison [18-20]. There have been fewer
investigations of those who have never been imprisoned,
the great majority of all offenders, although a raised risk of
suicide has also been shown in this group [21-23]. Evi-
dence for suicide risk among forensic psychiatric popula-
tions is lacking [24].

In our previous analysis of this large nested case—control
study, in comparison with the general population we
reported elevated suicide risk in people with any criminal
justice system contact, and also by specific type of judicial
verdict, by type of offence, and by recency and frequency
of contact [23]. In the current paper, we now address the
following new research questions:

1. Compared to their peers with neither risk factor, what is
the relative risk of suicide in younger adults who have
experienced criminal justice system contact and also have
a history of secondary care-treated psychiatric illness?

2. To what degree is contact with the criminal justice
system a risk factor among younger adults who have
also received psychiatric treatment?

3. How does timing of first criminal justice system
contact, in relation to first secondary care psychiatric
treatment episode, influence risk?

Method
Registry data sources and variables

The Danish Data Protection Agency granted their prior
approval for us to conduct the study. A number of longitu-
dinal registers were interlinked completely using unique civil
registration numbers [25]. The National Causes of Death
Register was used to identify all suicides aged 15 years and
over between Ist January 1981 and 13th December 2006
[26], according to the eighth revision of the International
Classification of Disease, ICD-8 codes E950-959 [27], for
1981—1993, and the tenth revision, ICD-10 codes X60-X84
[28], for 1994—2006. The ninth revision was never imple-
mented in Denmark. Unlike in other countries, such as the
United Kingdom [29], Danish epidemiological studies of
suicide do not combine suicide and open verdicts in their case
definition, due to a perception that ascertainment levels are
more accurate [30, 31].

We identified every adult charged with committing a
criminal offence from 1Ist January 1980 onwards according
to the National Criminal Register [32]. This registers all
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such persons after their 15th birthday, which was the age of
criminal responsibility in Denmark during the study period.
It covers all criminal charges and judicial outcomes, apart
from small fines given out of court for unregistered minor
traffic violations. The Psychiatric Central Register was
used to identify all admissions since 1969 and all outpatient
treatment from 1995 [33]. This constitutes a complete
national secondary care record, as there are no private
psychiatric hospitals in Denmark and all treatment is provided
free of charge. Within the broad range of ICD codes used to
identify mental illnesses (ICD-8: 290-315; ICD-10: FO0-F99),
we delineated the following diagnostic categories:

Schizophrenia and related disorders (i.e. schizophrenia,
schizophrenia-like, or schizoaffective disorder): ICD-8:
295, 297, 298.2, 298.3, 298.4, 298.5, 298.6, 298.7,
298.8, 298.9, 299, 301.0, 301.2; ICD-10: F20-F29,
F60.0, F60.1.

Affective disorders: ICD-8: 296, 298.0, 298.1, 300.4,
301.11; ICD-10: F30-F34, F38, F39.

Personality disorders: ICD-8: 301.3, 301.4, 301.5, 301.6,
301.7, 301.8, 301.9;

ICD-10: F60.2, F60.3, F60.4, F60.5, F60.6, F60.7, F60.8,
F60.9

Alcohol or drug disorders: ICD-8: 291, 294, 303, 304;
ICD-10: F10-F19.

We also assessed potential for confounding by multiple
socio-demographic and socioeconomic risk factors, as
observed previously in the general population [34]. These
variables were civil status (married, cohabiting, single,
living with family); being a parent; area of residence
(central and suburban Copenhagen, other large cities, res-
ident elsewhere); income level (in quartiles); and educa-
tional attainment level (primary school, secondary school,
vocational training, degree/higher degree); and birthplace
outside Denmark/non-Danish citizenship. Civil status,
income quartile and educational attainment level were
derived from the Integrated Database for Labour Market
Research (IDA) [35] database according to the most recent
annual record prior to suicide, while place of residence and
being a parent were taken from the Central Population
Register on the date of suicide. The covariates were 100 %
complete except for educational level (cases: 78.2 %,
controls: 87.0 %).

Study design and statistical analyses

All analyses were performed using Stata software version
10 (College Station, TX: StataCorp, 2008). From the
national registry data, we initially identified all adult sui-
cides during calendar years 1981-2006. As is reported in
our earlier paper from this cohort [23], the total initial
sample size for our case—control study was 27,219 cases
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and 524,899 matched controls. However, because the
National Criminal Register only commenced systematic
computerised registration of all charges and judicial out-
comes in 1980, only those people born on January 1st 1965
and later have complete records in this register. To achieve
the most accurate assessment of the combined impact of
alleged or proven criminal offending and serious mental
illness as risk factors for suicide in younger adults, we
restricted the study dataset to the 2,384 suicide cases born
after 1964, and their 56,106 matched controls.

The cases in our nested case—control study [36] were
matched on date of birth and gender, with up to 25 living
controls selected from a 25 % random sample of the
national cohort at risk during 1981-2006. Matching on date
of birth accounted for age and cohort effects by design,
whilst matching on date of death (i.e. control alive when its
case died) enabled us to implement incidence density
sampling procedures in generating the nested case—control
design. This approach ensured that the exposure odds ratios
were interpretable as relative risks as would be derived
from survival analysis of the whole cohort [36]. To avoid
unnecessarily introducing selection bias or reducing sta-
tistical efficiency [37], and also so that we could explicitly
assess confounding by psychiatric and social factors, we
did not match controls to cases on any other criteria. A
large number of controls per case were sampled to maxi-
mise the precision of our effect estimates [38]. We calcu-
lated exposure prevalence among cases and controls
separately, and estimated relative risks as exposure odds
ratios using conditional logistic regression models. In our
multivariate models, we adjusted for all six of the social
risk factors listed in the previous section, because we were
interested in assessing their combined confounding effect,
irrespective of the observed level of statistical significance
of each individual variable in the model [39].

We initially estimated odds ratios in relation to criminal
justice system contact and to hospital treated mental illness as
separate risk factors, with the reference groups being no
criminal justice system history and no psychiatric treatment,
respectively. We then generated two further sets of odds ratios,
with the two risk factors stratified against one another. For the
first set, we estimated effects in the following exposure sub-
groups: criminal justice system contact only; secondary care
psychiatric treatment only; criminal justice system contact and
psychiatric treatment, using a common reference group of no
criminal justice system contact or psychiatric treatment. For
the second set, we calculated the ratio of the effect size for
criminal justice system contact and psychiatric treatment
against that for psychiatric treatment only. This enabled us to
assess the additional effect of criminal offending on suicide
risk among people with history of serious mental illness.

To address our third research question, we further
stratified the data to compare relative risk according to

whether first criminal justice system contact occurred
before or after first secondary care psychiatric treatment
episode, and whether or not these two events occurred
close together in time (i.e. within a year of each other).

Results
Descriptive analyses

We examined 1,914 male suicide cases (45,169 matched
controls) and 470 female cases (10,847 matched controls)
born 1st January 1965 and onwards. For both genders the
age range of the cases on their date of death was
1541 years. Their median age was 25 years (interquartile
range 21-30 years), with most of them (1,944, 81.5 %)
dying in their 20s or 30s. In Table 1, we show the preva-
lence of psychiatric illness treated in secondary care set-
tings; i.e. inpatient care since 1969 and outpatient treatment
from 1995. These estimates are reported by diagnostic
group and by gender and for cases and controls separately.
The prevalence of having any secondary care-treated psy-
chiatric illness was much higher in female than in male
cases. Among male cases, the most common diagnostic
categories were schizophrenia and related disorders fol-
lowed by alcohol/drug disorders, whereas in female cases
the most common groups were personality disorders then
schizophrenia and related disorders and affective disorders.

Table 1 Prevalence of secondary care-treated psychiatric illness by
diagnosis in the whole case—control study

Diagnostic group® Suicides Controls
n %" n %P
Men
Any psychiatric diagnosis 704  36.8 1,557 34
Schizophrenia and related disorders 271  14.2 328 0.7
Affective disorders 149 7.8 194 04
Personality disorders 180 9.4 261 0.6
Alcohol/drug disorders 237 124 337 0.7
Women
Any psychiatric diagnosis 267  56.8 450 4.1
Schizophrenia and related disorders 103 21.9 67 0.6
Affective disorders 103 219 77 0.7
Personality disorders 119 253 91 038
Alcohol/drug disorders 49 104 34 03

4 Measured as all inpatient admissions from 1969 and all outpatient
episodes from 1995

® Denominators for these percentages are all suicides (men: N =
1,914; women: N = 470) or all matched controls (men: N = 45,169;
women: N = 10,847) in the study population
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Fig. 1 Prevalence (%) of secondary care-treated psychiatric illness
among suicide cases with and without criminal justice system contact:
men. (Asterisks) ‘Schizophrenia’ refers to schizophrenia and related
disorders
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Fig. 2 Prevalence (%) of secondary care-treated psychiatric illness
among suicide cases with and without criminal justice system contact:
women. (Asterisks) ‘Schizophrenia’ refers to schizophrenia and
related disorders

We also conducted further stratified analyses of preva-
lence of secondary care treated psychiatric illness among
suicide cases, according to whether or not they had history of
criminal justice system contact. The results are presented in
Figs. 1 and 2. In both genders, the overall prevalence of
treated psychiatric illness was higher in cases with criminal
justice contact. Marked differences in prevalence of
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personality disorder and alcohol/drug disorders, between
those with and without criminal justice system contact, were
seen in male cases; in female cases, an especially marked
difference in prevalence was observed for alcohol/drug
disorders.

Separate effects of the two risk factors

Before assessing the combined effect of criminal justice
system contact and serious mental illness on suicide risk,
we considered the separate effects of the two risk factors.
These results, stratified by gender, are shown in Table 2. In
male suicide cases and living controls, contact with the
criminal justice system was much more frequent than
hospital psychiatric treatment. It was also the more com-
mon of the two risk factors among female controls,
although the difference in prevalence between them was
much smaller than was seen among male controls. Among
female suicides, psychiatric treatment was the more com-
mon of the two risk factors—the opposite of what was seen
in the male cases. Criminal justice system contact was
linked with a higher risk of suicide in younger men, and the
relative risk was even greater in younger women. Elevated
risk persisted in both genders following multivariate
adjustment. As expected, the effect sizes were much
greater in relation to hospital treated psychiatric illness,
and especially so for women.

Combined effects of both risk factors

Next we conducted a stratified analysis to compare the
effects of having only one versus both of the risk factors.
We calculated relative risk for having criminal justice
system contact only or secondary care-treated psychiatric
illness only, compared with having neither of these risk
factors recorded. For these results, which are presented in
Table 3, we used the common reference category ‘neither
risk factor recorded’. The effect sizes were again consid-
erably stronger in women than in men. Younger men with
history of criminal justice system contact as well as psy-
chiatric treatment had a suicide risk that was approximately
34 times greater than those with neither risk factor, with the
equivalent relative risk in younger women being around 73.
The statistical interaction terms fitted between the binary
exposure variables for criminal justice system contact and
psychiatric treatment were highly significant in both genders,
with and without multivariate adjustment (p < 0.001).

We estimated relative risk linked with criminal justice
system contact among people who had also received sec-
ondary care psychiatric treatment. These results, which
pertain to all psychiatric diagnoses combined, are also
presented in Table 3. They show a raised risk in men and
women with any previous secondary care psychiatric
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Table 2 Relative risk of suicide linked with criminal justice system (CJS) contact and secondary care psychiatric treatment: separate effects of
the two risks factors

Exposure status stratified by gender Suicides Controls Odds ratio Adj. odds ratio
n %* n %* 95 % CI) 95 % CI)
Men
No CIJS contact (ref.) 733 38.3 26,912 59.6 1.0 (ref.) 1.0 (ref.)
Any CJS contact 1,181 61.7 18,247 40.4 2.6 (2.4-2.9) 2.0 (1.8-2.2)°
No psychiatric treatment (ref.) 1,210 63.2 43,602 96.6 1.0 (ref.) 1.0 (ref.)
Any psychiatric treatment 704 36.8 1,557 34 18.4 (16.5-20.7) 11.4 (10.1-12.9)¢
Women
No CIS contact (ref.) 350 74.5 9,862 90.9 1.0 (ref.) 1.0 (ref.)
Any CJS contact 120 25.5 985 9.1 3.7 (3.0-4.7) 23 (1.7-3.1)°
No psychiatric treatment (ref.) 203 432 10,397 95.9 1.0 (ref.) 1.0 (ref.)
Any psychiatric treatment 267 56.8 450 4.1 38.9 (30.5-49.5) 28.6 (22.1-37.1)°¢

* Denominators for these percentages are all suicides (N = 1,914) and all matched controls (N = 45,169) in the male study population, and all
suicides (N = 470) and all matched controls (N = 10,847) in the female study population

° Adjusted for psychiatric treatment and for social risk factors

¢ Adjusted for criminal justice system contact and for social risk factors

Table 3 Relative risk of suicide linked with criminal justice system (CJS) contact and secondary care psychiatric treatment: combined effects of

the two risk factors

Exposure status stratified by gender Suicides Controls Odds ratio
n %" n %* 95 % CI)
Men
No CIJS contact or psychiatric treatment (ref.) 511 26.7 26,339 58.8 1.0 (ref.)
(a) CJS contact only 699 36.5 17,263 38.2 2.5 (2.2-2.9)
(b) Psychiatric treatment only 222 11.6 573 1.3 24.5 (20.3-29.6)
(c) CIJS contact 4 psychiatric treatment 482 25.2 984 2.2 34.0 (29.1-39.6)
Direct comparison of effects: (c) versus (b) - - - - 1.4 (1.1-1.7)
Women
No CJS contact or psychiatric treatment (ref.) 161 343 9,507 87.6 1.0 (ref.)
(a) CIJS contact only 42 8.9 890 8.2 3.9 (2.7-5.7)
(b) Psychiatric treatment only 189 40.2 355 33 43.6 (33.0-57.5)
(c) CIJS contact + psychiatric treatment 78 16.6 95 0.9 72.7 (49.4—107.1)

Direct comparison of effects: (c) versus (b) -

1.7 (1.1-2.4)

* Denominators for these percentages are all suicides (N = 1,914) and all matched controls (N = 45,169) in the male study population, and all
suicides (N = 470) and all matched controls (N = 10,847) in the female study population

treatment if they also had history of criminal justice system
contact. With adjustment for all of the social risk factors
described in the “Methods”, these effects were attenuated
and became non-significant (men: adjusted odds ratio 1.2,
95 % confidence interval 0.9-1.4, p = 0.17; women:
adjusted odds ratio 1.3, 95 % confidence interval 0.9-2.0,
p = 0.14). In the male model, birthplace outside Denmark/
non-Danish citizen and being a parent and were non-sig-
nificant; in the female model, area of residence/urbanicity
and educational attainment level were non-significant.

However, all six social risk factors were retained as
covariates. In both male and female models, the strongest
confounder was income level.

We also conducted the same analyses for specific
diagnostic groups. Criminal justice system contact was a
highly significant risk factor for suicide in men with hos-
pital treatment for personality disorders (odds ratio 1.9,
95 % confidence interval 1.2-2.9; p = 0.006), and in
women treated for affective disorders (odds ratio 4.2,
1.4-13.3; p = 0.01), with the reference group for these
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effects being men/women in these diagnostic subgroups
with no history of criminal justice system contact. For all
other specific psychiatric categories in both genders, no
significant effect of criminal justice system contact was
found, although there was a suggestion of an in men
diagnosed with schizophrenia and related disorders (odds
ratio 1.4, 1.0-1.9; p = 0.07).

Effects by timing of first criminal justice system contact
versus first secondary care psychiatric treatment

Finally, in Table 4 we present relative risk estimates fur-
ther stratified according to relative timing of onset for the
two risk factors, and whether or not these major life events
occurred within a year of each other or further apart in
time. Again we applied the generic reference cate-
gory’neither risk factor recorded’. Due to sparse data this
fine level of stratification was not viable for women, and so
in the table we show these results for men only. Elevation
in risk in males was particularly large if first criminal
justice system contact occurred before first psychiatric
treatment, with a 40-fold increase against the reference
category indicated. In this group, risk was approximately
doubled compared to men whose first criminal justice
system contact occurred after their first psychiatric treat-
ment episode, and this difference in effect was highly
significant (z = 5.0, p < 0.001). A previous national
Danish study reported suicide risk to be especially high
soon after discharge from a psychiatric unit [40]. We
therefore calculated the median number of days since last
inpatient or outpatient psychiatric treatment episode ended
in these two groups of suicides. The average number of
days was significantly lower among cases whose first
criminal justice system contact preceded first psychiatric
treatment, compared to those who experienced psychiatric
treatment before criminal justice system contact (median

133 vs. 255 days; Wilcoxon rank-sum test: p = 0.01). We
also had sufficient male cases to assess how risk was
affected by the temporal closeness of these two major life
events, and these results are also presented in Table 4. Risk
was greatest of all if first criminal justice system contact
occurred within a year before or after first psychiatric
treatment episode, and this effect was significantly greater
than if the time difference between the two events was
greater than a year (z = 2.4, p = 0.02).

Discussion
Summary of findings

Among the younger adult Danish population as a whole,
being charged with an offence and passing through the
criminal justice system was a far more common experience
than psychiatric treatment in a hospital setting, although
the latter risk factor was more prevalent among female
suicide cases. However, serious psychiatric illness was a
much a stronger risk factor for suicide than criminal justice
system contact. Stratified analysis of the two risk factors
showed that younger men with both risk factors were
around 34 times more likely to die by suicide than their
peers without either risk factor, and the equivalent relative
risk in younger women was approximately 73. Among
those who had received secondary care psychiatric treat-
ment, there was a significant increase in suicide risk if they
had also been in contact with the criminal justice system,
with increases in risk by 39 and 67 % seen in these men
and women, respectively. These particular effects were
attenuated, and became non-significant, following adjust-
ment for social risk factors. Socioeconomic status, as
measured using income level, had the strongest con-
founding effect among the six social risk factors we

Table 4 Relative risk of suicide by timing of first criminal justice system (CJS) contact in relation to first psychiatric treatment episode: men

only
Relative timing of the two risk factors Suicides Controls Odds ratio
n %* n %* 95 % CI)

Men
No CJS contact or psychiatric treatment (ref.) 511 26.7 26,339 58.8 1.0 (ref.)
(a) 1st CJS contact before 1st psychiatric treatment 393 20.5 705 1.6 40.6 (34.3-48.0)
(b) 1st CJS contact after 1st psychiatric treatment 89 4.6 279 0.6 20.1 (15.5-26.2)
Direct comparison of effects: (a) versus (b) - - - - 2.0 (1.5-2.7)
(c) 1st CJS contact within a year of 1st psychiatric treatment 80 4.2 105 0.2 47.9 (34.9-65.8)
(d) 1st CJS contact more than a year before or after 402 21.0 879 1.9 32.1 (27.3-37.7)

Ist psychiatric treatment

Direct comparison of effects: (c) versus (d)

1.5 (1.1-2.1)

* Denominators for these percentages are all suicides (N = 1,914) and all matched controls (N = 45,169) in the male study population, and all
suicides (N = 470) and all matched controls (N = 10,847) in the female study population

@ Springer



Soc Psychiatry Psychiatr Epidemiol (2013) 48:49-57

55

assessed. Serious psychiatric illness was such a strong risk
factor on its own that the additional risk associated with
criminal contact was relatively modest, though still statis-
tically significant and important in terms of public health
impact. Among men, suicide risk was greater if first
criminal justice system contact occurred some time before
first secondary care psychiatric treatment episode, and risk
was especially high if the time interval between these two
major adverse life events was short.

Comparison with existing evidence

A previous register-based study examined predictors of sui-
cide among Norwegians born between 1967 and 1976 and
aged 18-37 at follow-up [41]. However, criminal justice
system contact was not included among the broad range of
risk factors examined. Indeed very few studies have been
conducted to investigate suicide risk in people with histories
of both criminal offending and serious mental illness. On the
basis of data collected over several decades at the Bridge-
water State Hospital, in south eastern Massachusetts, a US
study reported that forensic hospital populations have suicide
rates that are comparable to those seen in other psychiatric
populations [42]. However, these findings may not be gen-
eralisable, being from just one institution. This hospital was
set up to care for the ‘criminally insane’, including sex
offenders, and the study sample may not be internationally
comparable. We examined the offender population in the
broadest sense, with the majority of people in our study being
charged with less serious forms of property and traffic
offences and receiving only fines. It is also unlikely that
suicide risk within an institution can be generalised to the
wider group of offenders living in the community, with fewer
constraints and more opportunities for taking their own lives.

We also identified two previous studies reporting elevated
suicide risk in people following discharge from forensic
psychiatric care. A relative risk of 4.7 post-discharge was
reported from a single forensic psychiatric unit in Sweden
[43]. In England, a high relative risk of 32 against the general
population has recently been reported among patients dis-
charged from a medium-secure unit during 1983-2003, with
a much stronger effect size seen among women (76-fold
higher risk) compared to men (22-fold increase) [24].
Although the composition of that study population was dif-
ferent to the one we studied, the relative risks reported are of a
similar magnitude to the ones that we estimated.

We searched the literature on recent adverse life events
and risk of completed and attempted suicide. Two previous
published reviews of this topic did not list criminal
offending or justice system contact among the risk factors
examined by the empirical studies they reviewed [44, 45].
We could find only one study examining a broad list of life
events that considered forensic issues [46], which were

indicated as being an important proximal precipitant
among young people. Future psychological autopsy studies
should examine this exposure in detail, including how it
acts in combination with mental illness to heighten suicide
risk at younger age.

Strengths and limitations

We conducted a large epidemiological study using the robust
and statistically efficient nested case—control design. Using
these population-based registry sources, we precluded the
two major flaws that are common in case—control studies:
information bias between cases and controls in deriving
explanatory variables, and biased selection of controls
[47].We had complete records of criminal charges, inpatient
psychiatric treatment and cause-specific mortality. Exposure
data were collected prospectively, with attrition in the cohort
at risk due to emigration and death from other causes iden-
tified and fully accounted for, and with complete linkage
between registers due to the existence of a single unique
national identifier that is mandatory for all Danish citizens
and residents [25]. There are very few countries worldwide
where such a study could be conducted in this way.

Although there are clear benefits in conducting epidemio-
logical studies using national registers, including large sample
sizes for examining rare exposures and outcomes, represen-
tativeness and absence of recall bias [48], they are challenging
nonetheless because they do not exist primarily for academic
purposes. The administrative information collected therefore
has to be recoded carefully by researchers to create mean-
ingful explanatory variables. This particular study also had
some important specific limitations. Firstly, as with any reg-
istry study, there was some degree of misclassification. We
restricted the study dataset to individuals born 1965 and later
so that all subjects had complete criminal justice records. We
also had thorough information on all subjects’ psychiatric
admission histories, as comprehensive registration of these
began as far back as 1969. However, computerised registra-
tion of outpatient care began only in 1995, so before that time
some people will have been misclassified for that reason. Also,
our datasets could not capture mental illness episodes treated
purely in primary care, or disorder that is not detected or
treated at all by healthcare services. Secondly, although we
found a huge increase in risk among people with histories of
both criminal offending and serious mental illness, compared
to those with neither risk factor, this group was uncommon in
the general population (using control subjects as a proxy).
Furthermore, although risk was many times greater in these
people, their absolute risk of suicide was nonetheless very
low. This is an often acknowledged problem in suicide
research, which limits the usefulness of establishing and
applying suicide risk factor profiles to routine clinical practice
[49, 50].
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Conclusion

Our findings highlight the vulnerability of younger people
who have been treated for serious mental illness and have
also passed through the criminal justice system. This group
has an excess suicide risk over and above that seen in
people treated for mental illness but with no offending
history. This excess is, however, partly explained by social
risk factors, primarily socioeconomic status. Newly
developed national population-based strategies should
acknowledge and address the greatly elevated suicide risk
in this population. For example, the forthcoming suicide
prevention strategy for England recognises that all people
who pass through the criminal justice system, not just
current and released prisoners, are at elevated risk. It also
notes that many of them are vulnerable due to mental
disorder and substance misuse [51]. Public health and
offender health issues are closely intertwined, because
many health inequalities and social determinants of ill
health are common among offenders. Our findings show
that they should be monitored especially carefully for signs
of depressed mood and suicidal ideation or attempts, and
they should receive high quality coordinated care across
multiple health and social service agencies. The impact of
psychiatric illnesses other than mood disorders (including
psychoses, personality disorders and alcohol/drug disor-
ders) also requires careful consideration when assessing
suicide risk in offenders. More generally, we have also
shown that suicide risk is heightened markedly when
multiple adverse life events coalesce in a short space of
time.
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