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Abstract

Importance—Self-directed and interpersonal violence share some common risk factors such as a
parental history of mental illness. However, relationships between the full spectrum of parental
psychiatric disease and these 2 related outcomes are unclear.

Objective—To examine associations between the full spectrum of parental psychiatric disease
and risks of attempted suicide and violent offending among offspring.

Design, Setting, and Participants—Population-based cohort study of all persons born in
Denmark 1967 through 1997, followed up from their 15! birthday until occurrence of adverse
outcome or December 31, 2012, whichever came first.

Exposures—Array of parental psychiatric disorders and parental suicide attempt, delineated
from records of secondary care treatments.

Main Outcomes and Measures—Using survival analyses techniques, incidence rate ratios
were estimated for offspring suicide attempt and violent offending.

Results—We examined 1,743,525 cohort members (48.7 % female, total follow-up, 27.2 million
person-years). Risks for offspring suicide attempt and violent offending were elevated across
virtually the full spectrum of parental psychiatric disease. Incidence rate ratios were the most
elevated for parental diagnoses of antisocial personality disorder (suicide attempt, 3.96; 95% ClI,
3.72-4.21; violent offending, 3.62; 95% Cl, 3.41-3.84), and cannabis misuse (suicide attempt,
3.57; 95% Cl, 3.25-3.92; violent offending, 4.05; 95% ClI, 3.72-4.39), and for parental suicide
attempt (suicide attempt, 3.42; 95% Cl, 3.29-3.55; violent offending, 3.31; 95% ClI, 3.19-3.44).
Parental mood disorders (and bipolar disorder in particular) conferred more modest risk increases.
A history of mental illness or suicide attempt in both parents was associated with double the risks
compared with having just 1 affected parent. Associations between parental psychiatric disease
and offspring violent offending were stronger for female than for male offspring, whereas little sex
difference in risk was found for offspring suicide attempt.

Conclusions and Relevance—The similarities in risk patterns observed between the 2
outcomes may evidence a shared etiology. Early interventions to tackle parental mental disorders
may be beneficial to both parents and children.

Introduction

Violence, both interpersonal and self-directed, presents a serious public health concern
constituting a significant cause of premature death, disability and ill health.1,2 Studies from
both psychiatric and forensic populations suggest that these 2 behaviors are associated, with
elevated risks for aggression being found amongst those who engage in self-harm and vice
versa.3,4 For example, elevated suicide risk was reported among violent offenders,
particularly in those convicted for homicide or attempted homicide.5 The 2 behaviours are
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thought to share common determinants such as emotional dysregulation, lack of impulse
control, poor problem-solving skills, substance use, and mental illnesses.3,4 It has been
well-established that suicidal and violent behaviors aggregate within families, via possible
interplay between genetics, epigenetics, and social and environmental influences.6-8
Elevated risks for the 2 behaviors in offspring have also been linked with a parental history
of mental illnesses.9-13 However, to our knowledge, no studies have investigated the full
spectrum of parental psychiatric disease and both offspring suicide attempts and violent
offending jointly in the same population. Previous studies examining broadly defined
parental mental disorders (such as “personality disorders”) may also mask important
heterogeneity according to diagnostic sub-categories.10-12 For example, borderline
personality disorder is often linked with elevated risks for attempted suicide14,15 whereas
interpersonal violence is closely related to antisocial personality disorder.16,17 However, it
remains unclear how a parental diagnosis of these disorders is associated with risks of
suicidal and violent behaviors in offspring, and how these risks compare between the 2
outcomes and in relation to other parental diagnoses.

For the study reported herein, we examined the associations between the full spectrum of
parental psychiatric disease and attempted suicide and violent offending among offspring. To
enable like-for-like comparison, relative risks for both adverse outcomes were estimated in
the same cohort at risk. The full spectrum of parental psychiatric disease investigated was
delineated as follows:

Q) Any mental disorders

2 Any organic mental disorders; specifically, dementia in Alzheimer disease, and
vascular dementia

©)] Any substance use disorders; specifically, alcohol misuse, and cannabis misuse

4 Schizophrenia and related disorders (hereafter “broad schizophrenia™);
specifically, schizophrenia (hereafter “narrow schizophrenia™), and
schizoaffective disorder

(5) Any mood disorders; specifically, bipolar disorder, recurrent depressive
disorder, and single and recurrent depressive disorders

(6) Any anxiety and somatoform disorders; specifically, obsessive compulsive
disorder
(7 Any personality disorders; specifically, borderline personality disorder, and

antisocial personality disorder
(8 Suicide attempt.

We also examined associations by offspring sex, and by exposure to psychiatric disease in
the mother only, father only, and in both parents.
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Methods

Study population

The study was approved by the Danish Data Protection Agency. Since 1968, all persons
living in Denmark have been registered in the Danish Civil Registration System, which
captures information such as date of birth, parents’ identities, and continuously updated
information on vital status.18 The unique personal identification number enables accurate
linkage across all national registers. The study cohort included all persons born in Denmark
to Danish-born parents during 1967 through 1997 who resided in the country on their 15
birthday (N=1,743,525, 48.7% female). Because this project was based exclusively on
registry data, according to the Danish Act on Processing of Personal Data, Section 10,
informed consent from persons in the study population was not required.

Parental mental disorders

Histories of mental illness for cohort members’ parents were obtained from the Psychiatric
Central Research Register,19 which contains data on all admissions to psychiatric inpatient
facilities from 1969 onwards. Information on all contacts with outpatient psychiatric
departments and psychiatric emergency care was included from 1995 onwards. The
International Classification of Diseases codes (Tenth Revision and Eighth Revision) used to
delineate the parental mental disorders examined are presented in eTable 1 in the
Supplement. Onset of each parental mental disorder of interest was defined as the date of
first contact (inpatient, outpatient, or psychiatric emergency care). Individuals with more
than 1 disorder were included in the analysis for each specific disorder.

Parental and offspring suicide attempt

The classification of attempted suicide was identical to that applied previously20 using
information from the Psychiatric Central Research Register19 and National Patient Register.
21

Offspring violent offending

Data from the National Crime Register were available from 1980 onwards.22 We defined
interpersonal violence as all convictions for homicide, assault, robbery, aggravated burglary
or arson, possessing a weapon in a public place, violent threats, extortion, human trafficking,
abduction, kidnapping, rioting or other public order offenses, terrorism, and all sexual
offenses (except for possessing child pornographic material). We considered the first violent
offense conviction after cohort members’ 15! birthdays because this is the age for adult
criminal responsibility in Denmark.

Socioeconomic status

Parental socioeconomic status (SES), assessed in the year of cohort members’ 15%
birthdays, was measured via paternal and maternal income, highest educational attainment,
and employment status.23 To examine effects of interactions between parental SES and
parental mental disorder, SES was stratified as lower, middle, and higher. These
classifications were applied as described previously.24
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Study design and statistical analyses

Results

Cohort members were followed up from their 151 birthday until date of adverse outcome of
interest, death, emigration from Denmark, or December 31, 2012, whichever came first. The
2 adverse outcomes were analysed separately. The cohort was followed up for a total of 27.2
million person-years. Persons with a first suicide attempt before follow-up at age 15 years
were excluded from the suicide attempt analyses. Log-linear Poisson regression models,
implemented in R, version 3.1.2, were fitted to estimate incidence rate ratios (IRRs). All
models were adjusted for offspring age, sex, calendar year, and their interactions. In
addition, the potential confounding and modifying effects of parental SES were also
assessed. Offspring age, calendar year, and parental psychiatric history were treated as time-
varying covariates; other covariates were time-fixed. Likelihood ratio-based 95% confidence
intervals were calculated for each IRR estimate, and likelihood ratio interaction tests were
used to assess effect modification by offspring sex and parental SES.

A total of 44,472 cohort members (2.6% of the study population) first attempted suicide and
55,404 (3.2%) were convicted of a first violent offense during the study period, with the
median age of onset for the two outcomes being 21.6 and 20.6 years, respectively. Males
represented 46.7% of those who had attempted suicide and 90.0% of those with a violent
offense conviction. Of the 91,800 persons who had at least 1 adverse outcome during the
follow-up period, 39.6% attempted suicide only, 51.6% were only convicted of a first violent
offense, and 8.8% had both outcomes. Table 1 gives the number of incident cases and
incidence rates in relation to the full spectrum of parental psychiatric disease, with at least 1
parent being affected. The highest incidence rates, for both adverse outcomes, were linked
with parental cannabis misuse and attempted suicide.

Incidence rate ratios for the 2 outcomes by types of parental disorder, adjusted for age, sex,
and calendar year, are presented in Table 2. For each parental exposure examined, the
reference group for IRR estimation was the group with neither parent affected by the
particular disorder of interest. Risks for offspring suicide attempt and violent offending were
elevated across the full spectrum of parental psychiatric disease, except for Alzheimer
disease, for which no significant link with offspring violent offending was found. For both
offspring outcomes, the associations were particularly strong for parental antisocial
personality disorder, cannabis misuse, and parental suicide attempt. Conversely, parental
mood disorders, in particular bipolar disorder, conferred some of the lowest risk elevations,
especially in relation to offspring violent offending.

We next investigated separately: (1) those exposed to the parental disorder of interest only
versus (2) those exposed to the disorder of interest in addition to other parental disorders.
These results are presented in Tables 3 and 4. The reference group for IRR estimation was
the group with neither a history of parental mental illnesses nor parental suicide attempt.
Exposure to more than 1 parental disorders was common. Offspring of parents with cannabis
misuse or antisocial personality disorder in addition to other disorders, or those with a
parental history of both mental illness and suicide attempt, were at particularly high risks for
both adverse outcomes. However, risks remained elevated for most of the parental diagnoses
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even when exposures to multiple parental disorders had been accounted for. Again, risks for
both adverse outcomes were particularly high among those who were exposed only to
parental antisocial personality disorder, or among those with a parental history of suicide
attempt without mental disorder. Exposure to parental cannabis misuse only was also
strongly linked with elevated risk for offspring violent offending. However, no significant
associations between parental cannabis misuse and offspring suicide attempt were found
after exposures to multiple disorders was accounted for.

Results adjusted for parental SES are given in eTable 2 in the Supplement. Comparison with
Table 1 shows that between 20% and 50% of the elevated risks for offspring suicide attempt
and violent offending were accounted for by those confounding influences. However, even
after making this additional adjustment, risk of violent offending was still particularly
elevated among those with a parental history of suicide attempt, or with a diagnosis of
antisocial personality disorder or cannabis misuse, while attempted suicide risk remained
raised particularly for those exposed to parental suicide attempt or antisocial personality
disorder. There were also significant interactions between parental mental disorder and
parental SES for the risk of both adverse outcomes (X2[22] =120.8, P<.001 for suicide
attempt; X2[22] =170.4, P<.001 for violent offending). Further details can be found in
eResults 1 and eTable 3 in the Supplement.

The Figure shows the IRRs for the 2 offspring outcomes in relation to whether the mother
only, father only, or both parents had a history of any psychiatric diagnosis or suicide
attempt, stratified by offspring sex. Compared with having only 1 affected parent, a history
of psychiatric disease in both parents was associated with doubled risks of both adverse
outcomes in offspring. The associations between parental psychiatric disease and offspring
violent offending were stronger for female than for male offspring (£ <.001), particularly
when both parents were affected. Conversely, there was little heterogeneity in IRR estimates
for attempted suicide by offspring sex. Further discussion of these results is reported in
eResults 2 in the Supplement.

Results from further investigation of offspring sex-specific associations with the full
spectrum of parental psychiatric disease, with at least 1 parent being affected, are given in
eTables 4 and 5 in the Supplement. The sex-specific IRRs for suicide attempt were generally
of comparable magnitude, whereas IRRs for violent offending were greater for female than
for male offspring for most types of parental psychiatric disease.

Discussion

Main findings

Elevated risks for offspring attempted suicide and violent offending were evident across a
broad spectrum of parental psychiatric disease. Risks were particularly elevated for parental
diagnoses of antisocial personality disorder, cannabis misuse, and prior suicide attempt,
whereas lower elevations in risk were seen in relation to parental mood disorders - bipolar
disorder in particular. The similarities in relative risk patterns observed for both adverse
outcomes indicate that self-directed and interpersonal violence may have a shared etiology.
A history of mental illnesses or suicide attempt in both parents was associated with doubled
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risks versus having only 1 affected parent. Associations between parental psychiatric disease
and offspring violent offending were stronger for female than for male offspring, whereas
the sex-specific IRRs for offspring suicide attempt were generally comparable.

Existing evidence and interpretations

This is the first study to investigate the full spectrum of parental psychiatric disease and
offspring suicide attempt and violent offending in the same population. Our findings for
suicide attempt align with those from a Swedish national registry study, which found that
risks were particularly elevated for offspring exposed to parental personality disorders,
suicide attempt, and substance misuse.10 Similarly, the World Mental Health surveys
revealed that elevated risk of offspring suicide attempt was linked with parental depression,
panic or generalized anxiety disorder, substance misuse, and suicidal behavior.9 However,
neither parental personality disorders nor sub-categories within substance use were
investigated.9 Specific types of personality disorders were also not examined in the Swedish
study.10

Strong associations between parental personality disorders and substance misuse and
offspring violent offending have previously been reported from a Danish national registry
study.11 By examining sub-categories within these disorders, we additionally revealed that
offspring violent offending risks were especially elevated in relation to parental cannabis
misuse and antisocial personality disorder, even after adjustment for other parental disorders.
Among persons with a personality disorder diagnosis, attempted suicide is particularly
strongly linked with borderline personality disorder 14,15 whereas interpersonal violence is
closely related to antisocial personality disorder.16,17 By investigating these 2 adverse
behaviors in the same population, we found that risks for both were more strongly associated
with parental antisocial personality disorder than with parental borderline personality
disorder.

Shared genetic vulnerability to psychiatric disease may be 1 possible pathway that could
explain our findings,25 although the intergenerational transmission of suicidal risks has been
reported to be independent of familial transmission of mental disorders.6,9,10,26 In the full
spectrum of disorders examined here, the strongest associations with offspring suicide
attempt and violent offending were found with parental antisocial personality disorder,
substance use disorder, and suicide attempt. These associations remained relatively strong
even after adjustment for parental SES or other parental disorders, except for the link
between parental cannabis misuse and offspring suicide attempt, which was no longer
significant after the effects of other parental disorders were accounted for. Substance misuse
and antisocial personality disorder, as well as suicidal behavior and violence perpetration,
are often characterised by behavioral dysregulation and impulsive-aggressive traits,4,17
which may also contribute to elevated risks of deaths from accidents and other causes
amongst those with a history of self-harm.27 Evidence has supported the heritability of these
traits, which have also been identified as possible intermediate phenotypes for suicidal
behavior.28-30 The intergenerational transmission of such traits may thus contribute to the
particularly high risks for suicidal behavior and violent offending among those with a
parental history of antisocial personality disorder, substance misuse and suicide attempt. In

JAMA Psychiatry. Author manuscript; available in PMC 2017 October 01.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Mok et al.

Page 8

addition, higher levels of impulsivity and aggression in offspring and their parents were
more strongly linked with younger than with older age suicidal behaviors.31-33 The early
median ages of onset of offspring adverse outcomes in our cohort may thus lend further
support to the familial transmission of these traits.

Children of parents with a history of psychiatric disease are at increased risk of being
additionally exposed to other adversities such as maladaptive parenting practice, family
violence, abuse, neglect, and financial hardship, and the impact of these harmful
environmental factors on offspring risks of suicidal behavior and violence perpetration is
thought to be cumulative.34-37 However, even after SES adjustment, many of the links
between parental psychiatric disease and offspring suicide attempt and violent offending in
our study remained significantly elevated. Exposure to adversities during childhood and
sensitive developmental periods may also lead to alteration of gene expression via epigenetic
processes, resulting in altered neurobiological function such as stress-responsive systems,
increasing vulnerability for adverse outcomes such as suicidal and aggressive behaviors in
later life.29,38

Our study revealed that having 2 parents affected by psychiatric disease doubled the risks for
both adverse outcomes versus cohort members with only 1 affected parent. Evidence for
assortative mating has been reported in psychiatric populations.39 The doubling of risks
observed could be attributed not only to the inheritance of disorders or traits from both
parents but also to disturbed family environments exacerbated by having 2 parents affected
by mental illnesses. Our study has also shown that, for most of the parental disorders
examined, associations between parental psychiatric disease and offspring violent offending
were stronger for female than for male offspring. Because females perpetrate violent crimes
less frequently than males and aggressive behavior in women is viewed as being less
culturally acceptable than in men, it has been suggested that a higher “risk threshold” for
violent criminality exists for women than for men.40,41 Research on adolescence has also
indicated that the cumulative effects of risk factors for delinquency are stronger among girls
than for boys.40 These aspects may explain the larger female than male relative risks for
violent offending observed in this study, but further research is needed to explore why for
certain parental diagnoses, for example, bipolar disorder (eTable 5 in the Supplement), there
was no evidence of greater relative risk for violent offending in male versus female
offspring.

Strengths and limitations

The main strengths of our study include examination of a complete national cohort,
providing abundant statistical power to examine rare exposures and outcomes. Because all
exposures and outcomes were collected prospectively, recall bias was eliminated, an issue
that would be pertinent to retrospective self-reporting of parental psychiatric disease by
offspring. The Danish Psychiatric Central Research Register also enabled us to investigate
the full spectrum of parental mental disorders, including more narrowly defined categories.
In examining the same cohort, we were also able to compare risks for the 2 outcomes
without differential intercohort biases. The most important limitation of our study was that,
although we controlled for parental SES, we were not able to adjust for other potential
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confounders such as parental criminal histories7 or cohort members’ experiences of abuse.
Data on criminal offending were only available from 1981 onward, and childhood abuse
episodes are not routinely recorded in the registers. In addition, milder cases of mental
disorders, self-harm, and substance misuse treated in primary care only are not recorded in
the Danish Psychiatric Central Research Register. Hence, our cases of suicide attempt and
parental mental disorders only included those with a severity that resulted in secondary care
treatment.

Conclusions

Elevated risks of both attempted suicide and violent offending in offspring are evident across
a broad spectrum of parental psychiatric disease, with the links being strongest in relation to
parental antisocial personality disorder, cannabis misuse and attempted suicide. Children
with 2 affected parents are particularly vulnerable. Psychiatrists and other professionals
treating adults with mental disorders and suicidal behavior should consider also evaluating
the mental health and psychosocial needs of their patients’ children. Early interventions
could benefit not only the parents but also their offspring. In particular, interventions that
aim to reduce the incidence of and ameliorate the effects of parental substance misuse may
help to reduce their offspring’s future risks for suicidality and violence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points

Question: How are risks of attempted suicide and violent offending in offspring related
to the full spectrum of parental psychiatric disease?

Findings: In this population-based cohort study of 1,743,525 persons, risks for offspring
suicide attempt and violent offending were significantly elevated across virtually the full
spectrum of parental psychiatric disease. For both adverse outcomes in offspring, the
greatest elevations in risk were linked with parental diagnoses of antisocial personality
disorder, cannabis misuse, and prior suicide attempt.

Meaning: The similarities in relative risk patterns observed may evidence a shared
etiology between self-directed and interpersonal violent behaviors.
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Figure. Incidencerateratios (IRRs) and 95% Clsfor offspring suicide attempt and offspring
violent offending, accor ding to whether the mother only, the father only or both parentswere

affected by any psychiatric disorder, stratified by offspring sex

The reference group was individuals with neither parent having a psychiatric diagnosis or
history of suicide attempt. Models adjusted for offspring sex and age, calendar year, and the

interactions between these variables. Symbols indicate IRR, and error bars, 95% CI.
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