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Background

Exposure to parental suicide has been associated with
increased risk for suicide and suicide attempts, although the
strength of this association is unclear as evidence remains
inconsistent.

Aims
To quantify this risk using meta-analysis and identify potential
effect modifiers.

Method

A systematic search in PubMed, Psycinfo and Embase databases
to 2020 netted 3614 articles. Inclusion criteria were: observation
of history of parental death by suicide, comparison with non-
exposed populations and definition of suicide and suicide
attempt according to standardised criteria. We focused on
population-based studies. The primary outcome was the pooled
relative risk (RR) for incidence of suicide attempt and suicide in
offspring of a parent who died by suicide compared with off-
spring of two living parents. Additionally, we compared the RR for
attempted and completed suicide after parental suicide with the
RR for attempted and completed suicide after parental death by
other causes.
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Results

Twenty studies met our inclusion criteria. Offspring exposed

to parental suicide were more likely to die by suicide (RR=2.97,
95% Cl 2.50-3.53) and attempt suicide (RR = 1.76, 95% ClI
1.58-1.96) than offspring of two living parents. Furthermore, their
risk of dying by or attempting suicide was significantly higher
compared with offspring bereaved by other causes of death.

Conclusions

The experience of losing a parent to suicide is a strong and
independent risk factor for suicidal behaviour in offspring. Our
findings highlight the need for prevention strategies, outreach
programmes and support interventions that target suicide-
related outcomes in the exposed population.
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Almost 800 000 people die by suicide every year (one person every
40's)." The prevalence of suicide attempts is significantly higher' -
for each suicide death it is estimated that there have been more than
20 suicide attempts. Suicide rates have increased globally by 60% in
the past 45 years, particularly among young adults.> In adolescents
aged 15-29, suicide is the third leading cause of death worldwide."
Every suicide affects not only family and friends of the decedent, but
also society as a whole.>> Research shows that approximately 135
people are exposed per suicide death.* Suicide and suicide attempts
are among the leading causes of global morbidity and mortality and
posea serious public health problem that calls for prevention strategies.

Offspring of suicide decedents may be particularly vulnerable to
suicidal behaviour®” and previous studies found an accumulation
of suicide cases in families (parents and offspring).*'’ Owing to
contradictory study results, it is unclear whether parental suicide
is a specific risk factor or whether, in general, the death of a
parent during a vulnerable phase increases the risk of suicide.''~*?
Also, there is inconsistent evidence on the effect of age of offspring
at the time of exposure to parental death and on the effect of gender
of parent and offspring.''*"

Currently, an up-to-date systematic review on this topic that
includes a formal meta-analysis does not exist. The last review
with meta-analysis on the subject dates back more than 10 years
and did not account for potential effect modifiers."® Since then
the number of published works and the knowledge in this research
area have expanded steadily. For this reason, we aim to assess
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precise estimates of the overall association between parental
suicide and risk for suicidal behaviour in offspring, taking into
account all studies published from database inception to 2020.
Furthermore, we aim to investigate the influence of effect modifiers
and determinants in order to be able to design preventive measures
in a targeted manner. We will therefore assess differential effects on
completion or attempt of suicide in offspring, and control for par-
ental death by other causes. We also aim to assess the influence of
parental and offspring gender and their potential interaction.

Method

This systematic review with meta-analysis was conducted in accord-
ance with recommendations of the Cochrane group using the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA)'” and the Meta-Analyses of Observational
Studies in Epidemiology (MOOSE) guidelines.'® The protocol was
registered in the International Prospective Register of Systematic
Reviews (PROSPERO registration no. CRD42020179257).

Literature search strategy

A systematic literature search of PubMed, PsycInfo and Embase
databases was conducted for studies published up to 3 February
2020, with no time restriction. In brief, the following search terms
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were used: (((child OR adolescent OR young adults OR offspring
OR young people) AND (parent OR mother OR father OR maternal
OR paternal)) OR Child of Impaired Parents OR bereavement)
AND (Suicide OR Suicide, Attempted OR Suicide, Completed).
Full details are given in the online supplement ‘Explicit Search
Entry’, available at https://doi.org/10.1192/bjp.2021.158.

Additional records were identified by manually searching refer-
ences of the included studies and previous reviews.'* The search was
not limited by language, location or year of publication. Articles
written in languages other than English were translated by native
speakers to test their eligibility. Full texts and data were accessible,
so contacting authors of included studies was not necessary.

Definitions

For the purposes of this paper suicide was defined as ‘death caused
by self-directed injurious behaviour with an intent to die as a result
of the behaviour’.® A suicide attempt includes both self-injurious
behaviour and suicidal intent (at least some intention of dying by
suicide) and was defined as any non-fatal suicidal behaviour.*!
We excluded non-suicidal self-injury, which refers to self-injurious
behaviour without suicidal intent.** For the purposes of this paper
the term ‘suicidal behaviour’ refers to both completed and
attempted suicide.

Eligibility criteria

Eligible studies were primary research studies with full text available
reporting the effect size (including rate ratio, risk ratio, odds ratio or
hazard ratio) and spread of incidence of suicide or suicide attempts
in offspring exposed to parental suicide in comparison with the
non-exposed populations. Included studies had to control for direc-
tionality, i.e. only account for offspring suicidal behaviour after the
experience of parental suicide. We included studies only if incidence
measures and case ascertainment had been made on a sufficiently
exhaustive basis with regard to catchment area (the region where
study data were ascertained), focusing on population-registry
based studies.

We excluded studies investigating solely psychiatric disorders
(e.g. affective disorders) of offspring exposed to parental suicide
as well as those solely investigating suicidal ideation and self-
harm not classified as suicide attempt.

Study selection, data collection and data extraction

Two authors (M.C. and J.H.) independently screened titles and
abstracts of all database search results for eligibility. All articles
potentially meeting the initial inclusion criteria were retrieved as
full text. After independently conducting a full-text review of all
the articles by the two authors, their results were compared.
Conflicts in unclear cases were resolved via discussion with a third
author (S.G.). Relevant data (author, year, study location, character-
istics of study population, outcomes, study design, subanalyses,
sample size, information source) were extracted independently by
two authors (M.C. and J.H.) following the recommendations of
the Cochrane Collaboration Handbook.”> Disagreements on data
extraction were resolved by consensus with other authors. Data
were first extracted on 14 June 2020.

Main outcomes and measures

Our primary outcome, formulated before data collection, was the
pooled relative risk for the incidence of suicide attempt or com-
pleted suicide in offspring exposed to parental suicide compared
with offspring of two living parents. We pooled all adjusted effect
sizes of relative risks provided by the included studies (risk ratios
(RR), rate ratios (RaR), hazard ratios (HR), odds ratios (OR)).
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Risk of bias and quality assessment

The risk of bias of included studies was assessed independently by
two reviewers (M.C. and J.H.) using the Newcastle-Ottawa Scale
for assessing the quality of non-randomised studies in meta-ana-
lyses.** Each study was assigned a summary rating after evaluating
the following three domains of bias: selection, comparability and
outcome for cohort studies; selection, comparability and outcome
for cross-sectional studies; and selection, comparability and exposure
for case—control studies. A summary rating was predefined, categoris-
ing studies with 6 or more points out of 10 (for cross-sectional studies)
or out of 9 (for cohort and case—controls studies) as ‘low risk’.?* Any
discrepancies were settled by discussion with a third author (S.G.).

Statistical analysis

Effect sizes of individual studies were pooled using the random-
effects model as proposed by DerSimonian & Laird.*® The
primary outcome was the pooled RR (with 95% CI) in offspring
exposed to parental suicide compared with the RR in the non-
exposed population. Effect sizes of different subgroups within a
single study were pooled using a fixed-effects model. We pooled
effect sizes of relative risks provided by the included studies (RR,
RaR, HR, OR), using - as applicable - the effect size data adjusted
for the highest number of confounders. As the incidence of
suicide and suicide attempts was reported to be less than 10% in
the unexposed population (i.e. in offspring of alive parents) in
earlier studies® the OR is a good approximation of the RR.*
Nevertheless, we accounted for the respective prevalence in the
unexposed population using the model proposed by Zhang & Yu
to calculate RRs from ORs.”” Although outcome data from case-
control studies are generally considered to be presented as ORs
only, we decided that data from the primary studies included in
our analyses could be transformed into RRs, as the included case—
control studies were based on population-registry data representing
a comprehensive base for calculations of risks in the underlying
population. Furthermore, we used HR and RaR as an approxima-
tion to the RR, as the population at risk was assumed to be
stable.”®** If outcome data from a study were available only strati-
fied by gender, we presented effect sizes for women and men
separately.

Heterogeneity among the underlying trials was quantified using
%, as recommended by Higgins & Thompson.”® Effect estimates
were interpreted in consideration of present heterogeneity.

Publication bias was assessed using funnel plots, Egger’s test®'
and Duval & Tweedie’s trim and fill method® for the primary
outcome analysis. We conducted analyses according to recommen-
dations in the Cochrane Collaboration Handbook™ and using
Comprehensive Meta-Analysis Version 3 for Windows (Biostat,
Englewood, New Jersey). For primary outcome analysis, a two-
tailed P < 0.05 was considered statistically significant.

Sensitivity and subgroup analyses

Sensitivity analyses of the primary outcome considered studies of
higher methodological rigour (i.e. with low risk of bias), and we con-
ducted separate analyses by measure of effect size (i.e. OR, RR, RaR,
HR) and by study type. Additional sensitivity analyses controlled for
potential partial overlap of studies by taking into account the single
largest respective study only.

Subgroup analyses took into account deceased parents’ and off-
spring’s gender.

Secondary outcome

As a secondary outcome we assessed the pooled relative risk for the
incidence of suicide attempt or completed suicide in offspring who
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Fig. 1 PRISMA flowchart.

experienced parental suicide compared with offspring who experi-
enced parental death from other causes (not suicide). This analysis
could be calculated from unadjusted values only.

Results

Study selection and characteristics

Of the 3614 articles identified through literature search and
screened, 20 studies, published between 2002 and 2018, involving
19 381 157 probands, met our inclusion criteria and provided suffi-
cient data to be included in our analyses (Fig. 1). Of the 20 studies, 8
were cohort studies, 11 were case—control studies and 1 was a cross-
sectional study; 16 studies were conducted in Scandinavian coun-
tries, i.e. 8 studies originate from Sweden, 5 from Denmark, 2
from Norway, and 1 from Denmark, Finland and Sweden. Of the
20 studies, 16 presented data on offspring who lost a parent to
suicide compared with offspring with two living parents. Nine
studies provided sufficient data to be included in our subgroup ana-
lyses regarding offspring exposed to parental death by other external
causes. Of the 20 studies, 10 provided information on the gender of
the deceased parent and 16 gave information on the gender of the
bereaved offspring. Further details of each of the included studies
are summarised in Table 1.

Analysis of primary outcome

We included 15 studies in the main analysis (Fig. 2). Offspring
exposed to parental death by suicide were at greater risk of dying

https://doi.org/10.1192/bjp.2021.158 Published online by Cambridge University Press

by suicide (RR=2.97, 95% CI 2.50-3.53; I” = 84.8; tau” = 0.074)
and attempting suicide (RR=1.76, 95% CI 1.58-1.96; I>=38.5;
tau” = 0.006) compared with offspring of two living parents.

Risk of bias within studies

The scores on the Newcastle-Ottawa Scale for assessing the quality
of non-randomised studies in meta-analyses are presented in
Table 1. All of the 20 studies included in the analyses were rated
as at low risk of bias.

Subgroup analyses

Subgroup analysis for gender of the deceased parent was based on
eight studies and revealed that maternal suicide was more strongly
associated with offspring’s suicidal behaviour (RR =3.25, 95% CI
2.49-4.25; I’ =71.7%) than paternal suicide (RR =2.60, 95% CI
2.05-3.28; I’ =77.6%). The test for between-group heterogeneity
did not reach statistical significance (P=0.217) (supplementary
Fig. 1). Offspring gender was not found to affect effect size (supple-
mentary Fig. 2).

Sensitivity analysis

Sensitivity analysis of the primary outcome controlling for partial
overlap of study populations resulted in an RR of 1.86 (95% CI
1.54-2.25; 12:62.03%) for suicide attempt and an RR of 2.97
(95% CI 2.50-3.53; I” = 84.84%) for completed suicide in offspring.
All of the studies included in our primary outcome analysis were
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Table 1 Characteristics of studies included in the systematic review and meta-analyses grouped by study design

Author
Agerbo et al*

Burrell et al**

Cheng et al™

Christiansen et al*®

Garssen et al®

Jakobsen &
Christiansen™

Mittendorfer-Rutz
et al®®

Mittendorfer-Rutz
etal®”

Niederkrotenthaler
etal®

Qinetal™

Tidemalm et al*”

Gravseth et al*®

Guldin et al®

Kuramoto et al'*

Kuramoto et al*’

Lee et al*?

Year
2002

2018

2014

2011

2011

2011

2008

2012

2012

2002

2011

2010

2015

2010

2013

2018

Study location
Denmark

Norway

Taiwan

Denmark

Netherlands

Denmark

Sweden

Sweden

Sweden

Denmark

Sweden
Norway
Denmark,
Finland,
Sweden
Sweden

Sweden

Taiwan

Known characteristics of

study population

Offspring died by suicide at age
10-21 years

Offspring died by suicide at age
11-64 years

Offspring died by suicide at age
15-19 years

Offspring attempted suicide at
age 10-22 years

Offspring died by suicide at age
20-55

Offspring attempted suicide at
age 10-22 years

Offspring attempted suicide at
age 10-31 years

Offspring attempted suicide at
age 15-31 years

Offspring attempted or died by
suicide at age 10-31 years

Offspring died by suicide at age
9-45 years

Offspring attempted or died by
suicide at age 1-51 years

Study population aged 19-37
years

Denmark: aged 7-47 years,
Sweden: aged 9-43 years;
Finland: aged 8-28 years

Offspring experienced parental
suicide between age 0-17
years

Offspring experienced parental
suicide before age 25 years

Offspring experienced parental
suicide between age 0-31
years

Known characteristics of

comparison group

Two living parents or
parental death by
other cause

Two living parents or
parental death by
other cause

Two living parents or
parental death by
other cause

Parental death by other

cause

Parental death by other

cause

Two living parents or
parental death by
other cause

Two living parents

Two living parents

Two living parents or
parental death by
other cause

Two living parents or
parental death by
other cause

Two living parents

No parental suicide

Parental death by
accident, parental

death by other cause

Parental death by
accident

Parental death by

unintentional injury

No parental suicide

Suicide-
related
outcome(s)?

Death

Death

Death

Attemnpt

Death

Attempt

Attempt

Attempt

Attempt,

death

Death

Death

Death

Death

Attempt

Attempt

Death

Study
design

Case—
control

Case-
control

Case-
control

Case—
control

Case-
control

Case-
control

Case—
control

Case-
control

Case-
control

Case-
control

Case-
control
Cohort

Cohort

Cohort

Cohort

Cohort

Total
sample
size, n

25269

351061

15500

72765

75777

72765

15884

167123

204 226

84500

11400000

610359

2080034

42792

58491

438330

Information sources for parents and offspring
Population Register, Hospital Registers, Administrative Registers,

Cause of Death Register

Population Register, Cause of Death Register

Population Register, Mortality Registry, Cause of Death Register

Fertility Database, National Patient Registry, Psychiatric Central
Register, Causes of Death Register, Register of Income Fertility

Database

Population Register, Mortality Registry

Fertility Database, Cause of Death Register, Population Statistics,
Education Statistics, National Patient Register

Population

NOS
score

Multi-Generation Register, In-patient Care Register, Cause of Death 9
Register, Population and Housing Census, Register of the Total

National Patient Register, Multi-Generation Register, Cause of Death 9

Register, National Patient Register, Register of the Social Insurance

Agency, Register of the Total Population
Causes of Death Register, Multi-Generation Register, National Patient 9
Register, Register of the Social Insurance Agency

Cause of Death Register, Psychiatric Central Register, Integrated

Database for Labour Market Research, Civil Registration System

Cause of Death Register, National In-patient Register, Multi-

Generation Register

Medical Birth Registry, Central Population Register, Education
Register, Cause of Death Register, Norwegian Armed Forces

Personnel Database (only men)

National Registers from Denmark, Finland and Sweden

Multiple Swedish longitudinal national registries

Multiple Swedish longitudinal national registries

Taiwan'’s Birth Registry, Taiwan's Death Registry

(Continued)
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Group x Study name Subgroup within study
Outcome ’
Risk
ratio

SA Jakobsen 2011™ Parental SD 2.700
SA Mittendorfer-Rutz 2008% Maternal SD 1.668
SA Mittendorfer-Rutz 2008% Paternal SD 1767
SA Niederkrotenthaler 20123 Parental SD 1.630
SA Wilcox 2010 Parental SD 1.700
SA Gureje 2011% Parental SD 2.565
SA 1.760
SD Agerbo 2002% Maternal SD 4.434
SD Agerbo 20023 paternal SD 2.245
SD Burrell 2018% Full cohort 2.855
SD Cheng 2014 Maternal SD 5.569
SD Cheng 20145 pPaternal SD 5315
SD Qin 2002" Maternal SD 3.515
SD Qin 2002 Paternal SD 2.877
SD Gravseth 2010% Daughters-parental SO~ 5.110
SD Gravseth 20104 Sons-parental SD 1.620
SD Guldin 2015° Parental SD 3.440
SD Lee 2018* Daughters-parental SO~ 3.680
SD Lee 2018% Sons-parental SD 4.020
SD Sorensen 20091 Parental SD 4.400
SD Tidemalm 2011%° Parental SD 2.000
SD von Borczyskowski 2011, non-adopted Parental SD 1.880
SD Von Borczyskowski 2011, adopted Parental SD 2.370
SD 2972
Overall 2.029

Statistics for each study Risk ratio and 95% ClI

Lower  Upper

limit limit Z-Value  P-value

1.807  4.034 4849 0.000 -+

1295 2149 3956 0.000 {1

1517 2058 7313 0.000 O

1474 1.803 9.515 0.000 O

1428 2023 5972 0.000 O

1476 4457 3.342 0.001 — 1

1584 1955 10513 0.000 ¢

2108 9.329 3924 0.000 —1—
1112 4533 2256 0.024 —1—
2520 3234 16488 0.000 O

1930 16.068 3176 0.001 P
2518 11219 4.382 0.000 —
2620 4715 8387 0.000 Ir
2276  3.637 8.831 0.000 3

2791 9355 5.287 0.000 —{1
1005 2.612 1979 0048 H -

2614 4527 8.819 0.000 F

2471 5481 6.409 0.000 -
3031 5332 9.656  0.000 {r
1811 10.693 3270 0.001 —{
1856 2155 18171 0.000 O

1682 2102 11089  0.000 O

1194 4705 2466 0014 -
2502 3532 12384 0.000 *

1855 2220 15428  0.000 | ¢ |

0.01 0.1 1 10 100

Risk higher in offspring of
two living parents

Risk higher in offspring after
parental suicide

Fig. 2 Forest plot 1: main outcome - risk of suicide attempt (SA) and suicide death (SD) in offspring after parental suicide compared with

offspring of two living parents.

Group x Study name Subgroup within study
Outcome

Risk

ratio
SA Jakobsen 2011 parental SD vs. other death 1.560
SA Kuramoto 2010/20134:41 parental SD vs. injury or accident 1.302
SA 1.323
sD Agerbo 20023 maternal SD vs. other death 2917
SD Agerbo 2002% paternal SD vs. other death 2.724
SD Burrell 20183 parental SD vs. other death 1.875
sD Cheng 2014'% maternal SD vs. other death 2911
SD Cheng 2014'% paternal SD vs. other death 2.838
SD Garssen 20116 daughters-maternal SD vs. other death 4.580
SD Garssen 2011° daughters-paternal SD vs. other death 2.210
sD Garssen 2011° sons-maternal SD vs. other death 3.360
SD Garssen 20118 sons-paternal SD vs. other death 2.520
SD Guldin 2015° parental SD vs. other death 1.787
sD 2.461
Overall 1.536

Statistics for each study Risk ratio and 95% ClI

Lower  Upper

limit limit  Z-value P-value

1.054  2.308 2.225 0.026 1+

1153 1470 4.263 0.000 O

1178 1486 4730  0.000 ¢

1204 7065 2372  0.018 11—

1143 6492 2262  0.024 R T

1580 2225  7.196  0.000 O

0.907  9.346 1.795 0.073 — —

1227 6563 2439  0.015 —

2610  8.038 5.302 0.000 —{1+
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Possible mechanisms of transmission

How can we explain this increased risk in offspring of suicide
decedents?

Starting from our analyses, we may differentiate between
mechanisms of transmission that can also be found in families of
a parent who died by other causes (e.g. family disruption, stressful
life event) and those that can specifically be found in families with
parental suicide (e.g. heredity, imitation). As suicide risk is elevated
after any parental death, but significantly more so after parental
suicide, our findings indicate that both types of mechanism play a
significant and independent role, but may jointly contribute to the
substantially increased risk after parental suicide.
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In the following, we will further differentiate the possible
mechanisms of familial transmission of suicide. A general compre-
hensive model for the transmission of mental disorders is lacking.
Starting from and further building on Goodman & Gotlib’s*
model for the transmission of maternal depression, we propose
the following pathways for increased vulnerability for suicide in off-
spring after parental suicide.

Heritability (genetic factors)

Evidence from twin, adoption and molecular genetic studies indi-
cates at least partial genetic contributions to the familial transmis-
sion of suicide risk.***™>° It may be mediated by the transmission
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of parental mood disorder’ or intermediate phenotypes, such as
impulsive aggression - the mediator with the most convergent evi-
dence.>**™>* Other possible intermediate phenotypes are neuroti-
cism and neurocognitive deficits. Also, hypothalamic—pituitary—
adrenal axis dysfunctions have been shown to be associated with
suicide risk and may partly be inherited.”>*®

Environmental factors

Suicidal behaviour was shown to be associated with socioeconomic
disadvantage®” - offspring of suicide decedents are consequently
more likely to be exposed to a stressful environment. This affects
offspring (a) possibly already during pregnancy, increasing the
risk for innate dysfunctional neuroregulatory mechanisms,*°
and (b) during childhood and adolescence before the suicide of
the parent. Early life adversity and factors such as poor parenting,
neglect, child abuse, family adversity and family disruption have
repeatedly been proposed to play a role in the familial clustering
of suicidal behaviour.***® (c) Further, exposure to parental cogni-
tions, behaviour and affect may influence offspring’s learned behav-
iour and coping strategies. Parents’ impaired coping skills may lead
to the same limited abilities in their children.>® The lack of an affec-
tionate attachment figure and adequate care may result in an
increased risk for suicidal behaviour."** Many of the epigenetic
changes found in suicide completers may be due to the experience
of stressful life events.®* (d) Even after the parental suicide, in add-
ition to socioeconomic disadvantages and to their own grief reac-
tions and internal vulnerabilities, offspring who lost a parent to
suicide might experience a change in quality of parenting by the sur-
viving parent who suffers grief during one of the most sensitive
developmental periods of the child.”®* In line with the preceding,
many of the included studies found considerable modification of
effects by socioeconomic factors and familial psychopathology.

Imitation

Imitation might play a particular role in familial transmission of
suicide.'” Identification with one’s caregivers plays a role in devel-
oping a sense of self, and a parent’s self-harming behaviour and
coping strategies are likely to be imitated. Offspring might thus rep-
licate the parents’ way of solving problems, including suicide when
facing difficulties in life.'”>® Imitation may also desperately be
driven by an urge to understand the suicidal parent’s motives and
state of mind.*’

Exposure to parental suicide as a life event

Bereavement is one of life’s most stressful events and has a great
impact on physical, social and psychological well-being.**
Evidence suggests that unnatural causes of parental death determine
a higher risk of suicidal behaviour in offspring, with accidents taking
an intermediate position between parental suicide and natural
causes of parental death.>'* In the same vein, a recent analysis
of Danish registry data suggests that the risk of self-harm among off-
spring of parents who died from other unnatural causes is similar to
that of offspring exposed to parental death by suicide.® The imme-
diacy and unexpectedness of unnatural causes of death may particu-
larly complicate the process of mourning. Parental suicide tends to
generate more complicated grief experiences than other causes of
death. Such grief has been associated with suicidal behaviour
among bereaved persons.”®” Grievers are left with the question of
why their parent died by suicide while coping with stigmatising dis-
courses, hatred, feelings of responsibility, guilt, shame and abandon-
ment.®®*® In most societies, suicide represents a ‘deviant and
morally norm-breaking death”® and consequently stigmatising
sociocultural pressure is likely to be imposed on the mourning
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relatives both externally and from within.®® These experiences of
stigma and feelings of responsibility, guilt, shame and abandonment
may be of particular importance in light of the interpersonal theory
of suicide highlighting the hazardous nature of combined perceived
burdensomeness and thwarted belongingness.”"

Moderating factors

Studies assessing the influence of age at exposure to parental suicide
seem to confirm environmental effects and the importance of
accounting for developmental processes, as the long-term risk for
suicide in offspring seems to differ depending on the developmental
period during which parental suicide occurs. Parental loss during
childhood and adolescence seems to have a greater impact on
suicide risk than loss in adulthood,'>*®**' and the risk of suicidal
behaviour seems to be higher, the younger the child is at the time
of parental suicide.>'****"*®*! These findings are in accordance
with the ‘sensitive period” hypothesis in life course epidemiology,
proposing that, during a sensitive period, exposure to a stressor
has a stronger effect on development and on the risk for disease
than it would have at other times.”* Although not reaching statis-
tical significance, our finding that maternal suicide is more strongly
associated with offspring suicidal behaviour than paternal suicide
poses a promising hypothesis for future research. Impaired attach-
ment and bonding as well as a damaged relationship between
mother and child have been proposed to be more relevant than
between father and child.>>’*> Maternal suicide is often seen as the
loss of the primary caregiver, who constitutes a significant source
of support.'*

Strength and limitations

The representativeness and validity of our findings may be limited
by several aspects. First, owing to our focus on population-registry
based data, the majority (16 of 20) of the included studies were con-
ducted in Scandinavian countries. The extent to which the results of
this meta-analysis can be generalised to other countries needs
further investigation and the specific, potentially moderating, char-
acteristics of a particular society always need to be considered. Still,
we were able to include two studies from Taiwan,'>”* one study
from The Netherlands® and one study that was conducted using
data from World Mental Health Surveys with nationally representa-
tive samples from 21 countries around the world.** These studies
were invariably in line with our overall findings and suggest that
our results are also applicable to other countries and societies.

Second, despite our comprehensive search and screening strat-
egy, we may have missed studies, especially grey literature. To miti-
gate this common limitation of systematic reviews, our literature
search was very extensive and thorough, was not limited by lan-
guage, location or year of publication and resulted in a large
sample size.

Third, known limitations of all meta-analysis are the inheritance
of the quality of included studies, between-study heterogeneity and
possible reporting bias.”> Methodological rigour of all the included
studies was assessed following the recommendations of the
Cochrane Collaboration. Sensitivity analyses invariably strength-
ened our initial results. I*-statistics indicated considerable hetero-
geneity in some of our analyses. However, none of the included
studies pointed towards a negative or non-significant effect, but
invariably confirmed the higher risk for suicidal behaviour in off-
spring who experienced parental suicide. Moreover, we used sub-
group analyses for the purpose of exploring the sources of
heterogeneity. Effect estimates were interpreted in consideration
of present heterogeneity. Reporting bias was considered using
funnel plots and Egger’s test but was found to not significantly influ-
ence our findings. In our risk of bias analysis, we included the
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potential bias arising from case definitions of suicide attempts, to
reflect the difficulty of differentiating suicide attempts from other
self-injurious behaviour. However, it is possible that even in
studies rated as carrying a low risk of bias some uncertainty regard-
ing this distinction remained. Therefore, as in other studies on the
subject, validity of results on completed suicides is probably
higher than that of results on suicide attempts.

Implications

Our findings indicate that the experience of losing a parent to
suicide may represent an independent and specific risk factor for
suicidal behaviour in bereaved offspring. We believe that this high-
lights the need for psychiatric and psychotherapeutic prevention strat-
egies, outreach programmes and long-term individual and family
support interventions that target suicide-related outcomes in those
exposed to suicide. These measures and strategies should include
efforts to prevent the development of suicidal behaviours, mitigate
adverse effects associated with exposure to suicide, diminish morbidity
and mortality associated with suicidal behaviours and build resilience
in this high-risk population. Therefore, children of parents who died
by suicide should receive early attention, including identification of
critical periods during which the loss is particularly harmful. We
believe that efficient collaboration between adult and child psychiatry,
general paediatric medicine, social services and the education and
training system is fundamental for those measures to be effective.
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