Explaining risk for suicide-related behaviour in

adolescent offspring of mothers with depression

Gemma Hammerton

Ph.D. 2015

CARDIFF

UNIVERSITY

PRIFYSGOL

(ARDY

Supervisors:
Doctor Stephan Collishaw
Professor Stanley Zammit

Professor Anita Thapar






Declarations and statements

DECLARATION

This work has not been submitted in substance for any other degree or award at this or any other
university or place of learning, nor is being submitted concurrently in candidature for any
degree or other award.

Signed .....oiiii (candidate) Date .....cooeviiiiiiiiinen

STATEMENT 1
This thesis is being submitted in partial fulfilment of the requirements for the degree of PhD.

Signed ....oiiii (candidate) Date .....oooivviiiiiiiieien

STATEMENT 2

This thesis is the result of my own independent work/investigation, except where otherwise
stated. Other sources are acknowledged by explicit references. The views expressed are my
own.

Signed .....oiviiii (candidate) Date .......oevviiiiiiiiieen.

STATEMENT 3

| hereby give consent for my thesis, if accepted, to be available online in the University’s Open
Access repository and for inter-library loan, and for the title and summary to be made available
to outside organisations.

Signed ......oooiiiiii (candidate) Date .......oovviviiiiiian

STATEMENT 4: PREVIOUSLY APPROVED BAR ON ACCESS

| hereby give consent for my thesis, if accepted, to be available online in the University’s Open
Access repository and for inter-library loans after expiry of a bar on access previously
approved by the Academic Standards & Quality Committee.

Signed ......covviiiiii (candidate) Date ....ooovviviiiiiiiiieienn






Acknowledgements

Firstly and most importantly, | would like to thank my PhD supervisors, Dr Stephan Collishaw,
Prof Stan Zammit and Prof Anita Thapar for their continuous support, reassurance and advice.
In particular, | am very grateful to Anita for her constant words of encouragement and
invaluable advice on pursuing an academic career, and to Stephan and Stan for spending hours
discussing ideas and potential problems in meetings whenever it was necessary. In addition, |
also greatly appreciate all of their expertise and time spent providing thorough and valuable
comments on the work that makes up this thesis.

Secondly, | would like to thank the other co-authors on the publications related to this thesis, Dr
Liam Mahedy, Dr Becky Mars, Dr Ruth Sellers, Dr Rebecca Pearson, and Prof Gordon Harold.
They have each provided valuable advice, and helpful comments on numerous revisions of
papers. In particular, | am grateful to Liam for his continual statistical advice, and his time spent
assisting and advising on the long process of deriving trajectories. Although not listed as a co-
author, | am also grateful to Dr Jon Heron for his quick and extremely helpful email responses

to a number of statistical queries around structural equation modelling in Mplus.

I would also like to thank my colleagues that have specifically provided comments on sections
of this thesis, Dr Becky Mars and Dr Lucy Riglin. In particular, | greatly appreciate the time
spent by Becky on providing helpful and detailed comments on the thesis introduction and
discussion. | am also very grateful to both my mum and dad for their ongoing support and for
proof-reading the thesis whilst on holiday. Thanks also go to the remainder of the child

psychiatry team at Cardiff University for continuous moral support and useful advice.

Finally, | am extremely grateful to all of the families who took part in ALSPAC for their time
spent completing endless questionnaires and attending clinics, without whom this work would
not be possible. Thanks also go to the whole ALSPAC team involved in collecting and
preparing the data and the ALSPAC executive committee for providing the data. | would also
like to thank the funders that provide support for ALSPAC (the UK MRC and the Wellcome
Trust) and the funders of this PhD (the Neuroscience and Mental Health Interdisciplinary
Research Group (NNH-IRG) at Cardiff University).



Vi



Papers resulting from work within the current thesis

Hammerton, G., Mahedy, L., Mars, B., Harold, G. T., Thapar, A., Zammit, S., & Collishaw, S.
(2015). Association between maternal depression symptoms across the first eleven years of their
child's life and subsequent offspring suicidal ideation. PLoS One, 10(7), e0131885.

Hammerton, G., Zammit, S., Mahedy, L., Pearson, R., Sellers, R., Thapar, A., & Collishaw, S. (2015).
Pathways to suicide-related behaviour in offspring of depressed mothers: the role of offspring
psychopathology. Journal of the American Academy of Child and Adolescent Psychiatry, 54(5), 385-
393.

Hammerton, G., Zammit, S., Thapar, A., & Collishaw, S. (2015). Explaining risk for suicidal ideation
in adolescent offspring of mothers with depression. Psychological Medicine, 25, 1-11.
Additional related papers to which | have contributed

Hammerton, G., Zammit, S., Potter, R., Thapar, A., & Collishaw, S. (2014). Validation of a
composite of suicide items from the Mood and Feelings Questionnaire (MFQ) in offspring of

recurrently depressed parents. Psychiatry Research, 216(1), 82-88.

Vi



viii



Abbreviations

ADHD - Attention Deficit Hyperactivity Disorder

ALSPAC —Avon Longitudinal Study of Parents and Children

CFI - Comparative Fit Index

Cl — Confidence Interval

DAWBA — Development and Well-Being Assessment

DBD - Disruptive Behaviour Disorder

DSM-1V - Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
EPDS - Edinburgh Postnatal Depression Scale

FIML — Full Information Maximum Likelihood

FMI — Fraction of Missing Information

GAD - Generalised Anxiety Disorder

GWAS — Genome Wide Association Study

ICD-10 — International Classification of Diseases, Tenth Revision
LCGA — Latent Class Growth Analysis

LMR-LRT — Lo, Mendell & Rubin Likelihood Ratio Test

MAR — Missing At Random

MICE — Multivariate Imputation by Chained Equations

MDD — Major Depressive Disorder

OADP - Oregon Adolescent Depression Project

ODD - Oppositional Defiant Disorder

OR - Odds Ratio

PAR — Population Attributable Risk

RCT — Randomised Controlled Trial

RMSEA — Root-Mean Square Error of Approximation

SEM - Structural Equation Modelling

SSABIC — Sample Size Adjusted Bayesian Information Criterion
WLSMV —Weighted Least Squares Means and Variance Adjusted estimation

YAM - Youth Aware of Mental health programme






Table of contents

Declarations and STALEMENTS. ..o iii
ACKNOWIEAGEMENTS........oeiuieiie ittt sttt e st e te et e s beese e besreebesteeseesreeteeneenrean %
Papers resulting from work within the current thesis. ... vii
Additional related papers to which I have contributed ..o, vii
ADDIEVIATIONS ...ttt b e IX
TabIE OF CONTENTS......cueiiiecii bbb Xi
INAEX OF TADIES ... XV
INAEX OF FIGUIES ...t e st e et e s beera e besreenee e XiX
SUMIMAIY ...t E et R e e et R e e e R e e R e e Rt s Rt e n e e E e e e e nreer e e renreenn e XXi
(O gF=T o) (=] b A g o oo [ Ted 4 o] o ISR 1
1.1: Suicide-related behaviour iN a0IESCENCE ...........ceiiiiriieiieie e 1
1.1.1: Definition and aSSESSIMENT.......c.ciiiiiriirierieriet ettt eens 1
1.1.2: Relationship between suicidal thoughts, attempts and SUICIAE ..........cccccvvviieveiieiennns 4
1.1.3: Epidemiology and developmental COUISE .........ccoiiiiiiiiiie e 6
1.1.4: Treatment and PreVENTION ......c.coicieii ittt st pe s sreens 11
L.L.50 SUMMAIY .ottt bbbt r bt n bt b e e bt nb e s s e r e e ne e nenr e s e e nrennes 12
1.2: Patterns of intergenerational tranSMISSION ..........cccoiveiiiiiiiieieseee e sre e e sne s 13
1.2.1: Maternal suicidal DERAVIOUL...........ccccuiiiiiiiiiec e 13
1.2.2: MAternal dEPIESSION .....ccviiveiieiie ettt et s re s te et e sreere e besne e e e resneesreens 15
IO O 11 T 0= Y SRR 24
1.3: Possible explanations for the association between maternal depression and offspring
suicide-related DENAVIOUN ..........ccooiiii e 24
1.3.1: Possible non-causal eXplanations.............coeiieiiinirinenee e 24
1.3.2: Possible causal eXplanations...........cccocveieiiiieiiiii e e 28
1.3.30 SUMMAIY ..ttt bbbt bbbtk e bt bt e e bt bt e n e b e neenneenes 32
1.4: Chapter SUMIMEAIY .....ccvciiiieie ettt ettt et e et s te e e beste e s tesbeesbesbeete e besteessestesasesbeetaesrenreas 33
1.5: Aims and rationale for the PresSent theSiS ... 35
Chapter 2: MethOdOIOgY .........ccoiuiiiiiiie ettt e te e sreeraesbeane s 37
2,07 SAIMPIE L.ttt 37
2.2: Recruitment and FeTENTION..........ooviiiieiieeese s 37
B o L= Tod (1T {330 SR 37
Wl =1 (=101 1o o SR 38
2.3 PIOCRAUNE ...ttt b ettt r et 43
247 IMIBASUIES ...ttt ettt sttt sttt et ettt e st e et e bt e she e sa e s s e e s e et e e b e e s b e e eb e e s e e e nte e nbeenbeenreennbeanrs 44
2.4.1: Maternal depression Symptom trajeCtories .........cccveeerereerereie e 46
2.4.2: Maternal SUICIAE AtTEMPL.........coiiiiieeisiie e 46



2.4.3: Offspring suicide-related DEhaVIOUN ............ccooiiiiiii e 46

2.4.4: Offspring psychiatric disorder and SYMPtOMS.........ccccvevveveeieiiiie e 48
2.4.5: Potential CONTOUNTES .........ooiiiiiiiie e 48
2.5; StatiStICAl ANAIYSES.....ceeviiieeie e et 49
2.5.1: Latent Class Growth ANalYSiS..........ccoeriiiiiiiiiiiiis e 49
2.5.2: Structural Equation Modelling and mediation analyses...........ccccevvveeveivciiene e, 51
Chapter 3: Derivation of maternal depression symptom trajectories and association with
subsequent offspring suicide-related behaviour ..o 55
3Ll SUMIMAIY ettt r Rt s Rt h e e nR e et e R e e s e nreer e e nenreennenne s e nns 55
K O - T (=T T a1 oo [0o1 o] o F USRS 56
3.3: Chapter METNOUS. .....coviiiiee e 57
TR 0 S - 1111 ] SR 57
3.3 2  IMIBASUIES. ...ttt e r e 57
3.3.3: StatiStICAl ANAIYSES......ecuieiiciiiiie s 59
3Ll RESUILS ... bbbt 60
3.4.1: Latent classes of maternal depression SymptomMS .........cceoveveeririeneneneeneseee s 60
3.4.2: Validation of latent classes of maternal depression Symptoms ..........cccccevvvevvereieennnn 63
3.4.3: Prevalence of offspring suicide-related behaviour ............cccccovvviieiviinnc v 65
3.4.4: Association between latent classes of maternal depression symptoms, maternal suicide
attempt and offspring MDD with offspring past year suicidal ideation at age 16 years ............. 66
3.4.5: Association between latent classes of maternal depression symptoms, maternal suicide
attempt and offspring MDD with offspring lifetime suicide attempt by age 16 years................ 71
357 DHSCUSSION ...ttt bbbt bbbttt bbbt be s 76
Chapter 4: Pathways to suicide-related behaviour in offspring of depressed mothers: the
role of offspring psychopathology ... s 81
4.1 SUMIMETY oottt b et b e bt b et b e b b e bt b e et bt e b e e s bt eb e e st nb e e b e e b e ebeenenneeneennas 81
4.2 Chapter INFOAUCTION ......c.eciiiice ettt st e et e be s beere e besaeesresbesneeanas 82
4.3: Chapter METNOUS. ......cviiiieee bbb 84
N S 1111 ] LSS SR 84
A.3.2: IMIBASUIES ..ottt sttt ettt sttt ettt et b e sbe e sb e s bt e e st e e s e et e e sbe e sb e e ebb e e nbeebeenbeeneeenreennne 84
4.3.3: STAtiStICAl ANAIYSES......ecuiiiiiiiiicte s 85
B A7 RESUITS ...ttt bt 86

4.4.1: Descriptive data for maternal depression, offspring psychopathology and offspring
SUICTAAI TABBLION ...ttt e 86

4.4.2: Associations between maternal depression, offspring psychopathology and offspring

SUICTAAL TUBAEION ...ttt b bbbt 87
4.4.3: Mediation of effect of maternal depression on offspring suicidal ideation .................. 90
4.4.4: Mediation of effect of maternal depression on offspring lifetime suicide attempt....... 96

xii



A5 DISCUSSION ..ttt e ee e ettt e e e et e ettt ee e e s e sttt eeeeesesas st aeeeeeeeseaas s beaeeeeesesesassbaeeeeeessneannnreneeenens 99

Chapter 5: Pathways to suicidal ideation in offspring of depressed mothers: the role of

maternal suicide attempt, peer victimisation and the parent-child relationship ............... 103
LT T 0 LY PRSP 103
5.2: Chapter INTFOAUCTION .......oviiiiiieecse s 104
5.3: Chapter MELNOUS .....cve i et ae b e be e s reeraenrenne s 105

5.3.1 SAMPIE .. 105

5.3.21 IMIBASUIES ...ttt 105

5.3.3: STatiStiCal ANAIYSES .......oviieici e 107
547 RESUITS. ...t 108

5.4.1: Mediation of effect of maternal depression on offspring suicidal ideation ................ 112
5,57 DISCUSSION ...ttt bbbt bbb bbbt 122
Chapter 6: General diSCUSSION .........c.cciiiieiiiieiie ettt s re et sae e e re e 129
6.1: Summary of @ims and FINAINGS ........coveiiiiiiri e 129
6.2: Potential IMPICALIONS ......ccveiiiiececcc e st sre e e 131
6.3: Strengths and HMITALIONS ...........oiiiiiiiii e 133
6.4: SUQQEStions Or FULUIE WOTK.........c.oiiii e 136

6.4.1: The role OF TAtNEIS........coviiiec e 136

6.4.2: Maternal COmMOTDIAILY .....c.coveiiiiiie i s es 137

6.4.3: Mechanisms linking offspring psychiatric symptoms to suicide-related behaviour...138

6.4.4: Genetic confounding and gene-environment correlation............ccccoocevviireveieecesee, 138
B.57 CONCIUSTON ...ttt bbbttt 139
AAPPENTICES. ...ttt bttt bbb bbb bt b et b e b n s 141
N o] 01T 40 )G SR SRR 142
AAPPENTIX 2.ttt bbb R bbbttt b et b e n s 143
F N o] 0L 40 DG TSRS 144
AAPPENTIX 4.t bbbt bbb bttt bt b e 147
F N o] 0L 40 1) G TSROSO 148
AAPPENTIX Bttt b bbb bbb e b n s 149
F N o] 0L 40 ) G TSRS 150
APPENAIX 8.ttt ettt ettt e Ee et e reete e benre e e reaaeenreeres 151
AAPPENTIX Dbt b bbbttt n s 152
RETEIENCES. ...ttt 153

xiii



Xiv



Index of tables

Table 1.1

Table 1.2

Table 1.3

Table 2.1

Table 3.1

Table 3.2

Table 3.3

Table 3.4

Table 3.5

Title
Definitions for suicide-related terminology used throughout this thesis

Prevalence of lifetime self-report suicidal ideation and suicide attempt in
adolescents and young adults in key community studies

Key studies that have examined the association between parental
psychiatric disorder and offspring suicide-related behaviour

Demographics of the three imputed samples and the original cohort that

met inclusion criteria

Average posterior probability scores for most likely latent class

membership (row) by latent class (column) for the five class model

Pattern of maternal suicide attempt, offspring Major Depressive Disorder
(MDD), housing tenure, marital status, maternal smoking in pregnancy,
maternal education, maternal psychiatric disorder before pregnancy,
maternal family history of depression and maternal depression-related

service use by classes of maternal depression symptoms

Associations between maternal suicide attempt, offspring Major
Depressive Disorder (MDD), housing tenure, marital status, maternal
smoking in pregnancy, maternal education, maternal psychiatric disorder
before pregnancy and maternal family history of depression with offspring

suicidal ideation at age 16 years

Logistic regression analyses showing associations between each class of
maternal depression symptoms in comparison to minimal class (reference

group) and subsequent offspring past year suicidal ideation at age 16 years

Logistic regression analyses showing associations between each class of
maternal depression symptoms in comparison to minimal class (reference
group) and subsequent offspring past year suicidal ideation at age 16 years

using alternative approaches to dealing with missing data

Page

16

42

61

64

67

68

70

Xv



Table 3.6  Associations between maternal suicide attempt, offspring Major 72
Depressive Disorder (MDD), housing tenure, marital status, maternal
smoking in pregnancy, maternal education, maternal psychiatric disorder
before pregnancy and maternal family history of depression with offspring
suicide attempt by age 16 years

Table 3.7 Logistic regression analysis showing associations between each class of 73
maternal depression symptoms in comparison to minimal class (reference

group) and offspring lifetime suicidal attempt by age 16 years

Table 3.8 Logistic regression analyses showing associations between each class of 75
maternal depression symptoms in comparison to minimal class (reference
group) and subsequent offspring lifetime suicide attempt by age 16 years

using alternative approaches to dealing with missing data

Table 4.1 Means, standard deviations and correlations between offspring symptoms 86

of psychopathology

Table 4.2 Mean depression symptoms (with 95% Confidence Intervals) at each 87
assessment for mothers in the chronic-severe class, moderate group and

minimal class

Table 4.3  Univariable logistic regression analyses between each group of maternal 88
depression symptoms in comparison to minimal class (reference group)
and offspring symptoms of psychopathology (as the exposures) and

offspring past year suicidal ideation at age 16 years as the outcome

Table 4.4 Univariate linear regression analyses between each group of maternal 89
depression symptoms in comparison to minimal class (reference group)

and offspring symptoms of psychopathology at age 15 years

Table 4.5 Indirect effect of maternal chronic-severe depression (with minimal class 93
as the reference group) on offspring suicidal ideation through offspring
symptoms of Major Depressive Disorder (MDD), Generalised Anxiety
Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit
Hyperactivity Disorder (ADHD) and alcohol abuse

XVi



Table 4.6

Table 4.7

Table 4.8

Table 5.1

Table 5.2

Table 5.3

Table 5.4

Indirect effect of maternal moderate depression symptoms (with minimal
class as the reference group) on offspring suicidal ideation through
offspring symptoms of Major Depressive Disorder (MDD), Generalised
Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD),
Attention Deficit Hyperactivity Disorder (ADHD) and alcohol abuse

Univariable logistic regression analyses between each group of maternal
depression symptoms in comparison to minimal class (reference group)
and offspring symptoms of psychopathology (as the exposures) and

offspring lifetime suicide attempt at age 16 years as the outcome

Indirect effect of maternal chronic-severe depression (with minimal class
as the reference group) on offspring suicide attempt through offspring
symptoms of Major Depressive Disorder (MDD), Generalised Anxiety
Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit
Hyperactivity Disorder (ADHD) and alcohol abuse

Pattern of offspring suicidal ideation at age 16 years, offspring psychiatric
disorder at age 15 years, maternal suicide attempt from pregnancy to child
age 11 years, peer victimisation from age 10 to 12 years (coded 0, 1, 2)
and parent-child relationship at age 9 years by groups of maternal
depression symptoms

Association between offspring psychiatric disorder, maternal suicide
attempt, peer victimisation (coded 0, 1, 2) and the parent-child
relationship with offspring suicidal ideation at age 16 years

Indirect effect of maternal chronic-severe depression (with minimal class
as the reference group) on offspring suicidal ideation through all possible

combinations of mediators

Indirect effect of maternal moderate depression (with minimal class as the
reference group) on offspring suicidal ideation through all possible

combinations of mediators

95

96

98

110

111

119

121

XVii



XViii



Index of figures

Figure 1.1

Figure 1.2

Figure 2.1

Figure 2.2

Figure 2.3

Figure 2.4

Figure 2.5

Figure 3.1

Figure 3.2

Figure 3.3

Title
Percentage of high school students in the Oregon Adolescent Depression Project
(OADP) aged 14-18 years that reported lifetime suicide-related ideation

Theoretical model displaying all hypothesised pathways from maternal depression
to offspring suicidal ideation

Flow chart of recruitment in the ‘Avon Longitudinal Study of Parents and

Children’ (ALSPAC) sample

Flow chart of retention in the ‘Avon Longitudinal Study of Parents and Children’
(ALSPAC) sample

Timeline of data collection in ALSPAC for main measures used in this thesis
Path diagram for Latent Class Growth Analysis (LCGA) model

Structural model examining the direct effect of maternal depression on offspring
suicidal ideation, and the indirect effects through offspring symptoms of Major
Depressive Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive
Behaviour Disorder (DBD), Attention Deficit Hyperactivity Disorder (ADHD)

and alcohol abuse

Five class model of maternal depression symptoms measured using the Edinburgh

Postnatal Depression Scale (EPDS) from 18 weeks gestation to child age 11 years

Percentage of male and female offspring with past year suicidal ideation at age 16

years for each of the classes of maternal depression symptoms

Percentage of male and female offspring with lifetime suicide attempt by age 16

years for each of the classes of maternal depression symptoms

XiX

Page

36

38

40

45

50

53

62

66

71



Figure 4.1

Figure 5.1

Figure 5.2

Figure 5.3

Figure 5.4

Figure 5.5

Figure 5.6

Structural model showing the direct effect of maternal chronic-severe depression
symptoms (with minimal class as the reference group) on offspring past year
suicidal ideation, and the indirect effects through offspring symptoms of Major
Depressive Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive
Behaviour Disorder (DBD), Attention Deficit Hyperactivity Disorder (ADHD)
and alcohol abuse

Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal
ideation at age 16 years, and the indirect effect through the parent child

relationship at age 9 years

Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal
ideation at age 16 years, and the indirect effects through parent-child relationship

at age 9 years and offspring psychiatric disorder at age 15 years

Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal
ideation at age 16 years, and the indirect effect through peer victimisation from
age 10 to 12 years

Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal
ideation at age 16 years, and the indirect effects through peer victimisation from

age 10 to 12 years and offspring psychiatric disorder at age 15 years

Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal
ideation at age 16 years, and the indirect effects through offspring psychiatric

disorder, the parent-child relationship and peer victimisation

Full structural model showing the direct effect of maternal chronic-severe
depression on offspring past year suicidal ideation at age 16 years, and the indirect
effects through offspring psychiatric disorder, maternal suicide attempt, the

parent-child relationship and peer victimisation

XX

91

112

113

114

115

116

117



Summary

Background: There is evidence to suggest that maternal depression is associated with suicide-
related behaviour in offspring; however pathways contributing to risk remain unclear. The aim
of this thesis was to investigate mechanisms of the association between maternal depression and
offspring suicidal ideation and attempt in a general population sample.

Methods: Data were utilised from a population-based birth cohort, the Avon Longitudinal
Study of Parents and Children. Maternal depression symptoms were assessed on 10 occasions
from pregnancy to child age 11 years. Offspring suicide-related behaviour was assessed at age
16 years. Latent class growth analysis was used to derive trajectories of maternal depression
symptoms. Pathways mediating risk between maternal depression and offspring suicide-related

behaviour were then examined using structural equation modelling.

Results: Five distinct classes of maternal depression symptoms were identified (minimal, mild,
increasing, sub-threshold, chronic-severe). Compared to offspring of mothers with minimal
symptoms, the greatest risk of suicidal ideation was found for offspring of mothers with
chronic-severe symptoms [OR 3.04 (95% CI 2.19, 4.21)], with evidence for smaller increases in
risk for offspring of mothers with sub-threshold, increasing and mild symptoms. The pattern of
findings was similar when examining risk for offspring suicide attempt. The majority of the
association between maternal chronic-severe depression and offspring suicidal ideation was
explained through maternal suicide attempt and offspring psychopathology. However, there was
also evidence for indirect effects via both the parent-child relationship and peer victimisation.

Conclusion: Findings from this thesis highlight that risk for suicide-related behaviour should be
considered in offspring of mothers with sustained depression symptoms, even when symptoms
are below clinical levels. Suicide prevention efforts in offspring of depressed mothers should be
targeted at offspring with psychopathology and offspring whose mothers have made a suicide
attempt. Interventions aimed at improving the parent-child relationship, or reducing peer

victimisation may also be beneficial.

XXi



XXii



Chapter 1: Introduction

Suicide is the second leading cause of death among adolescents and young adults worldwide,
and prevention of youth suicide is a major public health priority (National Action Alliance for
Suicide Prevention, 2014; World Health Organization, 2014). Given that suicidal ideation and
behaviour often precede suicide (Beck, Brown, Steer, Dahlsgaard, & Grisham, 1999; Brown,
Beck, Steer, & Grisham, 2000; Prinstein et al., 2008), understanding risk factors for suicide-
related behaviour is important for suicide prevention strategies (Lewinsohn, Rohde, & Seeley,
1996). For the purposes of this thesis the term ‘suicide-related behaviour’ encompasses suicidal
ideation, suicide plans and attempts but does not include self-harm without suicidal intent. The
offspring of mothers with depression are known to be at increased risk for suicide-related
behaviour, however the mechanisms remain unclear. Therefore, this thesis examines potential
mechanisms of the association between maternal depression and subsequent offspring suicide-
related behaviour using a general population sample. The introductory chapter will first provide
a definition of suicide-related behaviour and outline important considerations when assessing
suicide-related behaviour in adolescents. The epidemiology and developmental course of
adolescent suicide-related behaviour will be described next, including a brief summary of
existing literature and recommendations for treatment and prevention. The second part of the
introductory chapter will focus on intergenerational transmission. Recent literature investigating
the transmission of suicide-related behaviour from mothers to offspring will first be reviewed,
followed by a more detailed discussion of key studies that have examined the association
between maternal depression and offspring suicide-related behaviour. The focus of this thesis is
on the impact of maternal rather than paternal depression partly due to the quality of data
available, but also because, in general, evidence from previous literature is stronger for the
association between maternal depression and offspring suicide-related behaviour compared to
paternal depression. In the final section, possible casual and non-causal explanations for the
association between maternal depression and offspring suicide-related behaviour will be

considered. The chapter will end with specific aims and rationale for the present thesis.
1.1: Suicide-related behaviour in adolescence
1.1.1: Definition and assessment

There is a difficulty in conceptualising suicidal ideation and behaviour, and research in this area
suffers from the problem of inconsistent nomenclature. Suicide-related ideation can range from
thoughts of death to persistent preoccupation with killing oneself and studies have used a wide
range of measures including both categorical and dimensional definitions. In addition, multiple
terms are used to refer to the same behaviour. This can lead to problems such as limited
comparability of findings across studies; therefore the use of standardised terms and clear

operational definitions are important (Posner, Oquendo, Gould, Stanley, & Davies, 2007). A



standardised nomenclature has been described by Silverman and colleagues (2007). Silverman
and colleagues refer to suicide-related thoughts and behaviours as consisting of ideations (i.e.
suicidal thoughts), communications (i.e. suicide threats and plans) and behaviours (i.e. suicide
attempt and suicide). Each of the criteria is defined on the basis of the presence or absence of
suicidal intent (with presence of suicidal intent meaning the aim, purpose or goal of the
behaviour is to die). Suicidal behaviours are also defined by the presence or absence of injury.
Therefore a suicide attempt is defined as “a self-inflicted, potentially injurious behaviour with a
non-fatal outcome for which there is evidence (either explicit or implicit) of intent to die”
(Silverman, Berman, Sanddal, O’Carroll, & Joiner, 2007). Definitions for all suicide-related
terminology used throughout this thesis are given in Table 1.1, with the main terms used in

analyses highlighted in bold.

Table 1.1 — Definitions for suicide-related terminology used throughout this thesis

Term Definition

Suicide-related ideation ~ Thoughts of death with or without suicidal intent

Suicidal ideation Thoughts specifically about Killing oneself by whatever means
or wishing to be dead

Suicide plan A proposed method for acting on suicidal thoughts that will lead
to a potentially self-injurious outcome

Suicide attempt Self-inflicted, potentially injurious behaviour with a non-fatal

outcome including some intention to die at the time of the

attempt
Suicide Self-inflicted death with suicidal intent
Suicidal behaviour Suicide attempt or suicide
Suicide-related Suicidal ideation, suicide plan or suicide attempt
behaviour
Self-harm Self-inflicted, potentially injurious behaviour (with or without

suicidal intent)

Lack of comparability across studies, especially regarding the prevalence of suicide-related
behaviour is also likely due to different approaches toward the assessment of suicide-related
behaviour in adolescents (Burless & De Leo, 2001; Klimes-Dougan, 1998). Differences may
depend on the reporter (i.e. self-report or parent-report), the measure used (i.e. interview or
guestionnaire measure), the question wording and amount of retrospection required (i.e. lifetime
or past year) and the type of sample (i.e. community, clinical or accident and emergency

admission). Evidence relating to each of these will be discussed briefly below.



Although the importance of multiple informants has been highlighted (Klimes-Dougan, 1998),
clinical, high-risk and community studies have all shown that using parent-reports to assess
suicide-related behaviour in offspring may miss children at risk and therefore the child-report is
considered to be the single most important source of information (Breton, Tousignant,
Bergeron, & Berthiaume, 2002; Hammerton, Zammit, Potter, Thapar, & Collishaw, 2014;
Klaus, Mobilio, & King, 2009; Klimes-Dougan, 1998; Prinstein, Nock, Spirito, & Grapentine,
2001). Additionally, agreement across different measures (such as self-report questionnaire,
psychiatric interview and clinician interview) has been found to be low (Bjéarehed, Pettersson,
Wangby-Lundh, & Lundh, 2012; Breton et al., 2002; Ougrin & Boege, 2013; Prinstein et al.,
2001), supporting the use of multiple measurement approaches. When this is not possible, it has
been found that adolescents are more likely to disclose suicide-related behaviour with the
anonymity of self-report questionnaire rather than in face-to-face interview (Breton et al., 2002;
Klimes-Dougan, 1998; Prinstein et al., 2001). However, it is important to note that it is unclear
which method of assessment is more accurate, for example, although adolescents may report
more openly when a questionnaire measure is used rather than an interview, they may also be
more likely to misinterpret the questions (Safer, 1997; Velting, Rathus, & Asnis, 1998). It is
important for studies to clearly define what is meant by suicidal ideation and suicide attempt,
and include questions on the level of severity and degree of suicidal intent (Burless & De Leo,
2001; Silverman et al., 2007), especially in terms of distinguishing self-harm with and without
suicidal intent (Burless & De Leo, 2001; Mars, Heron, Crane, Hawton, Kidger, et al., 2014). In
a recent study using the same community sample that is utilised in this thesis (the Avon
Longitudinal Study of Parents and Children; ALSPAC), risk factors were examined for
adolescent self-harm with and without suicidal intent. The study found that the prevalence of
self-harm without suicide intent was higher (11.9%) than for self-harm with suicidal intent
(6.8%), and both common and unique risk factors were identified showing the importance of
accurately assessing whether or not suicidal intent is present (Mars, Heron, Crane, Hawton,
Kidger, et al., 2014).

Studies have also shown more accurate reporting of suicide-related behaviour in adolescents
when shorter time spans were used, thereby decreasing the amount of retrospection required.
For example, a prospective, longitudinal study of offspring of depressed and well mothers found
that lifetime reports underestimated the prevalence of suicide-related behaviour compared to
repeated assessment every three years, especially in younger children (Klimes-Dougan, 1998).
In addition, it has been recommended that the time span used be made clear and kept consistent
across studies to allow comparison of findings, therefore either lifetime or 1-year prevalence
should be used (Burless & De Leo, 2001). Finally, the sample utilised to assess suicide-related
behaviour will likely impact on the prevalence reported. It has been found that 50% to 80% of

suicide attempters do not present to medical health care services (Burless & De Leo, 2001), and



a third of young people with suicidal ideation or self-harm and a psychiatric disorder do not
present to specialist services, even when their parents are known to services (Potter et al., 2012).
Additionally, only one in eight adolescents who self-harm present to hospitals, meaning that
self-harm is mostly hidden at the community level (Hawton, Rodham, Evans, & Weatherall,
2002). Another study using the ALSPAC sample also found that only a third of adolescents that
reported self-harming with a desire to die had subsequently sought medical help (Kidger, Heron,
Lewis, Evans, & Gunnell, 2012). It is likely that prevalence of suicide-related behaviour based
on samples of hospitalised adolescents will not only be underestimated, but will also provide a
biased sample given that medically treated cases are non-random (Goldman-Mellor et al., 2013).
Therefore, it is essential to investigate suicide-related behaviour in community samples. The
accurate assessment of suicide-related behaviour in adolescents is crucial, both clinically and in
research studies, in order to identify risk factors for suicide-related behaviour and correctly

identify those most at risk for targeted prevention and intervention.

1.1.2: Relationship between suicidal thoughts, attempts and suicide

Previous studies have reported evidence for treating suicide-related behaviour on a continuum,
with passive thoughts of death and suicide being extremes on a spectrum of risk (Brent et al.,
1988; Lewinsohn et al., 1996). This evidence comes, in part, from studies showing a greater
burden of the same risk factors in those that have made a suicide attempt compared to those that
report suicidal ideation (Fergusson & Lynskey, 1995), and in those that have died by suicide
compared to those that have made an attempt (Brent et al., 1988). Other studies provide support
for the dimensional model of suicide-related behaviour by reporting strong associations between
suicidal ideation, suicide attempt and suicide. Previous self-harm has been shown to be one of
the strongest risk factors for adolescent suicide, both in prospective samples (Hawton & Harriss,
2007; Kotila & Lonngyvist, 1989) and case-control autopsy studies (Brent, Baugher, Bridge,
Chen, & Chiappetta, 1999; Shaffer et al., 1996) with studies showing a 10-60 fold increase in
suicide risk compared with the general population (Bridge, Goldstein, & Brent, 2006).
Additionally, a recent meta-analysis found that hospital attendance for self-harm increased risk
for suicide in the next 5 years by 3.9% (equating to approximately 1 in 25 self-harm patients
dying by suicide in the 5 years after hospital presentation) (Carroll, Metcalfe, & Gunnell, 2014).
It was also found that the risk was greater for males, older patients and those using methods
other than self-poisoning (Carroll et al., 2014). Studies that have focused specifically on young
people have also highlighted the importance of male gender and self-harm method in increasing
suicide risk. In a study examining self-harm hospital presentations in children and adolescents
in the UK, the risk of later suicide was greater for those who presented with self-cutting
compared to self-poisoning. Suicide risk was also associated with male gender, history of
psychiatric treatment and history of self-harm (Hawton et al., 2012). Results were similar in a

recent population-based cohort study using multiple linked health-care databases in Canada to



specifically examine the suicide risk associated with non-fatal self-poisoning in adolescence
(Finkelstein et al., 2015). This study found that non-fatal self-poisoning in adolescence was
associated with a 30-fold increased risk of suicide one year later; additionally most suicides
occurred several years after the first hospital visit for self-poisoning (Finkelstein et al., 2015).
Again, factors associated with suicide after self-poisoning were male gender, recurrent self-
poisoning and psychiatric care in the previous year (Finkelstein et al., 2015).

Studies have also reported strong associations between suicidal ideation and future suicide
attempt. A recent national survey of adolescents in the United States (US) found that
approximately one third of adolescents with suicidal ideation went on to make an attempt, with
the vast majority (86%) of these attempts occurring within one year of the onset of suicidal
ideation (Nock et al., 2013). Additionally, in a prospective, community sample of adolescents
(Reinherz, Tanner, Berger, Beardslee, & Fitzmaurice, 2006), it was found that those who
reported thoughts about killing themselves at age 15 years were nearly 12 times more likely to
have made a suicide attempt by age 30 years. Prospective studies of adult psychiatric outpatients
have also shown strong associations between suicidal ideation and suicide (Beck et al., 1999;
Brown et al., 2000). Several factors have been shown to strengthen the association between
ideation and attempt in adolescents including the severity, frequency and pervasiveness of the
ideation (Kessler, Borges, & Walters, 1999; Miranda, Ortin, Scott, & Shaffer, 2014) and the
combination of suicidal ideation and self-harm without suicidal intent (Scott, Pilkonis, Hipwell,
Keenan, & Stepp, 2014). This evidence indicates that the early detection and prevention of

suicidal ideation in adolescents is important for suicide prevention strategies.

However, not all people with suicidal ideation attempt suicide and most attempters do not die by
suicide. Different risk factors may predict ideation, escalation from ideation to attempt, and
escalation from attempts to suicide, despite strong links between these aspects of suicide-related
behaviour. Therefore, not differentiating between different types of suicidal behaviour could be
problematic as preventative methods may be different for different subtypes of suicide-related
behaviour (Bursztein & Apter, 2009). In addition, for milder forms of ideation without suicidal
intent, such as thoughts of death or life not being worth living, the level of risk for the
development of more serious forms of suicide-related behaviour is unclear. Some studies that
have investigated items relating to these milder forms of suicide-related ideation, found higher
rates of each item in adolescents that had made a suicide attempt than in those that reported self-
harm without suicidal intent or no self-harm (Kidger et al., 2012; Larsson & Sund, 2008;
Roberts, Roberts, & Chen, 1998). For example, using the same sample as this thesis, Kidger and
colleagues (2012) found that adolescents who had self-harmed with a desire to die were more
likely to report that they felt life was not worth living and they wished they were dead,
compared to adolescents that reported self-harm without suicidal intent and those that did not

report self-harm. However, it is important to note that in these studies the direction of effects is
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not clear and it could be that adolescents that have made a suicide attempt are more likely to
experience suicide-related ideation following the attempt than those who reported self-harm
without suicidal intent or have not self-harmed. Other studies have shown the predictive validity
of scales of suicide-related ideation in adolescents, predicting both clinically validated suicidal
ideation (Hammerton et al., 2014) and suicide attempt (Huth-Bocks, Kerr, Ivey, Kramer, &
King, 2007; Larzelere, Smith, Batenhorst, & Kelly, 1996; Shaffer et al., 2004). Additionally, in
a sample of adult psychiatric outpatients, it was found that passive thoughts of wanting to be
dead increased risk for later suicide (Brown, Steer, Henriques, & Beck, 2005). However, others
believe that these milder suicidal thoughts are, in part, normative behaviour, with many
adolescents experiencing some form of suicide-related ideation which would be unlikely to turn
into something more serious (Dhossche, Ferdinand, Van Der Ende, Hofstra, & Verhulst, 2002;
Marcenko, Fishman, & Friedman, 1999).

1.1.3: Epidemiology and developmental course

In the United Kingdom (UK) in 2012, suicide rates in 15-29 year olds were 9.1 and 2.5 per
100,000 in males and females respectively (World Health Organization, 2014) although this is
likely to be an underestimate, given problems with misclassification of suicide in young people
(Hawton, Saunders, & O’Connor, 2012). The most common suicide methods used worldwide are
self-poisoning with pesticides, hanging and jumping (Gunnell, Eddleston, Phillips, & Konradsen,
2007; World Health Organization, 2014). In the US, firearms is one of the most common suicide
methods; whereas in the UK, self-poisoning, often using paracetamol, is a common method
(Bridge, Goldstein, & Brent, 2006; Hawton et al., 2012; World Health Organization, 2014).
Recent trends have shown increases in more novel methods of suicide, such as increases in helium
inhalation as a method of suicide in England and Wales (Gunnell et al., 2015); however, these

methods currently only account for a small proportion of total suicides (Gunnell et al., 2015).

In a recent report by the Centers for Disease Control and Prevention, it was shown that in the
US, there are 25 suicide attempts for every suicide (Crosby, Ortega, & Melanson, 2011). In
community studies of adolescents and young adults across the US, Europe and New Zealand,
the lifetime prevalence of suicide attempt has been found to range from 1% to 11% (Carli et al.,
2014; Evans, Hawton, Rodham, & Deeks, 2005; Fergusson, Horwood, Ridder, & Beautrais,
2005; Goldman-Mellor et al., 2013; Kokkevi, Rotsika, Arapaki, & Richardson, 2012;
McLoughlin, Gould, & Malone, 2015; Nock et al., 2013; Plener, Libal, Keller, Fegert, &
Muehlenkamp, 2009) and the lifetime prevalence for suicidal ideation ranges from 10% to 40%
(Bridge et al., 2006; Evans et al., 2005; Fergusson et al., 2005; Kidger et al., 2012; McLoughlin
et al., 2015; Nock et al., 2013; Plener et al., 2009). Table 1.2 shows the prevalence reported for
both suicidal ideation and suicide attempt in recent key community studies across Europe, the

US and New Zealand. As mentioned previously, community studies are essential when



estimating the prevalence of suicide-related behaviour due to the large numbers of adolescents
not seeking services (Burless & De Leo, 2001; Hawton et al., 2012; Kidger et al., 2012; Lahti,
Harju, Hakko, Riala, & Rasénen, 2014; Potter et al., 2012).



Table 1.2 — Prevalence of lifetime self-reported suicidal ideation and suicide attempt in adolescents and young adults in key community studies

Study Sample size  Age range Question Country Rate
(Fergusson et al., 1,265 18 years Suicidal ideation: Has ever thought of killing self New Zealand Suicidal ideation (but no
2005) Suicide attempt: Has made an attempt to kill self suicide attempt): 17.2%
Suicide attempt: 5.4%
(Plener et al., 2009) 665 14-17 years  Suicidal ideation: Has ever talked or thought about Germany Suicidal ideation: 36.4%
committing suicide Suicide attempt: 6.5%
Suicide attempt: Has ever attempted suicide
(Kokkevi et al., 45,806 15-16 years  Self-harm thoughts: Has ever thought of harming self 17 European  Self-harm thoughts
2012) Suicide attempt: Has ever attempted suicide countries (median): 30.8%
Suicide attempt
(median): 10.5%
(Kidger etal., 2012) 4,810 16-17 years  Suicidal ideation: Has ever thought of killing self UK Suicidal ideation: 15.8%
Suicide attempt: Ever seriously wanted to kill self Suicide attempt: 5.7%
during self-harm act
(Nock et al., 2013) 6,483 13-18 years  Suicidal ideation: Has seriously thought about uUs Suicidal ideation: 12.1%
committing suicide Suicide attempt:
Suicide attempt: Has attempted suicide 4.1%
(Goldman-Melloret 1,037 24 years Suicide attempt: Reports of cutting or stabbing oneself, New Zealand Suicide attempt: 8.8%
al., 2013) overdosing on pills, taking poison, attempting to gas
oneself, attempting to hang or strangle oneself,
attempting to shoot oneself, attempting to drown,
jumping from a high place, crashing a car or
motorcycle on purpose, burning oneself, or other
method, accompanied by self-reported intent to die
(Carli et al., 2014) 5,350 15 years Suicide attempt: Lifetime history of suicide attempt 11 European  Suicide attempt: 3.9%

countries




An increase in prevalence is seen in the transition from childhood to adolescence for suicidal
ideation and suicide attempt (Andrus et al., 1991; Fergusson & Lynskey, 1995; Gould,
Greenberg, Velting, & Shaffer, 2003; Hawton et al., 2007; Lewinsohn et al., 1996; Nock et al.,
2013; Perry et al., 2012), highlighting that adolescence is a particularly important time for
suicide prevention strategies. Suicide before the age of 15 is extremely rare (Bertolote &
Fleischmann, 2002; Klomek, Krispin, & Apter, 2009). Figure 1.1 shows the lifetime rates of
suicide-related ideation (including thoughts of death, wishing to be dead, suicidal ideation or
suicide plan) for young people in the Oregon Adolescent Depression Project (OADP), a
representative sample of 1,709 high school students aged 14-18 years who completed a
diagnostic interview containing questions about suicide-related ideation (Lewinsohn et al.,
1996).
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Figure 1.1 - Percentage of high school students in the Oregon Adolescent Depression Project
(OADP) aged 14-18 years that reported lifetime suicide-related ideation; percentages taken from
Lewinsohn et al., 1996

There are a number of factors that likely contribute to the peak in suicide-related behaviour in
adolescence, including the increase in psychopathology from childhood to adolescence (Brent et
al., 1999; Costello, Copeland, & Angold, 2011; Shaffer et al., 1996), paralleled by less support
and more autonomy from parents (Brent et al., 1999; Bridge et al., 2006). It may be that the
increase in suicide-related behaviour is more closely related to pubertal stage rather than
chronological age, with puberty reflecting a time of neurodevelopmental vulnerability (Hawton
etal., 2012). Suicide-related behaviour is also thought to be more common in adolescents than
adults (Hawton et al., 2007; Kessler et al., 1999; Lewinsohn et al., 1996; Moran et al., 2012;

Nock, Hwang, Sampson, & Kessler, 2011; Perry et al., 2012); however, the decline in suicide



attempts by young adulthood does not seem to be accounted for by a parallel decrease in
depression (Lewinsohn, Rohde, Seeley, & Baldwin, 2001). This is in contrast to the pattern for
suicide. Despite suicide being one of the leading causes of death in young people, suicide rates
do not peak in adolescence; rather, in the UK, highest rates are found in middle-aged men
(World Health Organization, 2014).

The increase in suicide-related behaviour from childhood to adolescence is more pronounced in
females (Garrison, Addy, Jackson, McKeown, & Waller, 1991; Hawton et al., 2003; Hawton et
al., 2007; Lewinsohn et al., 2001; Lewinsohn et al., 1996; Nolen-Hoeksema & Girgus, 1994) with
rates of suicide attempt being 2-3 times higher for female compared to male adolescents
(Lewinsohn et al., 1996). The higher rate of female suicide-related behaviour could be due to a
higher prevalence of depression in females. However, it has been found that when depression
level is controlled, adolescent females are still at greater risk of suicidal ideation implying that
female gender increases risk for suicidal ideation independently from depression (Allison,
Roeger, Martin, & Keeves, 2001). Conversely, the pattern of gender differences is reversed for
suicide with higher rates in males compared to females (Gunnell & Lewis, 2005; Lahti et al.,
2014; Park, 2015; Wasserman, Cheng, & Jiang, 2005). This pattern is seen across North America,
Western Europe, Australia and New Zealand with rates being up to five times higher in adolescent
males compared to females (Gunnell & Lewis, 2005; Lahti et al., 2014; Park, 2015; Wasserman
etal., 2005). It is likely that there are several factors contributing to this gender disparity including
psychopathological factors (for example, males tend to show greater aggression and are more
likely to have comorbid mood and alcohol disorders increasing risk for suicide), gender-related
method preferences (for example, more violent methods being used by males), gender differences
in help-seeking (with males often less likely to ask for help) and the gender dependent variation
in reporting of suicide (with a possible underreporting of suicide in females due to differences in
methods used and cultural factors) (Brent et al., 1999; Gould et al., 2003; Gunnell & Lewis, 2005;
Lahti etal., 2014; Lewinsohn et al., 2001; McLoughlin et al., 2015; Park, 2015; Schrijvers, Bollen,
& Sabbe, 2012; Shaffer et al., 1996).

Both community and clinical samples have shown a high risk for repetition of suicide attempts
(Beghi & Rosenbaum, 2010; Borges et al., 2006; Goldman-Mellor et al., 2013; Goldston et al.,
2015; Lahti et al., 2014; Lewinsohn et al., 2001; Mars, Heron, Crane, Hawton, Lewis, et al.,
2014; Winsper, Lereya, Zanarini, & Wolke, 2012). Recurrence of suicide attempt has been
shown to be stronger in female compared to male adolescents (Lahti et al., 2014; Lewinsohn et
al., 2001). In a recent sample of 180 adolescents followed up after psychiatric hospitalisation,
Goldston and colleagues (2015) found evidence for escalation of recurrent suicide attempts,
with decreasing time between attempts and increasing suicidal intent. The risk of negative
outcomes in adulthood following adolescent suicide-related behaviour is also well established
(Fergusson et al., 2005; Goldman-Mellor et al., 2013; Herba, Ferdinand, van der Ende, &
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Verhulst, 2007; Mars, Heron, Crane, Hawton, Lewis, et al., 2014; Reinherz et al., 2006).
Prospective, longitudinal community samples have shown negative consequences in adulthood
of both childhood (Herba et al., 2007) and adolescent suicidal ideation (Reinherz et al., 2006)
including psychiatric disorder, suicide-related behaviour, poorer functioning and lower socio-
economic status. Additionally, a recent study using the ALSPAC sample found that adolescents
who self-harmed with and without suicidal intent were at increased risk of future self-harm,
psychiatric disorder and substance misuse in early adulthood (Mars, Heron, Crane, Hawton,
Lewis, et al., 2014). In another prospective study using a birth cohort from New Zealand, self-
reported suicide attempt by age 24 years was associated with mental and physical health
problems, recurrent suicide attempts, more violence and self-reported loneliness in adulthood
(Goldman-Mellor et al., 2013). These associations were not accounted for by earlier psychiatric
disorder or social class. These studies, and evidence cited in Section 1.1.2 reporting strong
associations between suicidal ideation, suicide attempt and later suicide, again highlight the
importance of identifying at-risk adolescents early and reducing the risk of making a first
attempt, not only for the individual but also to prevent costly health and social problems in later
life (Goldston et al., 2015). Current evidence for the treatment and prevention of adolescent

suicide-related behaviour is discussed next.

1.1.4: Treatment and prevention

Few interventions currently exist for adolescent suicide-related behaviour and the majority of
existing randomised controlled trials (RCTs) lack power to detect effects as outcomes are
uncommon, especially for suicide attempt and suicide (Asarnow & Miranda, 2014; Brent et al.,
2013; Hawton et al., 2012; Ougrin, Tranah, Stahl, Moran, & Asarnow, 2015; Robinson, Hetrick,
& Martin, 2011). In addition, inconsistent terminology is often used making it difficult to draw
comparisons across studies. A recent meta-analysis of 19 RCTs reporting effects of therapeutic
interventions on reducing self-harm with and without suicidal intent in adolescents found effects
of dialectic behaviour therapy, cognitive-behavioural therapy and mentalisation-based therapy
on self-harm when considered broadly. However, there was no evidence that any of the
interventions specifically reduced suicide attempts (Ougrin et al., 2015). These findings could
be due to low power when examining suicide attempts separately or could reflect important
differences in treatment response for self-harm with and without suicidal intent (Ougrin et al.,
2015). However, there is some evidence for effectiveness of therapeutic interventions in
reducing suicide attempts in adults (Bateman & Fonagy, 2009; Brown, Henriques, Xie,
Hollander, & Beck, 2005; Linehan et al., 2006) indicating that failure to find effects in
adolescents could be due to lack of power. Another review of RCTs aiming to reduce suicidal
ideation or the recurrence of suicide attempts or self-harm in adolescents (Brent et al., 2013)
found that successful interventions tended to have a focus on family interactions (such as
attachment based family therapy; (Diamond et al., 2010)). It is important to note, however, that
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the majority of RCTSs typically use clinical samples, meaning that results may differ for

adolescents not seeking treatment.

There is evidence that public health interventions that restrict access to, and lethality of, means
for suicide, such as limiting access to firearms and pesticides, changing packaging regulations
for medication such as paracetamol and detoxification of gas supplies, are important for
reducing suicide rates in both adolescents and adults (Collishaw, 2015; Gunnell, Murray, &
Hawton, 2000; Gunnell, Middleton, & Frankel, 2000; Gunnell, Eddleston, Phillips, &
Konradsen, 2007; Hawton et al., 2012; Mann, Haas, Mehlum, & Phillips, 2005; Miller, Barber,
White, & Azrael, 2013; Sarchiapone, Mandelli, losue, Andrisano, & Roy, 2011; World Health
Organization, 2014). Additionally, some success has come from universal suicide prevention
intervention in schools including screening for suicide risk, gatekeeper training (i.e. educating
adults working closely with school children to identify those at high risk for suicide and refer
them to a mental health professional if necessary) and whole school programmes (Asarnow &
Miranda, 2014; Aseltine, James, Schilling, & Glanovsky, 2007; Cusimano & Sameem, 2011;
Hawton et al., 2012; Robinson et al., 2013; Wasserman et al., 2015; Wilcox et al., 2008;
Wyman, 2014). A recent multicentre cluster-randomised controlled trial, the Saving and
Empowering Young Lives in Europe (SEYLE) study, found that the Youth Aware of Mental
Health Programme (YAM), which aims to build pupils’ skills in self-identification and coping,
was associated with a reduction in risk of both suicide attempt and severe suicidal ideation at 1
year follow-up (Wasserman et al., 2015). Within the YAM group, 0.75% reported suicidal
ideation, compared to 1.37% of the control group. The pattern of findings was similar for
suicide attempt. Although this study is one of the largest of its kind, the absolute reduction of
risk for YAM on suicidal ideation and attempts combined was only 1%, highlighting the
difficulty in preventing adolescent suicide-related behaviour (Brent & Brown, 2015).
Additionally, those with a history of suicide attempt at baseline were excluded from the trial,
therefore it is unclear whether the programme would have similar effects amongst those at high
risk (Brent & Brown, 2015). There has also been a recent increase in computerised cognitive
behavioural interventions specifically aimed at reducing suicidal thoughts, and these have
shown some success in adults (van Spijker, van Straten, & Kerkhof, 2015). Given that there are
multiple pathways to suicide, the recent report by the World Health Organisation (2014)

highlighted the importance of multicomponent interventions for suicide-related behaviour.
1.1.5: Summary

Suicide-related behaviour is common in adolescence and can have severe and long lasting
consequences into adulthood including increased risk of suicide. Therefore the early detection
and prevention of adolescent suicide-related behaviour is a public health priority. Given that a

large proportion of adolescents with suicide-related behaviour do not access services,
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identifying those most at risk in community samples is essential. Identifying key risk factors for
adolescent suicide-related behaviour will highlight those most at risk to target for early
intervention and prevention. The next section will discuss literature examining the impact of
both maternal suicidal behaviour and maternal depression on offspring suicide-related

behaviour.

1.2: Patterns of intergenerational transmission
1.2.1: Maternal suicidal behaviour

There is strong evidence from family, twin and adoption studies for the familial transmission of
both suicide attempt and suicide (Brent & Mann, 2005; Brent & Melhem, 2008; Brent et al.,
2014; Petersen, Sgrensen, Andersen, Mortensen, & Hawton, 2013; Petersen, Sgrensen, Kragh
Andersen, Bo Mortensen, & Hawton, 2014; von Borczyskowski, Lindblad, Vinnerljung,
Reintjes, & Hjern, 2011). A recent meta-analysis of 14 studies reported nearly a 4-fold greater
risk of suicide attempt in offspring of parents that had made a suicide attempt compared with
the offspring of parents that had not made a suicide attempt (Geulayov, Gunnell, Holmen, &
Metcalfe, 2012). It is thought that both suicide attempt and suicide form part of the clinical
phenotype that is transmitted (Brent, Bridge, Johnson, & Connolly, 1996; Brent & Melhem,
2008); however there is less evidence for the familial transmission of suicidal ideation
especially after adjusting for psychiatric disorder (Brent et al., 1996; Brent & Melhem, 2008;
Lieb, Bronisch, Hofler, Schreier, & Wittchen, 2005; Zalsman, Levy, & Shoval, 2008).

Both twin and adoption studies provide support for a strong role of genetic factors in explaining
the familial transmission of both suicide attempt (Petersen et al., 2014) and suicide (Petersen et
al., 2013; Tidemalm et al., 2011; von Borczyskowski et al., 2011) with heritability estimates in
adults ranging from 30% to 60% for attempts (Fu et al., 2002; Statham et al., 1998; Voracek &
Loibl, 2007). The genetic component likely includes liability to impulsive aggression which is
the tendency to react with aggression when frustrated (Brent et al., 1996; Brent & Melhem,
2008; Brent & Mann, 2006). There is also some evidence for an environmental component
though findings have been more mixed (Petersen et al., 2013, 2014; Tidemalm et al., 2011; von
Borczyskowski et al., 2011; Wilcox, Kuramoto, Brent, & Runeson, 2012). Tidemalm and
colleagues (2011) used Swedish population registers to examine family clustering of suicide and
found higher suicide risk in the siblings of family members that had died by suicide compared
to the offspring. This finding provided some support for a shared environmental influence given
that both pairs have 50% genetic similarity, but siblings have more shared environment than
parent-offspring pairs. More recently, two adoption studies using Danish population registers
did not find increased suicide risk in adoptive siblings of adoptees that died by suicide (Petersen
et al., 2013) or attempted suicide (Petersen et al., 2014) indicating no influence of the shared

environment, however, these findings could be due to a lack of power due to small numbers
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when examining suicide attempt and suicide. Additionally, given evidence for an increased risk
of suicide in adoptees and a decreased risk in twins compared to the general population, caution
is required when generalising findings from twin and adoption studies to the general population
(Petersen et al., 2013; Voracek & Loibl, 2007). Possible mechanisms that might explain familial
transmission of suicidal behaviour via the shared environment include the transmission of an
adverse rearing environment or childhood maltreatment (Brent & Mann, 2005; Brent &
Melhem, 2008) and imitation (Brent & Melhem, 2008; Geulayov et al., 2012), however
evidence suggests that the intergenerational transmission of suicidal behaviour is unlikely to be
explained by imitation alone (Brent & Mann, 2005; Brent & Melhem, 2008; Burke et al., 2010;
Statham et al., 1998).

There is also evidence that intergenerational risk for suicidal behaviour is inherited distinctly
from psychiatric disorder (Brent et al., 1996; Brent & Mann, 2005; Christiansen, Goldney,
Beautrai, & Agerbo, 2011; Kuramoto et al., 2010; Mittendorfer-Rutz, Rasmussen, &
Wasserman, 2008; Petersen et al., 2014; Tidemalm et al., 2011). However, the same meta-
analysis described earlier (Geulayov et al., 2012), found that adjustment for both the
transmission of psychiatric disorder from parent to offspring and socio-demographic factors
reduced the association between parent and offspring suicide attempt by approximately 40%,
indicating that some part of the association is explained by the transmission of psychiatric
disorder. Additionally, given that the majority of studies that have examined the independent
effects of parental suicide attempt and psychiatric disorder have used Scandinavian population
registers, only hospitalisation for psychiatric disorder has been examined and the impact of
untreated or less severe disorders in parents and offspring is unclear (Geulayov et al., 2012).
Few studies have examined the familial transmission of suicidal behaviour in community
samples (Geulayov et al., 2012; Geulayov, Metcalfe, Heron, Kidger, & Gunnell, 2014; Lieb et
al., 2005). Community samples are important because they can avoid problems from selection
bias present in studies utilising population registers. For example, using population registers
will exclude the large proportion of individuals that do not seek treatment for suicidal behaviour
and psychiatric disorder. In a recent study utilising the ALSPAC sample (Geulayov et al.,
2014), maternal suicide attempt from pregnancy to child age 11 years was associated with a 3-
fold increased risk of both later suicidal ideation and suicide attempt in adolescent offspring
after adjusting for maternal depression symptoms in pregnancy. This is one of the few studies to
use a large, prospective, representative sample to show the risk to offspring associated with
earlier suicide attempt in a parent. Another recent study, also using the ALSPAC sample,
provided evidence for the specificity of the intergenerational transmission of suicide attempt by
showing that maternal suicide attempt was a specific risk factor for offspring suicide attempt but
not for offspring self-harm without suicidal intent (Mars, Heron, Crane, Hawton, Kidger, et al.,

2014). These results support findings from an earlier, smaller, prospective community sample of
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adolescents and young adults that found maternal suicide attempt was associated with both
suicidal ideation and suicide attempt in offspring after adjusting for maternal psychiatric
disorder (Lieb et al., 2005).

Overall, there is strong evidence for the intergenerational transmission of suicidal behaviour
with findings from a number of different study designs concluding that there is likely both a
genetic and environmental component to this. Previous studies, mainly using population
registers, have also provided evidence that the familial transmission of suicidal behaviour is, at
least in part, distinct to the transmission of psychiatric disorder; however, the specific impact of
parental depression on offspring suicide-related behaviour has received less attention. Given
that parental depression is more prevalent in the general population compared with parental
suicidal behaviour, and that most parents with depression will never make a suicide attempt,
findings from these studies may have greater implications for public health. The key studies in
this area will be discussed next.

1.2.2: Maternal depression

Adult Major Depressive Disorder (MDD) is common, especially in women of a child-bearing
age, with past year prevalence estimates for this group of approximately 10% (Ertel, Rich-
Edwards, & Koenen, 2011). Symptoms of MDD from the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5; American Psychiatric Association, 2013) are listed in
Appendix 1. Depression is often recurrent and is a leading cause of disability worldwide
(Murray & Lopez, 2013). Therefore many offspring will be exposed to maternal depression
during their childhood. Evidence suggests that these offspring will be at increased risk for
suicidal ideation (Garber, Little, Hilsman, & Weaver, 1998), suicide attempt (Lewinsohn, Olino,
& Klein, 2005; Mittendorfer-Rutz et al., 2008) and suicide (von Borczyskowski, Lindblad,
Vinnerljung, & Hjern, 2010).

A review conducted in 1997 concluded that there was strong evidence that parental
psychopathology was a correlate of offspring suicide-related behaviour, but that most of the
literature to date had used cross-sectional samples and therefore could not establish temporal
precedence (Wagner, 1997). Since then the number of longitudinal studies has increased with a
wide range of study designs being utilised (including Scandinavian population registers, high-
risk samples and community samples) to further examine the association between parental
psychiatric disorder, or specifically depression, and offspring suicide-related behaviour. The key
longitudinal studies have been summarised in Table 1.3 and will be discussed in more detail

below.
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Table 1.3 — Key studies that have examined the association between parental psychiatric disorder and offspring suicide-related behaviour

Study Study name/ Sample size Age range Follow-up Parental psychiatric Outcome Risk for offspring
description of offspring  time period  disorder
Scandinavian population registers
(Webb, Pickles, Population-based 570,312 1-25 years Birth (1973-  Records of parental Offspring  2-to 3-fold higher risk of suicide for
Appleby, cohort study of entire  participants 1997) until psychiatric disorders suicide offspring of parents that had previously been
Mortensen, & Danish population were eligible at 1999 resulting in admission hospitalised for psychiatric illness; 6-fold
Abel, 2007) age 16 years to hospital higher risk for offspring with both parents
admitted
(Stenager & Qin,  Nested case-control 4,142 suicide 9-45 years 1969 until As above Offspring  Parental psychiatric history was a risk factor
2008) study using data from  victims and 1997 suicide for offspring suicide, especially for female
Danish longitudinal 82,840 matched offspring. This association remained when
registers controls adjusting for offspring psychiatric disorder,
but only when the mother had been
hospitalised within the past few years.
Parental affective disorders did not have an
additional effect over other disorders
(Mittendorfer- Nested case-control 14,440 cases 10-31years  Birth (1968-  Psychiatric disorders in  Offspring  Affective disorder in the father and mother
Rutz et al., 2008)  study through linkage and 144,400 1980) until parents recorded in suicide showed independent associations with
of Swedish registers matched 1999 inpatient care register attempt offspring suicide attempt; associations
controls before suicide attempt slightly attenuated when adjusting for
in index subject parental suicidal behaviour and offspring
hospitalisation for psychopathology
(von Cohort study using 2,471,496 adult  19-57 years 1987 until At least 1 parent witha  Offspring Parental psychotic or affective disorder was
Borczyskowski et Swedish registry data  offspring 2001 psychotic or affective suicide a risk factor for offspring suicide;
al., 2010) disorder based on association was stronger for female

inpatient admission
data when the offspring
were adults

offspring compared to male
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Study Study name/ Sample size Age range Follow-up Parental psychiatric Outcome Risk for offspring
description of offspring  time period  disorder
(von Borczyskowski  Cohort study 27,600 adult 18+ years 1987 until At least 1 biological Offspring Suicide and indicators of severe
etal., 2011) using Swedish adoptees and 2001 parent with a discharge  suicide psychiatric disorder in biological parents
registry data 2,443,896 non from hospital or had a similar effect on offspring suicide
adoptees underlying or in the adopted and non-adopted offspring
contributing cause of
death a diagnosis of
psychotic or mood
disorder
(Mittendorfer-Rutz, Nested case- 15,193 cases 15-31years  Birth (1973-  Psychiatric disorders in ~ Offspring Short term exposure (within 2 years) to
Rasmussen, & control study and 151,930 1983) until parents recorded in suicide maternal inpatient care had significantly
Lange, 2012) through linkage of matched 2006 inpatient care register attempt stronger effect on suicide attempt risk in
Swedish registers  controls and diagnosis specific women compared to men; adolescence
disability pension was the most critical period for the
impact of exposure to parental
hospitalisation for a psychiatric disorder
(Niederkrotenthaler,  Case-control 17,159 suicide 10-31 years  Birth (1973-  Parental diagnosis Offspring Offspring exposed to parental markers of
Floderus, study through attempters, 1983) until specific disability suicide morbidity were at increased risk for
Alexanderson, linkage of 1,407 suicide 2006 pension and inpatient attempt and suicide and suicide attempt; effects
Rasmussen, & Swedish registers  victims and up care due to mental suicide remained after adjusting for covariates
Mittendorfer-Rutz, to 10 randomly illness and parental suicide attempt
2012) selected controls
per case
(Wilcox etal., 2012)  Retrospective 8,391 adoptees Not 1973 until Parental hospitalisation ~ Offspring Exposure to hospitalisation of an
cohort study using provided 2003 for psychiatric suicide and adoptive mother because of a psychiatric
Swedish registers disorders hospitalisation  disorder amplified adoptees’ risk of
to identify for suicide suicide attempt hospitalisation among
adoptees with attempt those adoptees at high genetic risk of

biological parent
with psychiatric
hospitalisation or
suicidal behaviour

suicide or suicide attempt
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Study Study name/ Sample size Age range Follow-up Parental psychiatric ~ Outcome Risk for offspring
description of offspring  time period  disorder
High-risk
(Melhem et al., Prospective study of 365 offspring of Meanage20 Upto6 Parents diagnosed Offspring new Precursors of early onset suicidal
2007) offspring of parents 203 parents years years with mood disorder onset suicidal behaviour in offspring of parents with
with a mood disorder attempt or mood disorders included mood
recruited from ideation resulting  disorder, impulsive aggression and
psychiatric institutes in emergency parental history of suicide attempt,
in Pittsburgh and referral or major sexual abuse and self-reported
New York change in depression
treatment
(Coxetal., 2012) As above 352 offspring of Meanage 18 Upto8 As above Offspring NSSI Younger age, suicidal ideation and
212 parents years years and suicide depression at time point prior to NSSI
attempt predicted NSSI at follow-up in
multivariate analysis. NSSI predicted
future suicide attempt over and above
history of suicide attempt, along with
offspring aggression
(Brentetal., As above 701 offspring of  Mean age Mean of 5.6  As above Offspring suicide  Offspring mood disorder, offspring
2014) 334 parents 17.7 years years attempt history of suicide attempt and parental

suicide attempt were independently
associated with suicide attempt in
offspring of parents with mood
disorders

NSSI - Non-Suicidal Self-Injury
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Study Study name/ Sample size Age range of  Follow-up Parental psychiatric  Outcome Risk for offspring
description offspring time period  disorder
Community
(Garber et al., Prospective 240 offspring  Mean age 12 1 year Parents diagnosed Offspring Maternal depression history predicted
1998) community study of years with DSM-111-R suicidal offspring suicide symptoms at follow-up,
offspring of mothers history of mood symptoms on  even after controlling for offspring suicide
with and without a disorder ascale of 0-10  symptoms at baseline
history of mood
disorder
(Lewinsohn etal., Oregon Adolescent 1,709 Mean age 17 Uptoage 24 Parents assessed at Offspring Paternal MDD was associated with
2005) Depression Project offspring years years follow-up interview suicide offspring lifetime suicide attempt assessed
(OADP) - for lifetime diagnoses  attempt in adolescence. The association remained
representative sample of MDD before after controlling for comorbidity in parent
of high school baseline interview and psychopathology in offspring.
students Maternal MDD was associated with
offspring lifetime suicide attempt in
adolescence only when offspring was
living with mother
(Klimes-Dougan,  Prospective 192 offspring  Younger 11 years Parents diagnosed Offspring Offspring of depressed/bipolar mothers
Lee, Ronsaville, community study of ~ of 98 parents  siblings: age 3 with MDD or bipolar  suicide-related  were more likely to report suicide-related
& Martinez, offspring of mothers years; older disorder behaviour behaviour than offspring of well mothers,
2008) with MDD, bipolar siblings: (ideation, but developmental trajectories differed for
and no psychiatric approximately plans or offspring of depressed and bipolar mothers
diagnosis 3 years older attempts) and  in that offspring of depressed mothers
suicide showed more persistence of suicide-related

plan/attempt

behaviour than offspring of bipolar
mothers

DSM-I1I-R - Diagnostic and Statistical Manual of Mental Disorders, Third Edition Revised; MDD — Major Depressive Disorder
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Study Study name/ Sample size Age range Follow-up Parental psychiatric Outcome Risk for offspring
description of offspring  time period  disorder
(Kerr, Owen, & Oregon Youth Study 206 boys 9 years 20 years Mean parental Offspring suicidal  Parental depression symptoms were
Capaldi, 2008) — sample of boys depression symptoms ideation associated with increased probability
recruited on the basis score over 3 of suicidal ideation occurrence and
of community risk for assessments (child age recurrence; child depression
delinquency 9, 10 & 11) measured symptoms did not fully account for
using CES-D in mother this effect
and father
(Wilcox et al., College students from 1,253 college 18+ years 4 years Maternal and paternal Annual Presence of maternal depression was
2010) a large mid-Atlantic students history of depression assessment of found to be higher in one-time

University

assessed with college
student using a family

tree questionnaire

suicidal ideation
and suicidal plans
or attempts
assessed at year 4

ideators, persistent ideators and plan/
attempters as compared to non-
ideators; paternal depression was
associated with persistent ideation

CES-D - Centre for Epidemiologic Studies Depression Scale
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The effects of parental hospitalisation for psychiatric disorder on offspring suicide risk are well-
established from studies utilising Scandinavian population registers (Mittendorfer-Rutz et al.,
2012, 2008; Niederkrotenthaler et al., 2012; Qin, Agerbo, & Mortensen, 2002, 2003; Stenager
& Qin, 2008; von Borczyskowski et al., 2010, 2011; Webb et al., 2007; Wilcox et al., 2012).
The impact of maternal hospitalisation for an affective disorder on offspring suicide attempt has
been examined using a nested case-control design through linkage of Swedish registers
(Mittendorfer-Rutz et al., 2012, 2008). Maternal hospitalisation for an affective disorder was
associated with a nearly 2-fold increased risk of suicide attempt in offspring after adjusting for
maternal suicidal behaviour (Mittendorfer-Rutz et al., 2008). These findings were later extended
by showing that adolescence was the most critical period for the impact of exposure to parental
hospitalisation for a psychiatric disorder (Mittendorfer-Rutz et al., 2012). As noted previously,
other studies using Scandinavian population registers have supported the finding that parental
hospitalisation for psychiatric disorder and parental suicidal behaviour exert independent effects
on offspring suicide attempt (Niederkrotenthaler et al., 2012) and suicide (Niederkrotenthaler et
al., 2012; Qin et al., 2002, 2003; von Borczyskowski et al., 2010).

However, parental suicide attempt may be an important factor in explaining increased suicide
risk among offspring of parents with depression. Evidence for this comes from a series of high-
risk studies of offspring of parents with a DSM-IV mood disorder recruited from clinics across
Pittsburgh and New York (Brent et al., 2002, 2003, 2004, 2014; Burke et al., 2010; Cox et al.,
2012; Mann et al., 2005; Melhem et al., 2007). The majority of these studies have been cross-
sectional, however the most recent (Brent et al., 2014) examined risk for offspring suicide
attempt across a period of nearly 6 years. This study found that, among offspring of parents
(mostly mothers) with a mood disorder, parental suicide attempt was associated with nearly 5-
fold increased odds of offspring suicide attempt after accounting for offspring history of mood
disorder and history of suicide attempt. This finding also indicates that the familial transmission

of suicide attempt is separate to the familial transmission of mood disorder (Brent et al., 2014).

Previous studies utilising high-risk samples and investigating risk to offspring from parental
hospitalisation for a psychiatric disorder have advanced the understanding of the familial
transmission of both mood disorders and suicidal behaviour. However, results from these
studies may not be generalisable to the wider population (Mittendorfer-Rutz et al., 2012).
Mothers hospitalised for psychiatric disorder represent the severe end of the spectrum of
psychopathology, and so it is unclear whether findings are being driven by the severity of
disorder in mothers that have been hospitalised or family disruption associated with the
separation due to hospitalisation. Additionally, in the high-risk studies, parents were recruited
from inpatient units, meaning that results may be relevant only for those with a clinically severe

mood disorder and who seek, and have access to, health care. Therefore it is important to
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additionally examine the impact of maternal depression on offspring suicide risk using

community samples.

Evidence from existing longitudinal population studies suggests that maternal depressive
disorder is associated with an increased risk of suicidal ideation in offspring (Garber et al.,
1998; Kerr et al., 2008; Klimes-Dougan et al., 1999, 2008; Wilcox et al., 2010) compared to the
general population. Using a sample of 240 young adolescents and their mothers (the majority of
whom had a history of a mood disorder), Garber and colleagues found evidence for an
association between maternal history of mood disorder and later offspring suicidal symptoms. A
more recent study that assessed suicidal ideation repeatedly over a four year period in a sample
of college students also found evidence that maternal history of depressive disorder, assessed
retrospectively with the student, was associated with persistent suicidal ideation in offspring
(Wilcox et al., 2010). There was also evidence that maternal history of depression was
associated with offspring making a suicide plan or attempt during college (Wilcox et al., 2010).
The few studies using longitudinal, community samples to specifically examine the association
between maternal depressive disorder and offspring suicide attempt in adolescence, have shown
mixed findings (Klimes-Dougan et al., 1999, 2008; Lewinsohn et al., 2005; Rohde, Lewinsohn,
Klein, & Seeley, 2005). Two previous studies utilised the OADP; a longitudinal, representative
sample of young adults and their parents (Lewinsohn et al., 2005; Rohde et al., 2005).
Lewinsohn and colleagues (2005) found that maternal history of lifetime MDD was associated
with offspring suicide attempt but only when the offspring lived with their mother, whereas
Rohde and colleagues (2005) found that, in a subsample of offspring with MDD, maternal
MDD was not associated with offspring suicide attempt, but was associated with offspring
suicidal ideation. However, the lack of association with offspring suicide attempt could be a
result of low power when examining a rare outcome in a small sample. Finally, a recent, large,
cross-sectional study utilised data collected during interview across 21 nationally representative
samples around the world to examine the association between specific parental disorders and
offspring suicide-related behaviour (Gureje et al., 2011). This study assessed parental
psychiatric disorders retrospectively with adult offspring and found that parental depression was
associated with offspring suicidal ideation, but not suicide attempt, after adjusting for other co-
morbid disorders and suicide in the parent; whereas, parental antisocial and anxiety disorders
predicted both offspring suicidal ideation and suicide attempt among ideators (Gureje et al.,
2011).

Although these studies add to the literature by utilising representative population samples that
minimise selection bias, with a longitudinal design to establish temporal precedence, there are
also a number of limitations to consider. First, few studies prospectively assessed maternal
depression directly with the mother. Maternal history of depressive disorder has often been

assessed, at least in part, retrospectively with the offspring (Gureje et al., 2011; Lewinsohn et
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al., 2005; Rohde et al., 2005; Wilcox et al., 2010). This could result not only in recall bias and
shared-rater bias but also inaccurate assessment as it is likely that many offspring will not be
aware of depression in a parent (Eyre et al., 2014), or awareness may be associated with
offspring depression. Second, despite the longitudinal nature of studies, the possibility of
reverse causation has rarely been considered. Few studies examined findings after excluding
offspring with earlier suicide-related behaviour, or adjusting for earlier suicide-related
behaviour in analyses (Garber et al., 1998). Third, the small sample sizes used often limit
power, especially to examine risk for rarer outcomes such as offspring suicide attempt. Fourth,
studies focused more often on suicide-related behaviour in young adults (Gureje et al., 2011;
Lewinsohn et al., 2005; Rohde et al., 2005; Wilcox et al., 2010) therefore it is not clear if results
generalise to adolescents and finally, maternal suicide attempt was rarely assessed meaning the
impact of maternal suicide attempt on the association between maternal depression and

offspring suicide-related behaviour in the general population is still unclear.

Additionally, given that the majority of previous literature utilising community samples have
examined links between a lifetime diagnosis of maternal depression and offspring suicide-
related behaviour (Garber et al., 1998; Gureje et al., 2011; Klimes-Dougan et al., 1999, 2008;
Lewinsohn et al., 2005; Rohde et al., 2005; Wilcox et al., 2010), heterogeneity in the course,
timing and severity of depression that might influence risk for offspring suicide-related
behaviour is typically not taken into account (Nandi, Beard, & Galea, 2009). Given that
depression can be episodic or persistent, focusing on a single time point could give a misleading
impression of the level and duration of maternal depression symptoms that offspring are
exposed to. Longitudinal studies with repeated assessments of maternal depression symptoms
will enable some aspects of this heterogeneity to be captured by identifying patterns of maternal
depression over time. This allows severity as well as stability or change in maternal depression
symptoms over time to be considered. Several studies have demonstrated the added value of
using longitudinal trajectories of maternal depression symptoms to predict offspring
psychopathology compared to an assessment at a single point in time or predefined measures of
severity and chronicity (Cents et al., 2013; Nandi et al., 2009) but these have thus far not
considered offspring risk of suicidal ideation or attempt. Furthermore, although risk to offspring
due to chronic and severe maternal depression symptoms is well-established (Stein et al., 2014),
less is known about the impact of sub-threshold levels of maternal depression, especially on risk
for offspring suicide-related behaviour. This is important to consider given that a greater
number of offspring will be exposed to lower levels of maternal depression symptoms and these
offspring may be less likely to be known to services as mothers may have never been diagnosed

with clinical depression.
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1.2.3: Summary

Recently, some important studies have begun to examine the impact of both maternal suicide
attempt and maternal depression on later offspring suicide risk in community samples.
However, more research is needed to examine the impact of variation in the course of maternal
depression in the general population on risk for offspring suicide-related behaviour in
adolescence. Identifying which offspring are most at risk is essential to inform targeted
prevention programs. After identifying offspring at risk, an important next step is establishing
potentially modifiable mechanisms to explain the intergenerational transmission of risk.
Currently, the pathways involved in the transmission of risk for suicide-related behaviour from
depressed mothers to offspring are poorly understood. In order for targeted prevention for
suicide-related behaviour to be effective, a good understanding of the mechanisms underlying
the intergenerational transmission of risk is needed; therefore establishing why offspring of
depressed mothers are at increased suicide risk compared to offspring of non-depressed mothers

is a crucial question.

1.3: Possible explanations for the association between maternal depression and offspring

suicide-related behaviour

Despite increasing interest in this area, the reasons for an association between maternal
depression and offspring suicide-related behaviour remain unclear. The association could be
confounded by socio-demographic risk factors, such as parental socio-economic status,
education level or marital status, that are known associates of maternal depression (Skipstein,
Janson, Stoolmiller, & Mathiesen, 2010) and are also related to offspring suicide risk (Johnson
et al., 2002; Page et al., 2014). Alternatively shared genetic risk may confound the association
with gene-variants associated with maternal depression being transmitted and also increasing
risk of offspring suicide-related behaviour either directly or via the impact on offspring
psychiatric disorder (Kendler, 2010). It is also possible that the association is causal, with
maternal depression leading to offspring suicide-related behaviour via offspring depression or
other mechanisms. Identifying potentially modifiable mechanisms of risk is an essential first
step to establishing whether targeting specific risk factors in offspring of mothers with
depression is likely to lead to a reduction in suicide-related behaviour. Potential explanations

are discussed in more detail below.

1.3.1: Possible non-causal explanations

In addition to simultaneously testing competing mechanisms, it is also important to examine
alternative explanations for associations observed by adjusting for potential confounders,
minimising bias and considering the possibility of reverse causation to identify potential

modifiable intervention targets.
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Given that much of the evidence to date has come from Scandinavian population registers
(Mittendorfer-Rutz et al., 2012, 2008; Niederkrotenthaler et al., 2012; Qin et al., 2002, 2003;
Stenager & Qin, 2008; von Borczyskowski et al., 2010, 2011; Webb et al., 2007), the possibility
of selection bias needs to be considered. As discussed earlier, using population registers will
exclude the large proportion of individuals that do not seek treatment for suicide-related
behaviour and psychiatric disorder. This referral bias can be avoided by examining risk for
suicide-related behaviour in community samples. However, in the existing community studies,
other types of bias may be present. Shared-rater bias may be present when maternal depression
and offspring suicide-related behaviour are assessed using the same rater i.e. with the offspring
(Gureje et al., 2011; Lewinsohn et al., 2005; Rohde et al., 2005; Wilcox et al., 2010). To reduce
biases associated with shared-rater effects, a cross-rater approach needs to be used, i.e. mothers
report on their own depression symptoms and offspring report on their own suicide-related
behaviour. Additionally, few studies have assessed maternal depression prospectively.
Retrospective assessment is subject to recall bias, especially when examining a life-time history
of maternal depressive disorder. Finally, bias can also arise through selective attrition in
longitudinal studies when the impact of missing data is not considered (Garber et al., 1998;
Wilcox et al., 2010).

It is also possible that reverse causation may account for associations observed, at least in part,
with earlier offspring suicide-related behaviour impacting on the course of maternal depression.
Longitudinal studies examining risk to offspring across long time periods enable the temporal
ordering of effects to be examined; however, few studies have excluded those offspring with
previous suicide-related behaviour from analyses. Finally, the association between maternal
depression and offspring suicide-related behaviour could be confounded by certain socio-
demographic risk factors. Lower socio-economic status, maternal lack of education and being
single are all known associates of maternal depression symptoms (Campbell, Matestic, von
Stauffenberg, Mohan, & Kirchner, 2007; Cents et al., 2013; Nandi et al., 2009; Skipstein et al.,
2010) and there is some evidence that these factors are also related to offspring suicide risk
(Chen et al., 2013; Evans, Hawton, & Rodham, 2004; Johnson et al., 2002; Page et al., 2014).
Additionally, the association could be explained by familial background risk. A family history
of depression and past episodes of depression or other psychiatric disorders in the mother are
likely to impact on both recurrent depression in the mother and increased suicide risk in the
offspring (Burcusa & lacono, 2007; Cents et al., 2013; Gureje et al., 2011; Mars et al., 2012;
Mittendorfer-Rutz et al., 2008; Qin et al., 2002; Santana et al., 2015; Stenager & Qin, 2008; von
Borczyskowski et al., 2010). These potential confounding factors are important to consider in
analyses. If the association between maternal depression and offspring suicide-related behaviour

is explained by these measures of background risk, interventions aimed at treating the mother’s

25



depression are unlikely to reduce adolescent suicide risk. The possibility of genetic confounding

is discussed in more detail later.

Studies of adult twins have shown evidence for a genetic influence on suicide-related behaviour
with heritability estimates of 30% to 50% for ideation (Fu et al., 2002; Linker, Gillespie, Maes,
Eaves, & Silberg, 2012; Statham et al., 1998; Voracek & Loibl, 2007) and 30% to 60% for
attempts (Fu et al., 2002; Statham et al., 1998; Voracek & Loibl, 2007). However, it is likely that
the heritability of adolescent suicidal ideation is much lower than this with the few studies of
adolescent twins finding either no genetic contribution to suicidal ideation (Linker et al., 2012),
or a slightly higher concordance among monozygotic than dizygotic twins showing evidence of
some genetic component to suicidal ideation (Cho, Guo, Iritani, & Hallfors, 2006) and suicide
attempt (Cho et al., 2006; Glowinski et al., 2001). The increase in heritability with age is also
seen for other psychiatric disorders, such as depression (Rice, Harold, & Thapar, 2002) as the role
of the family and shared environment decreases rapidly in the transition from adolescence to
adulthood.

Despite evidence from twin samples for a genetic influence on suicide-related behaviour in adults,
there has been limited success identifying specific genes that contribute to vulnerability. Although
the serotonergic system has been implicated, Genome-Wide Association Studies (GWAS) on
suicidal ideation and suicide attempt have generally failed to identify specific genetic variants
(Mullins et al., 2014; Sokolowski, Wasserman, & Wasserman, 2014; Turecki, 2001; Zalsman,
2012). More recently however, Mullins and colleagues (2014) utilised a different approach to
examine common genetic variants for psychiatric disorders and suicidal phenotypes across four
cohorts of adult patients with mood disorders (Mullins et al., 2014). A genetic risk profile score
analysis was used to address problems of low power in previous GWAS that may have resulted
in the limited success in identifying specific genetic variants for a complex phenotype such as
suicide-related behaviour (Mullins et al., 2014). Genetic risk profile score analysis is a data
reduction technique by which the multivariable information from even moderately associated
alleles on a GWAS chip are collapsed into a single risk score. It was found that a genetic risk
profile score for MDD was associated with treatment resistant suicidal ideation and with suicide
attempt but only when all datasets were combined. The genetic risk profile score for suicide
attempt was not associated with suicidal ideation; however these analyses were likely to have
been underpowered (Mullins et al., 2014). Even so, these findings provide preliminary evidence
that the genetic aetiology of suicidal ideation and suicide attempt is distinct with pleitropy
between liability to suicidal ideation and depression, at least in adults with a mood disorder
(Mullins et al., 2014). To date, no studies have examined common genetic variants for psychiatric

disorders and suicidal phenotypes in adolescents using a genetic risk profile score approach.
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Evidence that the association between parental hospitalisation for psychiatric disorder and
offspring suicidal behaviour is, in part, explained by genetic confounding, comes from adoption
studies using Scandinavian registry data (von Borczyskowski et al., 2011; Wender et al., 1986;
Wilcox et al., 2012). Two of these studies found little evidence for an environmental influence on
suicide (von Borczyskowski et al., 2011; Wender et al., 1986); however, the most recent of these
adoption studies provided evidence for the importance of both genetic and environmental risk in
a retrospective cohort study using Swedish registry data (Wilcox et al., 2012). An interaction was
found between suicidal behaviour in the biological parent and hospitalisation for psychiatric
disorder in the adoptive mother while the adoptee was younger than 18 years, on offspring risk
for suicide attempt. When examining these risks separately, neither were associated with offspring
suicide attempt suggesting that risk is likely to be greatest when both genetic risk and
environmental risk are present (Wilcox et al., 2012). However, across these adoption studies,
offspring of adoptive parents that were not hospitalised for a psychiatric disorder (controls) may
still have been exposed to a psychiatric disorder that did not result in hospitalisation which could
have resulted in an underestimation of true environmental effects (Wender et al., 1986).
Therefore, the findings may not generalise to offspring of parents with less severe psychiatric
disorders, or less severe outcomes in offspring such as suicidal ideation. There are also a number
of limitations to adoption designs that are important to consider — there may be selection bias due
to adoptive parents being screened prior to adoption resulting in a more advantaged subgroup
compared to the general population. Additionally, in these studies, the age of the child at adoption
and their situation before adoption were unknown meaning that the early postnatal environment

could have confounded effects (von Borczyskowski et al., 2011; Wilcox et al., 2012).

In summary, there are convergent findings from a number of different study designs showing a
genetic contribution to suicide risk in adults with evidence for polygenic inheritance (Mullins et
al., 2014; Turecki, 2001). It is likely that suicidal ideation co-segregates with psychiatric disorder
whereas vulnerability to act on suicidal thoughts may have a partially distinct genetic aetiology
(Mann, Waternaux, Haas, & Malone, 1999). One possible genetically influenced mechanism
involves reduced serotonergic activity which may be associated with impulsive-aggressive traits.
These traits, in turn, might increase risk of acting on suicidal thoughts (Turecki, 2001). Currently,
evidence from adolescents is sparser but also indicates the importance of both genetic and
environmental factors in explaining the association between parental psychiatric disorder and
offspring suicide risk. Less is known about the environmental impact of parental depression on
offspring suicidal ideation in the general population. Given the strong overlap between depression
and suicide-related behaviour that is likely due to both genetic and environmental effects common
to both, a key explanation for the association between maternal depression and adolescent suicide-
related behaviour is that offspring suicide-related behaviour follows on from the intergenerational

transmission of depression. Evidence relating to this mechanism will be discussed next.
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1.3.2: Possible causal explanations

As discussed, there is increasing evidence from large, longitudinal studies showing an
association between maternal depression and offspring suicide-related behaviour across a range
of different study designs including representative population samples and Scandinavian
registry data, and there is some evidence that the association is, in part, environmentally
mediated. If the association is casual, there are a number of potential mediators that might
contribute to explaining the association. The impact of maternal suicidal behaviour was
discussed earlier (section 1.2.1); briefly, mothers with depression are at high risk for making a
suicide attempt (Brent et al., 2002) and there is strong evidence from community studies
(Geulayov et al., 2014), high-risk samples (Brent et al., 2014) and Scandinavian registry data
(Mittendorfer-Rutz et al., 2008) for the association between maternal suicide attempt with
offspring suicidal ideation and behaviour. There is also evidence that the familial transmission
of suicidal behaviour is, at least in part, distinct from the transmission of psychiatric disorder.
Apart from the familial transmission of suicidal behaviour, maternal depression may also be
linked to adolescent suicidal ideation through a number of other mechanisms. First, evidence
relating to offspring psychopathology will be considered, followed by a discussion of literature

relating to the family environment and peer victimisation as possible mechanisms.

There is long-standing evidence for the importance of psychiatric disorder in suicide risk with a
disorder being present in 90% of adolescent suicide victims (Brent et al., 1988, 1993;
McLoughlin et al., 2015; Shaffer et al., 1996) and over 80% of community cases of suicide
attempt (Gould et al., 1998; Nock et al., 2013; Reinherz et al., 1995). The strongest evidence
from population samples of adolescents is for the association between depression and suicide-
related behaviour (Brent, 1995; Evans et al., 2004; Gould et al., 1998; Nock et al., 2013;
Reinherz et al., 1995; Roberts & Chen, 1995) with depressive disorder posing approximately a
4-fold increased risk of later suicidal ideation and suicide attempt after adjusting for the
presence of other disorders (Nock et al., 2013). Additionally, there is strong evidence for the
familial transmission of depression with offspring of parents with a depressive disorder showing
2 to 4 fold greater risk of depression compared to offspring of non-depressed parents (Beardslee
et al., 1988; Goodman et al., 2011; Halligan, Murray, Martins, & Cooper, 2007; Kendler, Davis,
& Kessler, 1997; Lieb, Isensee, Hofler, Pfister, & Wittchen, 2002; Low et al., 2012;
Merikangas, Risch, & Weissman, 1994; Pawlby, Hay, Sharp, Waters, & O’Keane, 2009;
Weissman et al., 2006). There is also evidence that the transmission of depression is due in part
to environmental processes independent of inherited effects (Lewis, Rice, Harold, Collishaw, &
Thapar, 2011; Silberg, Maes, & Eaves, 2010; Tully, lacono, & McGue, 2008). Therefore,
offspring depression is one of the most commonly assessed mechanisms for the association
between maternal depression and offspring suicide-related behaviour. However, longitudinal
studies examining the influence of maternal depression on offspring suicidal ideation have
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found that adjustment for offspring depression symptoms does not fully account for risk effects
(Kerr et al., 2008; Wilcox et al., 2010). Additionally, although suicidal ideation is a symptom in
the diagnostic criteria for depressive disorder, studies have found that only half of depressed
adolescents report suicidal ideation, and that suicidal ideation can occur in the absence of
depression (King et al., 2001; Lewinsohn et al., 1996). Therefore, a diagnosis of depression is
not sufficient as a causal explanation for suicidal ideation. Furthermore, there is some evidence
that adolescents with depression and with suicide-related behaviour show different responses to
treatment, with results from a meta-analysis showing that the average effect size for a change in
suicide-related behaviour was only half the average effect size for a change in depression
symptoms following psychotherapy (Weisz, McCarty, & Valeri, 2006). This highlights the
importance of identifying risk factors for suicide-related behaviour other than a depression

diagnosis.

Offspring of mothers with depression are at increased risk for a range of mental health problems
in addition to depression (including anxiety, disruptive behaviour disorders, Attention Deficit
Hyperactivity Disorder (ADHD) and alcohol abuse) (Goodman et al., 2011; Low et al., 2012),
and there is some evidence that each of these disorders is associated with both suicidal ideation
and suicide attempt in adolescence (Boden, Fergusson, & Horwood, 2007; Evans et al., 2004;
Gould et al., 1998; Nock et al., 2013; Verona & Javdani, 2011). Studies have consistently
shown that depressive disorder is associated with suicide-related behaviour when taking account
of other psychopathology (Gould et al., 1998; Nock et al., 2013), however findings as to
whether the effects of other disorders are independent of depression and each other have been
inconsistent. A recent national survey of US adolescents (Nock et al., 2013) found no
independent effect of Generalised Anxiety Disorder (GAD) assessed retrospectively on suicide-
related behaviour in adolescents. However, a prospective, longitudinal sample of adolescents
(Boden et al., 2007), found that GAD was associated with later suicide-related behaviour after
adjusting for the presence of other psychopathology. Findings for substance abuse have also
been inconsistent with some studies showing an association with suicidal ideation (Nock et al.,
2013) and others only with suicide attempt (Gould et al., 1998; Verona & Javdani, 2011).
ADHD has generally been combined with disruptive behaviour disorders (Gould et al., 1998;
Verona & Javdani, 2011) meaning it is difficult to draw conclusions about the independent
effects; however, the national survey of US adolescents (Nock et al., 2013) examined the
disorders separately and found an independent effect of Oppositional Defiant Disorder (ODD)
on later suicidal ideation but that ADHD was only associated with the transition from ideation
to attempt (Nock et al., 2013). Previous studies, however, have not fully taken account of the
co-occurrence of offspring psychopathology by examining the effects of each disorder whilst
adjusting for covariance between them. Given evidence that disorders tend to co-occur in

adolescents (Caron & Rutter, 1991) and that high levels of comorbidity are associated with
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suicide (Cavanagh, Carson, Sharpe, & Lawrie, 2003), taking account of this co-occurrence is

important to examine the independent effects of specific aspects of offspring psychopathology.

A case-control autopsy study of adolescent suicide victims and demographically matched living
controls was one of the first studies to show that a family history of depression increased risk
for suicide after taking account of depression, conduct disorder and substance abuse in the
suicide victim (Brent et al., 1994). A more recent longitudinal case-control study using Swedish
inpatient care registers found that the association between maternal affective disorder and
offspring suicide attempt was attenuated, although still present, when adjusted for whether
offspring had been hospitalised due to a psychiatric disorder (Mittendorfer-Rutz et al., 2008). A
cross-sectional study found a similar pattern of results when examining suicidal ideation and
suicide attempt in adult offspring of parents with depression with adjustment for the presence of
lifetime offspring psychiatric disorder (Gureje et al., 2011). However, more research is needed
to examine the relative or differential importance of specific types of offspring psychopathology
in explaining the association between maternal depression and subsequent offspring suicidal
ideation and suicide attempt in adolescence. This is important given that offspring of mothers
with depression show a broad range of psychopathology. Additionally, it is an essential first
step to establishing whether treating specific symptoms in offspring of depressed mothers is

likely to lead to a reduction in suicide-related behaviour.

Evidence discussed so far has highlighted the importance of considering both maternal suicidal
behaviour and offspring psychiatric disorder as potential explanations of the association
between maternal depression and offspring suicide-related behaviour (Brent et al., 2014; Gureje
et al., 2011; Mittendorfer-Rutz et al., 2012, 2008). However, evidence suggests that the
association is not entirely explained by these mechanisms (Gurgje et al., 2011; Mittendorfer-
Rutz et al., 2012, 2008), suggesting that additional mediators are important to consider.
However, research investigating other mediating pathways that might explain suicide-related

behaviour in offspring of depressed mothers is lacking.

Research on risk factors for adolescent suicidal ideation suggests additional possible risk
pathways. A number of studies have highlighted the importance of the quality of the parent-
child relationship in explaining risk for adolescent suicidal ideation (Boeninger, 2013;
Fergusson & Lynskey, 1995a; King & Merchant, 2008), especially lack of support or
availability of family members (Bridge et al., 2006; Connor & Rueter, 2006; Thompson, Mazza,
Herting, Randell, & Eggert, 2005). The majority of these studies have shown that difficulties in
the parent-child relationship predict adolescent suicidal ideation independently of the
adolescent’s own psychopathology (Boeninger, 2013; Connor & Rueter, 2006; Thompson et al.,
2005). In a rural sample of adolescents, Connor & Rueter (2006) found a direct effect of

observed maternal warmth, support and communication on subsequent offspring suicidal
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ideation not mediated by offspring emotional distress. Using the same rural sample of
adolescents, Boeninger and colleagues (2013) extended these findings by demonstrating that
nurturant-involved parenting decreased risk of suicidal ideation over time after taking account
of adolescents’ prior suicide-related behaviour and internalising symptoms. Additionally, in a
cross-sectional sample of potential high school drop-outs, Thompson and colleagues (2005)
found a direct effect of lack of family support on suicide-related behaviour and an indirect effect
through depression, anxiety and hopelessness. Furthermore, two cohort studies of depressed
adolescents found that adolescent-rated poor family functioning was associated with later
suicide attempt (Asarnow et al., 2011; Wilkinson, Kelvin, Roberts, Dubicka, & Goodyer, 2011).
Previous literature has also shown that maternal depression can lead to disruptions in the parent-
child relationship (Keenan-Miller, Hammen, & Brennan, 2010; Lovejoy, Graczyk, O’Hare, &
Neuman, 2000), and that these disruptions may be one pathway through which maternal
depression increases risk for offspring psychiatric disorder (Goodman & Gotlib, 1999).
However, only one study has tested whether the association between maternal depression and
offspring suicidal ideation is explained, at least in part, by aspects of the family environment.
Using a sample of 240 young adolescents and their mothers (the majority of whom had a history
of a mood disorder), it was found that mother and child perceptions of the family environment
at baseline fully mediated the association between maternal history of mood disorder and
offspring suicidal symptoms one year later when also adjusting for offspring suicidal symptoms
at baseline (Garber et al., 1998). In contrast to previous studies, neither maternal history of
suicide attempt nor offspring depression symptoms at baseline were associated with offspring
suicidal symptoms at follow-up; therefore these measures were not included in the analyses.
Additionally, in this study maternal history of depression and suicide attempt were assessed
retrospectively which may have resulted in recall bias and follow-up was only over a period of
one year meaning that long term effects of the family environment on offspring suicidal ideation

could not be evaluated.

Another well-established risk factor for adolescent suicidal ideation is peer victimisation
(Brunstein Klomek, Sourander, & Gould, 2010; McLoughlin et al., 2015; van Geel, Vedder, &
Tanilon, 2014). A number of longitudinal studies have focused on the detrimental effects of
peer victimisation on later suicide-related behaviour in childhood or adolescence and found that
peer victimisation was directly associated with suicidal ideation (Kaminski & Fang, 2009;
Turner, Finkelhor, Shattuck, & Hamby, 2012; Winsper et al., 2012), self-harm (Fisher et al.,
2012; Lereya et al., 2013) and suicide attempt (Kaminski & Fang, 2009) after accounting for
depression symptoms and other psychopathology. Additionally, prospective longitudinal studies
have recently shown that frequent peer victimisation in childhood is associated with both
suicidal ideation (Takizawa, Maughan, & Arseneault, 2014) and suicide (Geoffroy, Gunnell, &

Power, 2014) up to midlife, approximately 40 years after the assessment of bullying, showing
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the strength of this relationship. However, a recent review highlighted that more longitudinal
studies are needed to examine mechanisms of the association between peer victimisation and
suicide-related behaviour (Hong, Kral, & Sterzing, 2014). Additionally, the association
between maternal depression and peer victimisation is less clear. Some studies have shown that
maternal depression is associated with maladaptive interpersonal cognitions and skills in the
child (Hammen & Brennan, 2001) and increased risk of peer victimisation (Lereya & Wolke,
2012). It is likely that these associations are due, in part, to maladaptive interactions between
mother and child (Hammen & Brennan, 2001; Lereya & Wolke, 2012). The impact of
maladaptive parenting on later problems with peers is well-established (Elam et al., 2014;
Johnson et al., 2002; Lereya et al., 2013; Whelan, Kretschmer, & Barker, 2014) with children
learning poor social skills through negative interactions with the parent (social learning theory;
(Putallaz & Heflin, 1990)). One recent study (Tsypes & Gibb, 2015) examined peer
victimisation as a mediator of the association between maternal MDD in the child’s lifetime and
the onset of offspring suicidal ideation using a small, prospective sample of children aged 8 to
14 years. A direct effect of maternal MDD on offspring suicidal ideation and an indirect effect
via both relational and overt victimisation were found among girls but not boys. Findings were
the same when excluding those children with a lifetime history of MDD, however, the impact of

maternal suicide attempt or the family environment were not considered.

In summary, there is evidence from a number of recent, longitudinal studies that both peer
victimisation and problems in the parent-child relationship are associated with later adolescent
suicidal ideation, and it is likely that these associations are not fully accounted for by
psychopathology in the adolescent. Given that there are a number of potential pathways
involved in the aetiology of adolescent suicidal ideation, testing competing mechanisms within
the same model is critical. No studies have examined how both peer victimisation and the
parent-child relationship simultaneously contribute to explaining the association between
maternal depression and adolescent suicidal ideation. Additionally, it is not known whether
these mechanisms will be important in explaining risk from both clinical and sub-threshold

levels of maternal depression.

1.3.3: Summary

The association between maternal depression and offspring suicide-related behaviour is likely to
be, in part, environmentally mediated. Evidence suggests that suicidal behaviour in the mother
and psychopathology in the offspring are important mechanisms to consider, however, studies
have shown that these factors do not completely explain the association, indicating other
mechanisms should also be examined. The quality of the parent-child relationship is likely to
play a role, with studies showing that maternal depression can impact on family relationships,

and that a negative parent-child relationship is associated with adolescent suicidal ideation,
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independently from the adolescent’s own psychopathology. There is also strong evidence for an
association between peer victimisation and later negative outcomes into adulthood including
suicidal ideation; however it is currently less clear whether the effects of maternal depression
spread outside of the family and impact on peer relationships. Peer victimisation and the parent-
child relationship are important mechanisms to consider given that they are potentially
modifiable and amenable to intervention (Brent et al., 2013; Hawton et al., 2012; Smith,
Ananiadou, & Cowie, 2003). It is important to simultaneously test for competing mechanisms,
adjust for potential confounders and consider the possibility of reverse causation to enable
potential modifiable mechanisms to be identified. This has rarely been done in studies
examining the association between maternal depression and offspring suicide-related behaviour

in population samples.

1.4: Chapter summary

Suicidal ideation is common in adolescence and can have severe and long-lasting consequences
into adulthood. Additionally, a prior suicide attempt is one of the most salient risk factors for
later suicide. Therefore the early detection and prevention of suicide-related behaviour is a
public health priority. Maternal depression is common, especially in women of child-bearing
age, and it is well-established that offspring of mothers with depression are at increased risk for
suicide-related behaviour. Therefore these offspring are a priority for preventive interventions.

However, potential mechanisms explaining risk still remain unclear.

Existing studies have recently advanced the literature by showing a robust association between
maternal depression and later suicidal ideation and attempt and by demonstrating that this
association is likely to be, at least in part, environmentally mediated. Studies have also provided
evidence that maternal suicidal behaviour and offspring psychopathology are important and
distinct mechanisms, but together do not completely explain the association between maternal
depression and offspring suicide-related behaviour. Finally, family relationships and peer
victimisation have been identified as important risk factors for adolescent suicidal ideation
across a number of prospective, longitudinal studies. However, it is unclear whether these
factors explain the association between maternal depression and offspring suicidal ideation.
There are also some existing limitations that still need to be addressed. These limitations are

summarised below along with recommendations for how they can be overcome.

First, although there is evidence that more chronic and severe symptoms of maternal depression
have a greater impact on offspring development (Stein et al., 2014) highlighting the importance
of testing mechanisms for this group, it is not known whether risk mechanisms underlying links
with offspring suicide-related behaviour vary by maternal depression severity. There is
considerable heterogeneity in the severity and course of adult depression, and this has not been
considered previously either in studies examining the association with offspring suicide-related
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behaviour or in research investigating potential mechanisms. It is important to establish whether
risk for adolescent suicide-related behaviour is confined to families where the parent is affected
by severe clinical depression, or extends to adolescents of mothers who suffer from milder but
sustained sub-threshold levels of depression. Sub-threshold levels of depression symptoms are
more common than clinical depression in the general population, and these mothers are less
likely to be in contact with services, highlighting the importance of recognising whether the
offspring of mothers with sub-threshold symptoms are also at increased suicide risk. Previous
studies of risk mechanisms have focused on mothers with a lifetime diagnosis of depression
(Garber et al., 1998; Gureje et al., 2011). Therefore, more research is needed to establish if
mechanisms underlying the link between maternal depression and offspring suicide-related
behaviour in unselected population cohorts vary according to maternal depression symptom
severity. To address this gap in the literature prospective, longitudinal designs are needed with
repeated assessments of maternal depression symptoms. This will allow the heterogeneity in the
course of maternal depression to be examined and by using group-based trajectory modelling,
groups of mothers with differing levels of depression symptoms over time can be identified.
This will allow examination of the risk effect of sub-threshold maternal depression and whether

potential mechanisms vary by maternal depression course and severity.

Second, many important findings to date have come from studies utilising Scandinavian
population registers. Although these studies have many advantages, it is important to examine
whether results generalise to the wider population. Community samples are also important so as
not to exclude adolescents with suicide-related behaviour that do not present to specialist
services. Therefore, large, population-based samples are needed that examine risk for both

adolescent suicidal ideation and suicide attempt.

Third, testing alternative explanations for associations observed is essential but not always
done. Although residual confounding can never be eliminated in observational studies, adjusting
for potential measured confounders is important to examine whether the association between
maternal depression and offspring suicide-related behaviour is better explained by shared
adversity between mother and child such as low socio-economic status or background familial
risk. Additionally, it is also important to consider whether the association is explained by earlier
suicide-related behaviour in the offspring impacting on the course of maternal depression, and
this is rarely taken into account. To address these gaps, studies are needed that collect
information on a wide variety socio-demographic and familial background risk measures before
the assessment of maternal depression and that include repeated assessments of suicide-related

behaviour in offspring.

Fourth, very few studies have examined mediators across a long developmental time span,

covering the course of childhood and adolescence; an important consideration given that early
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intervention is a recognised priority in suicide prevention (National Action Alliance for Suicide
Prevention, 2014). Given that a number of different inter-related pathways are likely involved in
the aetiology of adolescent suicidal ideation, testing competing mechanisms together is
especially important.

1.5: Aims and rationale for the present thesis

The present thesis aims to address the current gaps in the literature by investigating potential
mechanisms of the association between maternal depression symptom course over the first
eleven years of their child’s life and later adolescent suicidal ideation and suicide attempt in a
large, population-based birth cohort. The specific aims of this thesis are as follows:

The first aim is to identify trajectories of maternal depression symptoms from pregnancy to
child age 11 years and then to examine the association between maternal depression symptom
course and adolescent suicidal ideation and suicide attempt at age 16 years. Analyses will
examine whether any associations found are explained by a number of background socio-
demographic and familial confounders assessed in pregnancy and test for the possibility of
reverse causation by excluding offspring with earlier suicidal ideation from analyses. Finally,
analyses will also investigate whether associations observed are explained through maternal

suicide attempt or a diagnosis of depression in the offspring.

The second aim is to examine how much of the association between maternal depression
symptom course and adolescent suicidal ideation and suicide attempt is explained through
proximal offspring psychopathology at age 15 years including symptoms of MDD, GAD,
Disruptive Behaviour Disorder (DBD), ADHD and alcohol abuse.

The third aim is to examine the role of additional hypothesised mediators that might contribute
to explaining the association between differing levels of maternal depression across childhood
and offspring suicidal ideation in adolescence. These mediators were assessed across childhood
and adolescence and include maternal suicide attempt across the first eleven years of their
child’s life, the parent-child relationship and peer victimisation in middle childhood and
offspring psychiatric disorder in adolescence (see Figure 1.2 for the theoretical model
displaying all hypothesised pathways).
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Figure 1.2 - Theoretical model displaying all hypothesised pathways from maternal depression
to offspring suicidal ideation; red represents the exposure, green represents the mediators and

blue represents the outcome

To address these aims data were utilised from ALSPAC, a UK birth cohort followed
prospectively throughout childhood and adolescence via gquestionnaire and clinic assessments.
The ALSPAC sample has a number of strengths that allow the current aims to be addressed.
First, the longitudinal design and prospectively assessed measures allow for the temporal
precedence of measures to be examined. Data are utilised across a period of 16 years and
repeated measures of maternal depression are available across the whole of childhood. This
means that the heterogeneity in maternal depression symptom course across childhood can be
examined, and using prospectively assessed measures of depression also reduces recall bias.
Adolescent suicide-related behaviour is assessed 5 years after the assessment of the exposure,
maternal depression symptom course. Additionally, similar measures of offspring suicide-
related behaviour are available at age 11 years meaning that these offspring can be excluded
from secondary analyses to address the possibility of reverse causation. Second, given that
ALSPAC is a large, population-based sample, this means that there is enough power to examine
rarer outcomes in the general population such as the presence of a suicide attempt in both
mother and offspring and these measures will not be subject to treatment bias. Third, a large
number of socio-demographic and familial background risk variables are assessed in pregnancy
meaning that a wide range of potential confounders can be accounted for. Finally, maternal self-
reports were available for depression symptoms and offspring self-reports for suicide-related

behaviour meaning that shared-rated bias will be reduced when examining initial associations.
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Chapter 2: Methodology

This thesis analyses data from a large UK birth cohort; the ‘Avon Longitudinal Study of Parents
and Children’ (ALSPAC). This chapter describes the sample used including details about
recruitment and retention, summarises the procedure for collecting data and the ethical approval
and describes the main measures and analytical techniques used across all subsequent chapters.
Details regarding specific measures and procedures used in individual analyses will be
described in the relevant results chapter. | had no role in the recruitment of families or the
collection of data; however | derived all measures used in subsequent analyses.

2.1: Sample

The ALSPAC cohort was set up to examine genetic and environmental determinants of maternal
and child health and development (Boyd et al., 2013). The ALSPAC study area, the former
county of Avon, UK, comprises of rural areas, leafy suburbs, deprived inner city areas and
moderate sized towns with a total population of one million (Golding, Pembrey, & Jones, 2001).
The core enrolled sample consisted of 14,541 pregnant women who had an expected date of
delivery between 1%t April 1991 and 31 December 1992. There were 14,062 live births and all
resulting children from these pregnancies were considered to be eligible. The sample is broadly
representative of the UK population, however, mothers enrolled in ALSPAC were more likely
to live in owner-occupied accommodation and have a car, more likely to be married and less
likely to be non-white (Fraser et al., 2013). Additionally, children enrolled in ALSPAC had a
higher educational attainment at age 16 years compared to the national average, and were less
likely to be eligible for free school meals (Boyd et al., 2013).

2.2: Recruitment and retention

2.2.1: Recruitment

The recruitment procedure for ALSPAC was opportunistic. Contact was made with eligible
women as early in pregnancy as possible by recruitment staff visiting community locations,
promotion by routine antenatal and maternity health services and through local and national
coverage in the media (Boyd et al., 2013). Pregnant women were given an ‘expression of
interest’ card which they could return to request more information or decline participation in the
study. This card contained sufficient details to enable ALSPAC staff to determine eligibility
such as the mother’s address and expected date of delivery (Golding et al., 2001). A study
information booklet explaining reasons for carrying out the study and information on
participation and confidentiality was then sent to eligible women that had requested further
information, followed by an initial questionnaire (Golding et al., 2001). A flow chart of the

ALSPAC enrolment campaign is shown in Figure 2.1.
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Figure 2.1 - Flow chart of recruitment in the ‘Avon Longitudinal Study of Parents and Children’
(ALSPAC) sample; adapted from Boyd et al., 2013

When children were aged 7 years, a second attempt was made to recruit eligible children where
families had not responded initially however, these families were not included in any analyses

for this thesis given that data were not collected prior to child age 7 years.

2.2.2: Retention

Loss to follow-up in ALSPAC was due to either permanent attrition reducing the proportion of
the sample that were contactable for follow-up at each subsequent time point, or fluctuations in
response, with participants exhibiting different patterns of questionnaire response, decreasing
the sample that consistently responds (Boyd et al., 2013). For example, some mothers will
complete every other questionnaire, whilst others will not respond for several occasions, and
then will complete a questionnaire (Fraser et al., 2013). Eighty-two percent of mothers initially
enrolled were still engaged with the study by child age 18 years (Fraser et al., 2013). A number
of steps are taken to encourage ongoing participation in the study. Parents are sent newsletters
updating them on the studies progress and findings and the study is highlighted in the media
whenever possible. Additionally, all children are sent birthday cards and have been invited to

join a club to keep them interested in the study (Golding et al., 2001). However, the amount of
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missing data when examining specific measures throughout adolescence is much more
substantial, especially when analyses require using data across multiple time points throughout
childhood and adolescence. The amount and treatment of missing data in this thesis is described

in more detail below.

The starting sample included mothers who had information on depression symptoms from at
least five time points since birth of child to child age 11 years (N = 10,559). This was done to
ensure that some data were available for each mother across the whole time period. Those
mothers excluded from the starting sample (n = 3058) differed from those included on a number
of demographic characteristics. Mothers were younger [OR 0.89 (95% CI 0.88, 0.90)] and had
increased parity [OR 1.17 (95% CI 1.12, 1.22)]. They were also more likely to smoke in
pregnancy [OR 2.31 (95% CI 2.11, 2.54)], come from a lower social class [OR 1.95 (95% ClI
1.74, 2.18)] and be single [OR 2.62 (95% CI 2.38, 2.87)]. Given that these families had very
little data across childhood and adolescence, they were excluded from all further analyses. Of
the starting sample, 4,588 offspring had complete data on suicide-related behaviour at age 16
years (43%; 1904 males and 2684 females; mean age: 16.7 years, standard deviation: 0.2 years).
Figure 2.2 gives further detail on retention. Those missing information on the outcome differed
from the starting sample (N = 10,559) on a number of demographic characteristics. Mothers
were younger [OR 0.93 (95% CI 0.93, 0.94)] and had increased parity [OR 1.20 (95% CI 1.15,
1.25)]. They were also more likely to smoke in pregnancy [OR 1.86 (95% CI 1.69, 2.05)], come
from a lower social class [OR 1.86 (95% CI 1.72, 2.02)], be single [OR 1.61 (95% CI 1.46,
1.78)] and have a higher number of depression symptoms in pregnancy [OR 1.04 (95% CI 1.03,
1.05)]. Offspring were more likely to be male [OR 0.48 (95% CI 0.45, 0.52)].

39



Pregnant women enrolled in
ALSPAC Phase 1
N = 14,541

v

Live births
N = 14,062

A 4

Initial sample after exclusions
N =13,617

A 4

Exclusion criteria

Multiple births
Children not alive at 1 year

A 4

Imputed sample used
in main analyses

Sample used to derive latent
classes of maternal depression
symptoms
N = 10,559

A 4

Imputed sample used
in secondary analyses

Offspring received age 16
questionnaire
N = 8,475

A\ 4

\ 4

Imputed sample used
in secondary analyses

Complete data for suicide-
related behaviour at age 16
years
N = 4,588

v

Excluded because:

Mothers completed less than half of
Edinburgh Postnatal Depression Scale
assessments (n = 3,058)

Excluded (total n = 3,887) because:

Did not return questionnaire
(n =3,820)

Did not complete questions on
suicide-related behaviour (n = 67)

Figure 2.2 - Flow chart of retention in the ‘Avon Longitudinal Study of Parents and Children’

(ALSPAC) sample

The complete case sample across all measures utilised in subsequent analyses differs across
each results chapter (Chapter 3: N = 3,735; Chapter 4: N = 2,445; Chapter 5: N = 2,599).

Missing data for offspring suicide-related behaviour and psychopathology, maternal suicide

attempt, the parent-child relationship, peer victimisation and other covariates were imputed
using Multivariate Imputation by Chained Equations (MICE) (Van Buuren & Oudshoom, 2000)

which assumes data are Missing At Random (MAR) i.e. given the observed data included in the

imputation model, the missingness mechanism does not depend on the unobserved data (White,

Royston, & Wood, 2011). As the ALSPAC sample has substantial information on socio-
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demographic variables that predict missingness, missing information can be assumed to be
dependent on observed data. These variables were included in the imputation model to make the
assumption of MAR as plausible as possible. The imputation model also included other
measures that have been found to be closely associated with offspring suicide-related behaviour
and psychiatric disorder (including measures of offspring suicidal ideation, self-harm,
psychiatric disorder and symptoms at multiple time points and measures of substance abuse),
and the parent-child relationship and peer victimisation (including earlier measures of parenting
and victimisation) and all other variables included in the analyses. Using binary and
multinomial logistic and linear regression models as appropriate, 80 imputed datasets were
derived, each with 10 cycles of regression switching. Predictive mean matching was used when
continuous variables were not normally distributed. All analyses were then run on imputed
datasets by combining estimates using Rubin’s rules (White et al., 2011). It has been
recommended that the number of imputed datasets exceeds 100*the maximum Fraction of
Missing Information (FMI) value. FMI values were found to be no larger than 0.7, therefore
imputing 80 datasets is adequate (White et al., 2011). All variables with missing data used in
analyses were imputed up to the maximum sample size of 10,559 (i.e. those with data on the
latent classes of maternal depression symptoms). Missing data were imputed with a fully
conditional specification using the MICE (White et al., 2011) algorithm in STATA 13
(StataCorp, 2013).

The imputed sample of 10,559 is used for all analyses hereafter; however, sensitivity checks
were performed by repeating analyses using alternative approaches to dealing with missing data.
Main results tables within each chapter show results using four alternative approaches (1. full
imputation, N = 10,559; 2. imputation for those sent questionnaires at age 16 years, N = 8,475;
3. imputation for those with complete outcome data, N = 4,588; 4. complete case analysis, N

varies across chapters).

Table 2.1 shows demographics for those with complete data on suicide-related behaviour at age
16 years (N = 4,588) and each of the further imputed samples (N = 8,475; N = 10,559) in
comparison to the original ALSPAC cohort that met inclusion criteria for this study (singletons
and offspring alive at 1 year; N = 13,617). As shown in Table 2.1, the imputation procedure has
corrected for biases present from selective attrition with the fully imputed sample being more
representative of the original ALSPAC cohort than the sample with complete data on offspring

suicide-related behaviour.
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Table 2.1 - Demographics of the three imputed samples and the original cohort that met inclusion criteria

Imputed sample ®  Imputed sample ®  Imputed sample ¢ Initial cohort ¢
Sample demographics assessed during pregnancy? (N =4,588) (N =8,475) (N =10,559) (N<13,617)
Female offspring (%) 58.5 50.5 48.4 48.4
Smoked in pregnancy (%) 16.6 20.7 22.5 25.8
Housing tenure (% rented) 145 191 21.5 26.7
Marital status (% single) 17.0 19.8 215 23.5
Maternal education (% < O-level) 18.4 24.2 26.6 26.7
Maternal depression (mean EPDS score at 32 weeks gestation) 6.36 6.77 6.90 7.05

& Sample with imputed data for mediators and confounders in those that had complete outcome data; ® Sample with imputed data for mediators, confounders and
outcome in those offspring that were sent the questionnaire at age 16 years; ¢ Sample with imputed data for mediators, confounders and outcome in those that had
complete exposure data (for those that have information on latent classes of maternal depression symptoms; main sample used throughout this thesis); ¢ Original

ALSPAC cohort that met inclusion criteria for this study

! Additional missing data on demographics: smoked in pregnancy missing for 792/13,617; housing tenure missing for 914/13,617; marital status missing for
858/13,617; maternal education missing for 1515 /13,617; maternal depression (Edinburgh Postnatal Depression Scale; EPDS) missing for 1895/13,617
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2.3: Procedure

Parents and children have been followed up regularly since recruitment via questionnaire and
clinic assessments. Data collection is ongoing, with data from offspring aged 24 years currently
being collected. However, this thesis utilised data from pregnancy up to child age 16 years

collected via both mother and child-rated questionnaire measures and clinic assessments.

For questionnaires sent to the mother during pregnancy, a reminder letter was sent if the
questionnaire had not been returned within 7 days, with a second reminder letter being sent 10
days later. If the questionnaire had not been returned within a month, an ALSPAC team member
phoned or visited the mother to encourage or help with the completion of the questionnaire
(Golding et al., 2001). The delivery date was used to determine the dates of all subsequent
guestionnaires to mothers and children annually (Golding et al., 2001). All children in the study
were invited to attend focus clinics from the age of 7 years. These focus clinics involved
children and parents attending half day sessions annually. Interviews at focus clinics were

conducted by trained psychology graduates.

Written, informed consent was obtained from all mothers who entered the ALSPAC study and
ethical approval for the study was obtained from the ALSPAC Ethics and Law committee
(IRB00003312) and the Local Research Ethics Committees. The ethics committee specifically
approved the questionnaires and the clinic testing protocols including the methods of gaining

consent.

Given that ALSPAC is a longitudinal study with many contact points with participants, consent
was implied for self-completion questionnaire data when postal questionnaires were returned.
All questionnaires to participants were logged when sent, reminded and returned, as were
requests not to send further questionnaires. For data collected at the focus clinics, verbal consent
was obtained from the parents or guardians on behalf of the children and verbal assent was
obtained from the children before all measures. Verbal consent was used due to the large
number of assessments at each half day clinic. Additionally, many assessments were repeat
measures from earlier clinics and it was considered burdensome to ask participants to supply
written consent for every measure. It was ensured that all participants were clear what was
involved with each assessment and were informed that they could withdraw at any time. All
written consent forms are filed securely and logged electronically (Hall, Maw, Midgley,
Golding, & Steer, 2014).

The UK MRC and the Wellcome Trust (Grant ref: 102215/2/13/2) and the University of Bristol
provide core funding support for ALSPAC. Further details on the sample characteristics and
methodology have been described previously (Boyd et al., 2013; Fraser et al., 2013) and

detailed information about ALSPAC can be found on the study website
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(http://www.bristol.ac.uk/alspac). For information on all available ALSPAC data see the fully
searchable data dictionary (http://www.bris.ac.uk/alspac/researchers/data-access/data-

dictionary).
2.4: Measures

Figure 2.3 shows a timeline of data collection for the main measures used in this thesis.
Measures used were mainly from self-report questionnaires; however, information on offspring
psychiatric disorders at age 15 years was collected using semi-structured interview at the focus
clinic. Specific details on the main measures used across subsequent chapters (maternal
depression symptoms, maternal suicide attempt, offspring psychiatric disorder and suicide-
related behaviour) are given below. For further details on additional measures used in specific

analyses, see relevant results chapters (Chapters 3, 4 and 5).
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Figure 2.3 — Timeline of data collection in ALSPAC for main measures used in this thesis
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2.4.1: Maternal depression symptom trajectories

Maternal depression symptoms were assessed at 10 time points (18 weeks gestation, 32 weeks
gestation, 8 weeks postnatal, 8 months postnatal, 1 year 9 months, 2 years 9 months, 5 years 1
month, 6 years 1 month, 8 years 1 month and 11 years 2 months) using the Edinburgh Postnatal
Depression Scale (EPDS) (Cox, Holden, & Sagovsky, 1987). The EPDS is a self-report
guestionnaire used to assess symptoms of depression over the past week. It was devised for use
in the postnatal period but it has been validated for use during pregnancy and in early
parenthood using standardised psychiatric interviews (Eberhard-Gran, Eskild, Tambs,
Opjordsmoen, & Samuelsen, 2001; Thorpe, 1993). It includes 10 items, each rated on a 4-point
scale (0-3). Examples of questions include: | have felt sad or miserable; | have been so unhappy
that I have had difficulty sleeping; I have blamed myself unnecessarily when things went wrong.
The full list of items in the EPDS is provided in Appendix 2. Occasional missing data were
imputed using hot deck imputation, substituting values from randomly drawn subjects closely
matched on remaining items. This imputation method was used when less than four items on the
guestionnaire were missing. Symptom totals were calculated at each time point. Mothers’ scores
on the EPDS at each time point correlated moderately over time (r = .41 - .64) and internal
consistencies at each time point were high (o = .85 - .89). A cut-off at 13 has been used to
predict a clinical diagnosis of depression with a specificity of 95.7% and a sensitivity of 81.1%
(Murray & Carothers, 1990).

2.4.2: Maternal suicide attempt

Maternal suicide attempt was assessed at 10 time points (from pregnancy to child age 11 years)
using a self-report life events questionnaire (Brown & Harris, 1978) in which the mother was
asked if she had attempted suicide since the previous assessment (beginning in pregnancy). All
available time points were combined to create a binary ‘yes/no’ variable. Findings were robust
to sensitivity analyses that examined alternative approaches to combining maternal suicide
attempt across the 10 time points (i.e. only including mothers that had completed a minimum of

seven assessments).

2.4.3: Offspring suicide-related behaviour

Suicide-related behaviour at age 16 years was assessed via a self-report postal questionnaire
(Kidger et al., 2012). Relevant sections of the questionnaire are provided in Appendix 3.
Participants were classified as having a lifetime history of suicidal ideation if they responded
positively to either of the following questions: Have you ever found yourself wishing you were
dead and away from it all?; Have you ever thought of killing yourself, even if you would not
really do it? Due to mixed evidence regarding the importance of identifying risk factors for

milder forms of suicide-related ideation, especially wishing to be dead (Brown, Steer, et al.,
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2005; Kidger et al., 2012), for the purpose of this thesis, these two questions were combined to
create a broad measure of suicidal ideation. After each question, participants were asked when
the last time was that they felt this way. The analyses in the present thesis focus on children who
reported suicidal ideation in the previous year (78% of those who reported lifetime suicidal
ideation by age 16 years) partly to preserve the time ordering of events, but also due to evidence
of more accurate reporting of suicidal ideation when shorter time spans are used (Klimes-
Dougan, 1998). Sensitivity checks were performed by repeating all analyses using only the
question: ‘have you thought of killing yourself even if you would not really do it” as a more
specific and severe measure of suicidal ideation. History of suicidal ideation at age 11 years was
assessed using the childhood interview for borderline personality disorder (CI-BPD) (Zanarini,
Horwood, Waylen, & Wolke, 2004) with the question: Have you thought about killing yourself?
This time point was solely used in later analyses to exclude those who had already experienced
suicidal ideation by age 11 years to rule out the possibility of reverse causation (offspring

suicidal ideation before age 11 years influencing maternal depression).

Although the focus of this thesis is on adolescent suicidal ideation, secondary analyses
investigated specific associations with lifetime history of suicide attempt by age 16 years.
Suicide attempt was assessed using the same self-report questionnaire at age 16 years; however,
only information on lifetime suicide attempt was available. Following the criteria set out by
Silverman and colleagues (2007), suicide attempt was defined on the basis of suicidal intent but
not injury. Therefore, participants were classified as having made a suicide attempt if they
responded positively to the following gquestion: On any of the occasions when you have hurt
yourself on purpose, have you ever seriously wanted to kill yourself? Participants were also
included if they reported ‘7 wanted to die’ as a reason to explain why they hurt themselves on
purpose on the most recent occasion. Given the limitations of assessing suicidal intent using
self-report (including bias, inaccuracy and ambivalence about dying), it has been recommended
that behaviours are classified as suicidal when there is any evidence for suicidal intent (Nock,
2010). The procedure used in this thesis to classify suicide attempt is also in keeping with other
studies using the ALSPAC cohort (Mars, Heron, Crane, Hawton, Kidger, et al., 2014; Mars,
Heron, Crane, Hawton, Lewis, et al., 2014). Suicidal ideation and suicide attempt were
examined as separate outcomes (as opposed to on an ordinal scale) for a number of reasons.
First, as the focus of this thesis was on offspring suicidal ideation, the main reason that suicide
attempt was included as a secondary outcome was to examine the clinical relevance of the main
findings by examining risk for a more severe and clinically relevant sub-group (i.e. those that
made a suicide attempt). Second, the outcomes were examined separately to allow examination
of whether mechanisms differed for offspring suicidal ideation and suicide attempt. Further
detail and validation of the measures of suicidal ideation and suicide attempt used in this thesis

are provided in Chapter 3, section 3.4.3.
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2.4.4: Offspring psychiatric disorder and symptoms

Offspring psychopathology was assessed using the Development and Well-Being Assessment
(DAWBA) (Goodman, Ford, Richards, Gatward, & Meltzer, 2000) parent (age 7, 10, 13 and 15
years) and child (age 15 years) versions. The DAWBA is a semi-structured interview consisting
of open and closed questions about child mental health symptoms and their impact. When
symptoms are identified by the structured questions, open-ended questions and additional
prompts are used by interviewers to encourage the participant to describe the symptoms in more
detail in their own words (Goodman et al., 2000). MDD over the previous month was generated
at every time point using a well-defined computerised algorithm that predicts the likelihood of a
clinical rater assigning each child a DSM-IV (American Psychiatric Association, 1994) or ICD-
10 (World Health Organization, 1993) diagnosis of depression and generates diagnoses (see
www.DAWBA.com for more information). Additionally, at age 15 years, parent versions of the
DAWBA were used to assess symptoms of DBD (ODD over the past 6 months or conduct
disorder over the past year) and symptoms of ADHD over the past 6 months. Child versions of
the DAWBA at age 15 years were used to assess symptoms of MDD over the past month and
symptoms of GAD over the past 6 months. Different time spans are used across the DAWBA
sections to follow DSM-1V criteria. Each DAWBA section consisted of 20-25 questions that
followed the diagnostic criteria operationalised in the DSM-IV or ICD-10. Continuous symptom
scores were derived from the sum of all symptom items within the relevant section of the
DAWBA. Symptom counts were derived following the procedure outlined in a recent study
using this dataset (Davies et al., 2015). Additionally, at age 15 years, ‘any disorder’ (including
DSM-1V or ICD-10 depressive disorders, anxiety disorders, DBD, ADHD and eating disorders)
was derived using the same computerised algorithm described above. A senior clinical
psychiatrist reviewed the diagnoses and the DAWBA responses as part of the ALSPAC data
collection process (Goodman, Heiervang, Collishaw, & Goodman, 2011). Previous studies
using the DAWBA have shown excellent discrimination in rates of diagnosed disorder between
clinic and community samples, with high agreement between case note and DAWBA diagnoses

in the clinic sample (Goodman et al., 2000).

2.4.5: Potential confounders

Potential socio-demographic and familial confounding factors assessed in pregnancy were
chosen based on evidence from previous literature (Burcusa & lacono, 2007; Campbell et al.,
2007; Cents et al., 2013; Chen et al., 2013; Evans et al., 2004; Johnson et al., 2002; Mars et al.,
2012; Matijasevich et al., 2015; Nandi et al., 2009; Skipstein et al., 2010). Maternal
guestionnaires completed during pregnancy were used to assess housing tenure (owned vs.
rented), marital status (married vs. single), maternal level of education (below O-level, O-level

or above O-level; O-level, or ordinary level, is an academic qualification taken at the end of
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compulsory schooling which is now defunct in the UK and has been replaced with GCSE
examinations), self-reported psychiatric disorder before pregnancy (yes/no; including drug
addiction, alcoholism, schizophrenia, anorexia nervosa, severe depression or any other
psychiatric disorder), maternal family history of depression (neither, one or both parents) and
smoking in pregnancy (smoked tobacco in either the first three months or the last two weeks of

pregnancy).

2.5: Statistical analyses

The two main statistical techniques used throughout this thesis, Latent Class Growth Analysis
(LCGA) and Structural Equation Modelling (SEM), are described in detail below. Specific
analytical techniques used in additional analyses are described in the relevant results chapter.

2.5.1: Latent Class Growth Analysis

LCGA is a type of analysis that combines both person-centred and variable-centred approaches
(Nagin, 2005). In variable-centred analyses, the focus is on the relationship between variables,
whereas the focus of person-centred analyses is on the relationship among individuals (Jung &
Wickrama, 2008; Muthén & Muthén, 2000). LCGA is used when it is hypothesised that there
are latent (unmeasured) subgroups in the population and the technique will cluster individuals
into groups based on repeated continuous or categorical measures. LCGA includes both
continuous and categorical latent variables, with the categorical latent variable used to create
groups of individuals based on individual response patterns who are homogeneous within their
group but heterogeneous across groups (Jung & Wickrama, 2008; Muthén & Muthén, 2000).

In this thesis, LCGA was used to identify qualitatively distinct patterns of depression symptoms
in mothers over time from 18 weeks gestation to child age 11 years using the EPDS (as a
continuous scale). Therefore, homogenous groups of mothers were identified based on specific
growth parameters including each mother’s initial level and rate of change in depression
symptoms. Each mother was given a probability of belonging to each class and these
probabilities were then used to assign each mother to their most likely class. In contrast to
Growth Mixture Modeling (GMM), LCGA assumes no within class variance on the growth
factors (the intercept and slope) and these are set to be zero. Given that our focus was to identify
distinct groups of mothers rather than to examine within-group variability, we used the LCGA
approach which helps with the clearer identification of classes and involves less computational
burden than allowing the within class variance to be freely estimated (Jung & Wickrama, 2008).

Figure 2.4 provides a path diagram for the LCGA model used in this thesis.

49



EPDS
18wg

EPDS
32wg

EPDS
8w

EPDS EPDS EPDS EPDS EPDS EPDS EPDS
8m 1y 9m 2y 9m 5y 1m 6y Im 8y Im 11y 2m
116.5 170.5 296.5 625

1

Figure 2.4 — Path diagram for Latent Class Growth Analysis (LCGA) model; I=intercept; S=slope; C=class; e=residual variance




The starting sample for these analyses included mothers who had information on depression
symptoms from at least five time points since birth of child to age 11 years (N = 10,559). Given
that list-wise deletion of families can increase sample bias (White et al., 2011), methods were
taken to incorporate as much data as possible and for the derivation of latent classes, missing
data was handled using Full Information Maximum Likelihood (FIML) estimation (Enders,
2010).

From previous literature (Barker, 2013; Campbell et al., 2007; Campbell, Morgan-Lopez, Cox,
& McLoyd, 2009; Mars et al., 2015; Skipstein et al., 2010) we expected to find between three
and six classes of maternal depression symptoms; therefore, a series of models were fitted and
theoretical and statistical steps were taken to decide which model provided the best fit to the
data. These included a number of fit statistics (including the Sample Size Adjusted Bayesian
Information Criterion (SSABIC), Lo, Mendell & Rubin Likelihood Ratio Test (LMR-LRT) and
entropy values). Using the maximum probability rule, individuals were then assigned to the
class for which they had the highest probability of membership. This approach is justified when
the posterior probability scores for each trajectory group are high (above at least 0.7) indicating
that there is clear separation of classes (Nagin, 2005). These analyses were conducted using
Mplus version 7 (Muthén & Muthén, 1998-2012). Further detail on the derivation and validation

of the latent classes of maternal depression symptoms is provided in Chapter 3.

2.5.2: Structural Equation Modelling and mediation analyses

SEM is a general term that has been used to describe a large number of statistical models used
to evaluate the validity of substantive theories with empirical data (Lei & Wu, 2007). Itisa
general approach to multivariate modelling and takes a confirmatory (hypothesis testing)
approach. The goal is to determine whether a hypothesised theoretical model is consistent with
the data collected to reflect this theory. Path analysis is a type of SEM where there is only a
single measure of each theoretical variable and there are prior hypotheses regarding causal
relationships among the variables (Kline, 2005). It allows the relationship between several

related variables to be examined simultaneously.

Mediation analyses examine whether the association between an exposure and an outcome is
explained through a hypothesised third variable (Preacher & Hayes, 2008). It is an expectation
about how one variable changes another, which in turn, changes the outcome. Using the product
of coefficients strategy (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002), the indirect
effect can be calculated from the product of coefficients from exposure to mediator and from
mediator to outcome. However, the distribution of the product of coefficients is rarely normally

distributed leading to low power to detect an indirect effect. Therefore, bootstrapping is
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recommended as a method to calculate the indirect effect (MacKinnon, 2004). As bootstrapping
is a non-parametric test, it does not rely on the assumptions of normality that are often not met
when calculating indirect effects (MacKinnon, 2004). Bootstrapping is a resampling procedure
where many different data sets are created. Each time an individual case is randomly selected
with replacement and put in a new data file with as many cases as the original data file. Each
new data file will be slightly different from the original data file. For each new data file the
indirect effect is calculated and stored. The indirect effect is then calculated as the mean of the
indirect effects from all generated data sets. In this thesis, where multiple imputation was used,
it was not possible to calculate bias-corrected bootstrapped confidence intervals around indirect
effects, therefore 95% confidence intervals were calculated using the standard error. Indirect
effects from exposure to outcome are free of the scale of measurement of the potential mediator
(Hayes, 2009). Therefore indirect effects to the same outcome and from the same exposure can
be directly compared. Using SEM allows indirect effects to be compared by putting equality
constraints on the products of paths and examining change in model fit (Hayes, 2009). SEM
also offers further advantages for conducting mediation analyses such as greater flexibility in
model specification and estimation options and being able to easily conduct more complicated

mediation models with multiple mediators (Preacher & Hayes, 2004, 2008).

In Chapters 4 and 5, a number of multiple mediation models were run using SEM to assess
effects of the maternal depression classes on offspring suicide-related behaviour via potential

mediators. Figure 2.5 provides a path diagram for a mediation model used in Chapter 4.
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Figure 2.5 - Structural model examining the direct effect of maternal depression on offspring
suicidal ideation, and the indirect effects through offspring symptoms of Major Depressive
Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD),
Attention Deficit Hyperactivity Disorder (ADHD) and alcohol abuse

A weighted least squares estimator (WLSMV) was used due to its robustness in analysing both
continuous and categorical measures in SEM (Muthén & Muthén, 1998-2012). Results from
path analyses with a continuous outcome are presented as linear regression coefficients and
results with a categorical outcome (including indirect effects) are presented as probit regression
coefficients (referred to throughout this thesis as B). Probit coefficients refer to the strength of
the association between an exposure and probability of group membership. Therefore the
coefficient represents the difference that a 1-unit change in the exposure variable makes in the
cumulative normal probability of the outcome variable. Indirect effects were calculated using a
non-parametric bootstrapping approach with 500 replications. To examine if the indirect effects
within the same model differ in strength, post-hoc Wald Chi square tests were used to test the
assumption of equality between constrained indirect effects. The final models were also rerun
without using bootstrapping in order to calculate model fit statistics (the Root-Mean Square
Error of Approximation (RMSEA) and the Comparative Fit Index (CFI)). RMSEA values below
.05 (Browne & Cudeck, 1992) and CFI values above .90 (Hu, Bentler, & Kano, 1992) indicate
close fit. These analyses were also conducted using Mplus version 7 (Muthén & Muthén, 1998-
2012).
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Chapter 3: Derivation of maternal depression symptom trajectories and association with

subsequent offspring suicide-related behaviour

The work presented in this chapter has been published: Hammerton, G., Mahedy, L., Mars, B.,
Harold, G. T., Thapar, A., Zammit, S., & Collishaw, S. (2015). Association between maternal
depression symptoms across the first eleven years of their child's life and subsequent offspring
suicidal ideation. PLoS One, 10(7), e0131885.

The published article has been edited for this chapter in order to include additional results
(including additional descriptive information on offspring suicide-related behaviour and results
previously available as supplementary materials) and to reduce the amount of repetition across
Chapter 2 and section 3.3 in this chapter. However, there is some repetition of content in section
3.2 and the thesis introduction (Chapter 1).

Please see http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0131885 for the full

published article.

3.1: Summary

Depression is common, especially in women of child-bearing age, and there is robust evidence
that maternal depression is associated with mental health problems in offspring. Suicidal
behaviour is a growing concern amongst young people and those exposed to maternal
depression are likely to be especially at high risk. The aim of this chapter was to utilise a large,
prospective population cohort to examine the relationship between depression symptom
trajectories in mothers over the first eleven years of their child’s life and subsequent adolescent
suicidal ideation and suicide attempt. An additional aim was to test if associations were
explained by maternal suicide attempt and offspring depressive disorder. Data were utilised
from ALSPAC. Maternal depression symptoms were assessed repeatedly from pregnhancy to
child age 11 years. Offspring suicide-related behaviour was assessed at age 16 years. Using
multiple imputation, data for 10,559 families were analysed. Using LCGA, five distinct classes
of maternal depression symptoms were identified (minimal, mild, increasing, sub-threshold,
chronic-severe). The prevalence of past year suicidal ideation at age 16 years was 15% (95% CI
14, 17%). Compared to offspring of mothers with minimal symptoms, the greatest risk of later
suicidal ideation was found for offspring of mothers with chronic-severe symptoms [OR 3.04
(95% ClI 2.19, 4.21)], with evidence for smaller increases in risk of suicidal ideation in offspring
of mothers with sub-threshold, increasing and mild symptoms. These associations were not
fully accounted for by maternal suicide attempt or a depression diagnosis in offspring. Twenty-
six percent of non-depressed offspring of mothers with chronic-severe depression symptoms

reported suicidal ideation. Associations were similar when examining risk for offspring suicide
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attempt. Therefore, risk for suicide-related behaviour should be considered in young people
whose mothers have a history of sustained high levels of depression symptoms, even when the

offspring themselves do not have a diagnosis of depression.

3.2: Chapter introduction

Evidence from existing community studies suggests that maternal depressive disorder is
associated with an increased risk of later suicidal ideation in offspring (Garber et al., 1998;
Wilcox et al., 2010). Using a sample of 240 young adolescents and their mothers (the majority
of whom had a history of a mood disorder), Garber and colleagues (1998) found evidence for an
association between maternal history of mood disorder and offspring suicidal symptoms one
year later (d” = 0.13), when adjusting for offspring baseline suicidal symptoms. A more recent
study that assessed suicidal ideation repeatedly over a four year period in a sample of college
students also found evidence that maternal history of depressive disorder, assessed
retrospectively with the student, was associated with persistent suicidal ideation in offspring
(Wilcox et al., 2010). There was also evidence of an association between maternal history of
depression and offspring making a suicide plan or attempt during college (Wilcox et al., 2010).

The majority of previous literature has examined links between a lifetime diagnosis of maternal
depression and offspring suicidal ideation (Garber et al., 1998; Wilcox et al., 2010).
Heterogeneity in the course, timing and severity of depression that might influence risk for
offspring suicidal ideation is typically not taken into account (Nandi et al., 2009). Given that
depression can be episodic or persistent, focusing only on a single time point or on presence or
not of a lifetime diagnosis could give a misleading impression of the level and duration of
maternal depression symptoms that offspring are exposed to. Prospective longitudinal studies
enable some aspects of this heterogeneity to be captured by identifying patterns of maternal
depression symptoms over time. This allows severity as well as stability or change in maternal
depression symptoms over time to be considered. Several studies have demonstrated the added
value of using longitudinal trajectories of maternal depression symptoms to predict offspring
psychopathology over an assessment at a single point in time or predefined measures of severity
and chronicity (Cents et al., 2013; Nandi et al., 2009), but these have thus far not considered

offspring risk of suicidal ideation or attempt.

The reasons for an association between maternal depression and offspring suicide-related
behaviour also remain unclear. The association could be confounded by socio-demographic risk
factors that are known correlates of maternal depression (Skipstein et al., 2010) and are also
related to offspring risk of suicide-related behaviour (Johnson et al., 2002; Page et al., 2014).

Alternatively, shared genetic risk factors may confound the association. It is also possible that

56



the association between maternal depression and offspring suicide-related behaviour reflects
causal processes. It is possible, for example, that maternal depression leads to offspring suicide-
related behaviour either due to exposure to maternal suicide attempt or by increasing risk for
offspring depression (Brent et al., 1994; Bridge et al., 2006; Gureje et al., 2011; Mittendorfer-
Rutz et al., 2008). At present, however, evidence is inconclusive and although depression itself
is familial, previous studies have found that the association between maternal depression and
offspring suicide-related behaviour is not fully explained by offspring depression (Gureje et al.,
2011; Wilcox et al., 2010). More information from unselected population cohorts is needed to
better understand the degree to which risk for suicide-related behaviour reflects confounding by
correlated socio-demographic adversity and shared familial risk, or the role of maternal suicide

attempt or offspring depressive disorder.

The present chapter examines the association between maternal depression symptom course
over the first eleven years of their child’s life and subsequent offspring suicidal ideation and
attempt at age 16 years in a large, population-based birth cohort. The primary hypothesis is that
variation in maternal depression symptom course from pregnancy to child age 11 years will be
associated with subsequent offspring suicidal ideation at age 16 years over and above potential
socio-demographic and familial confounders, with greatest risk for offspring of mothers with
severe and chronic depression symptoms. However, it is also expected that sub-threshold
maternal depression symptoms that persist over time will be associated with increased risk of
offspring suicidal ideation. The secondary hypothesis is that the associations observed will be
attenuated, but not completely explained through maternal suicide attempt or a diagnosis of
depression in the offspring. Analyses will also examine whether findings are similar when

examining risk for offspring lifetime suicide attempt.

3.3: Chapter methods
3.3.1: Sample

Data were utilised from a large UK birth cohort study; ALSPAC. Further detail on the sample is
given in Chapter 2 (section 2.1).

3.3.2: Measures

Maternal depression symptom trajectories

Maternal depression symptoms were assessed at 10 time points (18 weeks gestation, 32 weeks
gestation, 8 weeks postnatal, 8 months postnatal, 1 year 9 months, 2 years 9 months, 5 years 1
month, 6 years 1 month, 8 years 1 month and 11 years 2 months) using the EPDS. Further detail

is given in Chapter 2 (section 2.4.1).
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Maternal suicide attempt

Maternal suicide attempt was assessed at 10 time points (from pregnancy to child age 11 years)
using a self-report life events questionnaire in which the mother was asked if she had attempted
suicide since the previous assessment (beginning in pregnancy). All available time points were
combined to create a binary ‘yes/no’ variable. Further detail is given in Chapter 2 (section
2.4.2).

Mothers known to services

For the purposes of validation, a measure of whether mothers were known to services due to
their depression was derived. Mothers were considered to be known to services if they reported
either seeing the doctor for their depression or taking medication for depression. Both questions
were assessed at seven time points (from birth of child to child age 9 years) using a self-report
questionnaire in which the mother was asked if she had seen the doctor or ‘taken pills for
depression’ since the last assessment. Two binary ‘yes/no’ variables were then created by
combining all available time points from birth of child to child age 3 years and then by
combining all available time points from child age 3 years to 9 years. A measure of both ‘early’
and ‘late’ service use was derived in order to validate a trajectory of maternal depression
showing increasing levels of symptoms over time. Again, findings were robust to sensitivity

analyses that examined alternative approaches to combining time points.

Offspring suicide-related behaviour

Suicide-related behaviour at age 16 years was assessed via a self-report postal questionnaire
(Kidger et al., 2012). Further detail is given in Chapter 2 (section 2.4.3).

Offspring Major Depressive Disorder (MDD)

Offspring diagnosis of depression was assessed using the DAWBA parent (age 7, 10 and 13
years) and child (age 15 years) versions. Diagnoses of MDD over the previous month were
generated at each time point using a well-defined computerised algorithm that predicts the
likelihood of a clinical rater assigning each child a DSM-IV or ICD-10 diagnosis of depression
and generates diagnoses. A senior clinical psychiatrist reviewed the diagnoses and the DAWBA
responses as part of the ALSPAC data collection process (Goodman et al., 2011). The presence

of a diagnosis of MDD at any assessment was then calculated.

Potential confounders

Maternal questionnaires completed during pregnancy were used to assess housing tenure

(owned vs. rented), marital status (married vs. single), maternal level of education (below O-
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level, O-level or above O-level), self-reported psychiatric disorder before pregnancy (yes/no;
including drug addiction, alcoholism, schizophrenia, anorexia nervosa, severe depression or any
other psychiatric disorder), maternal family history of depression (neither, one or both parents)
and smoking in pregnancy (smoked tobacco in either the first three months or the last two
weeks of pregnancy).

3.3.3: Statistical analyses

Given that list-wise deletion of families can increase sample bias (White et al., 2011), methods
were taken to incorporate as much data as possible and for the derivation of latent classes,
missing data was handled using FIML estimation (Enders, 2010). The starting sample for these
analyses included mothers who had information on depression symptoms from at least five time
points since birth of child to age 11 years (N = 10,559). This was done to ensure that some data
were available for each mother across the whole time period. Of the starting sample, 8,475
offspring were sent the questionnaire at age 16 years and of these 4,588 provided complete data
on suicide-related behaviour (43% of starting sample; 1,904 males and 2,684 females; mean
age: 16.7 years, standard deviation: 0.2 years). Finally, 3,735 offspring also had complete data
on other covariates of interest. Missing data for offspring suicide-related behaviour and
depressive disorder, maternal suicide attempt and other covariates were imputed using MICE
(Van Buuren & Oudshoom, 2000). Further detail on the imputation procedure is given in
Chapter 2 (section 2.2.2). Main results are presented for three different imputation approaches
(1. full imputation, N = 10,559; 2. imputation for those sent questionnaires at 16, N = 8,475; 3.
complete case analysis, N = 3,735). Analyses in this chapter were not presented for the imputed
sample with complete data on offspring suicide-related behaviour (N = 4,588) due to this sample

size being very close to the size of the complete case sample in these analyses.

LCGA (Nagin, 2005) was used to identify qualitatively distinct patterns of depression
symptoms in mothers over time from 18 weeks gestation to child age 11 years using the EPDS.
Further detail on LCGA is provided in Chapter 2 (section 2.5.1). The Population Attributable
Risk (PAR) was calculated for offspring suicidal ideation based on exposure to any level of
depression in the mother (i.e. mother part of mild, increasing, sub-threshold or chronic-severe
class). Confidence intervals for PAR were estimated by hand from the upper and lower
confidence interval of the relative risk between maternal depression and offspring suicidal
ideation due to imputed data being used. Next, to examine if variation in maternal depression
symptom course was associated with subsequent offspring suicidal ideation, a logistic
regression analysis was performed with maternal depression class as the exposure variable
(treated as a class membership categorical variable) and past year offspring suicidal ideation at

age 16 years as the outcome (model 1). In model 2, potential socio-demographic and familial
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confounders were adjusted for. Next maternal suicide attempt was included in analyses to
examine if the association between maternal depression class and offspring suicidal ideation is
explained through maternal suicide attempt (model 3). In model 4, offspring MDD was
additionally included to examine if any association found is explained through offspring
depression diagnosis. Next, analyses were rerun after excluding offspring who reported suicidal
ideation prior to age 11 years to rule out the possibility of reverse causation (offspring suicidal
ideation before age 11 years influencing maternal depression). Lastly, a parallel set of logistic
regression analyses were performed between classes of maternal depression symptoms (with
minimal class as the reference group) and offspring lifetime suicide attempt by age 16 years.
Analyses were conducted using Stata version 13 (StataCorp, 2013) and Mplus version 7
(Muthén & Muthén, 1998-2012).

3.4: Results
3.4.1: Latent classes of maternal depression symptoms

Based on fit statistics, size of latent classes and parsimony, a five class model represented the
best fit to the data. Model fit statistics (SSABIC (entropy)) from 3 to 6 classes were: 505553
(0.86), 503123 (0.82), 501995 (0.80), 501003 (0.77), respectively. Lower SSABIC values
reflect superior fit of a given model; however, a non-significant LMR-LRT for the 6 class
model suggested that the 6 class solution did not significantly improve model fit over the 5 class
solution, whereas a significant LMR-LRT for the 5 class model indicated that the 5 class model
did improve model fit over the 4 class solution. The estimated posterior probability scores for
each trajectory group for the five class model are presented in Table 3.1. Probabilities can range
from 0 to 1 with 1 representing perfect classification. Ideally, individuals’ probability of
membership will approach 1 for one class with small probabilities for all other classes,
indicating clear separation of classes. Average posterior probabilities for most likely latent class
membership for the five class model ranged from .78 to .92 indicating relatively unambiguous
classification. Findings from previous literature suggested that there could be a non-linear
growth pattern to the data (Campbell et al., 2007; Cents et al., 2013); therefore a quadratic
growth model was also fitted. However, as the five identified classes showed the same profile,

we chose to keep the more parsimonious model (including the linear growth parameter).
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Table 3.1 - Average posterior probability scores for most likely latent class membership (row)
by latent class (column) for the five class model; bold represents average posterior class

probability for trajectory membership

Most likely latent Latent class

class membership | Minimal Mild Increasing  Sub-threshold Chronic-severe
Minimal 919 .075 .007 .000 .000

Mild .083 814 .058 .046 .000

Increasing .015 .140 784 .061 .000
Sub-threshold .000 .071 .035 .867 .027
Chronic-severe .000 .000 .001 074 925

Five classes of maternal depression symptoms were identified, four showing stable levels of
symptoms over time but differing in level of severity and one showing increasing symptoms.
Figure 3.1 shows both the model fitted linear growth trajectories for each class and the observed
pseudo-class trajectories for the five identified classes of maternal depression symptoms.
Approximately 5% of the sample was identified as belonging to a class with high stable
symptoms that were consistently above the clinical cut-off of 13 on the EPDS (chronic-severe
class; average predicted probability of class membership: 0.93). Nearly 18% belonged to a class
with sub-threshold symptoms over time, with symptom levels that were consistently just below
the clinical cut-off on the EPDS and decreased very slightly over time (sub-threshold class;
predicted probability: 0.87). Just under 6% belonged to a class with increasing symptoms over
time, with symptom levels that rose to the clinical cut-off by the last time point (increasing
class; predicted probability: 0.78). Just over 30% of the sample belonged to a class with stable
mild symptoms over time (mild class; predicted probability: 0.81). Lastly, 40% of the sample
belonged to a class with very low levels of depression symptoms over time (minimal class;
predicted probability: 0.92). In all further analyses the minimal class is treated as the reference

group unless otherwise stated.
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Mean EPDS score

Chronic-severe (5.2%)
EPDS range: 0-30

Clinical cut-off

Sub-threshold (17.6%)
EPDS range: 0-29

Increasing (5.5%)
EPDS range: 0-30

Mild (32.1%)
EPDS range: 0-28

Minimal (39.6%)
EPDS range: 0-23

18wgl T 2
32 wg-
8 weeks -
8 months
1 year 9 months|
2 years 9 months |

5 years | month
6 years | monthy

Child age

8 years | monthy

11 years 2 months

Figure 3.1 - Five class model of maternal depression symptoms measured using the Edinburgh Postnatal Depression Scale (EPDS) from 18 weeks gestation to

child age 11 years; figure shows both model fitted estimated linear growth trajectories for each class (dotted line) and the observed pseudo-class trajectories

for the identified classes (solid line); N = 10,559
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3.4.2: Validation of latent classes of maternal depression symptoms

Table 3.2 shows that the pattern of association between the classes of maternal depression
symptoms and other clinical and sociodemographic measures used in analyses was consistent
with the pattern expected. There was a stepped increase in prevalence for most measures with
increasing severity of maternal depression symptom trajectories. Compared to mothers with
minimal depression symptoms, mothers with chronic-severe symptoms were more likely to
make a suicide attempt, live in rented accommodation, be single, smoke in pregnancy, have less
education, have a psychiatric disorder before pregnancy, have a family history of depression and
be known to services due to depression. Offspring of mothers with chronic-severe depression
were also more likely to have a diagnosis of MDD. The pattern of association was similar for
mothers with mild, increasing and sub-threshold symptoms compared to mothers with minimal
symptoms with a few exceptions. There was no evidence that mothers with mild and increasing
symptoms had less education than mothers with minimal symptoms. Additionally, there was no
evidence that mothers with increasing symptoms were more likely to be single or have a family

history of depression compared to mothers with minimal symptoms.
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Table 3.2 - Pattern of maternal suicide attempt, offspring Major Depressive Disorder (MDD), housing tenure, marital status, maternal smoking in pregnancy,

maternal education, maternal psychiatric disorder before pregnancy, maternal family history of depression and maternal depression-related service use by classes of

maternal depression symptoms; imputed N = 10,559

Minimal Mild Increasing Sub-threshold ~ Chronic-severe

(n=4,177) (n=3,384) (n=583) (n=1,863) (n=552)
Maternal suicide attempt (%) 0.34 1.09*** 4.12%** 3.98*** 10.87***
Offspring MDD (%) 2.14 3.06% 5.87*** 7.08*** 14.34***
Housing tenure (% rented) 16.05 22.77*** 19.89* 27.45%** 37.08***
Marital status (% single) 16.54 22.33*** 18.89 28.54*** 32.37***
Smoked in pregnancy (%) 16.86 22.90*** 24.79*** 29.85*** 35.92%**
Maternal education (% < O-level) 24.27 25.77 23.83 31.01*** 36.76***
Maternal past psychiatric disorder (%) 4.59 10.16*** 11.22%** 21.45%** 37.63***
Maternal family history of depression 1.23 2.14** 1.95 3.40%** 5.97***
(% both of child’s maternal grandparents)
Maternal service use:
From birth of child to age 3 years (%) 4.68 14.20*** 18.14*** 30.18*** 55.66***
From child age 3 years to 9 years (%) 9.67 20.67*** 41.98*** 39.20%** 62.84***

*p<0.10; *p < 0.05; **p < 0.01; ***p <0.001 with minimal class as the reference group
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3.4.3: Prevalence of offspring suicide-related behaviour

The number of adolescents that reported lifetime suicidal ideation by age 16 years was
867/4,588 (19%; 214 males and 653 females). Of these, 78% reported suicidal ideation within
the last year. All the analyses in this thesis focus on children who reported suicidal ideation in
the previous year to preserve the time ordering of the analysis.

The number of adolescents that reported past year suicidal ideation at the age 16 years
assessment was 672/4,588 (15%; 174 males and 498 females). Of these, 81% reported
specifically that they had thought about killing themselves. Of the adolescents that reported
suicidal ideation in the past year (n = 672), 25% had made a suicide plan in their lifetime and
35% had made a suicide attempt. Additionally, 92% had not reported lifetime suicidal ideation
at age 11 years (i.e. new onset cases).

The number of adolescents that reported a lifetime suicide attempt at the age 16 years
assessment was 302/4,588 (7%; 61 males and 241 females). Of these, 15% were included as
making a lifetime suicide attempt because they reported ‘wanting to die’ as a reason why they
hurt themselves on purpose on the most recent occasion but did not report that they had ever
seriously wanted to kill themselves. As has been reported previously (Mars, Heron, Crane,
Hawton, Kidger, et al., 2014), of those adolescents that reported a lifetime suicide attempt (n =
302), 28% reported that they swallowed pills or something poisonous the last time that the hurt
themselves on purpose, 84% cut themselves on this occasion, 13% burnt themselves and 16%
did something else (including an excess of alcohol or drugs, self-battery, jumping or dangerous
behaviour and hanging, strangulation or suffocation). Additionally, 54% of the adolescents who
had made a lifetime suicide attempt had ever tried to get help from someone about hurting

themselves or wanting to kill themselves, and 92% also reported lifetime suicidal ideation.

The number of children that reported suicidal ideation at age 11 years was 272/5,613 (5%; 144
males and 128 females). Of those that reported suicidal ideation (n = 272), 8.1% had also made

a suicide plan.

The overall prevalence for offspring suicide-related behaviour was very similar in fully imputed
models taking account of missing data — the estimated prevalence for past year suicidal ideation
at age 16 years was 15% (95% CI 14, 17%; 11% of males and 20% of females) and the
estimated prevalence for lifetime suicide attempt at age 16 years was 8% (95% CI 7, 9%; 5% of
males and 11% of females). Finally, the estimated prevalence for suicidal ideation by age 11
years was 6% (95% CI 5, 6%; 6% of males and 5% of females).
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3.4.4: Association between latent classes of maternal depression symptoms, maternal suicide

attempt and offspring MDD with offspring past year suicidal ideation at age 16 years

Figure 3.2 shows an increase in prevalence of offspring suicidal ideation at age 16 years with
increasing severity of maternal depression symptom trajectories. The pattern is similar for males
and females, although a higher percentage of females report suicidal ideation across all classes.
In total, 18% of offspring of mothers with chronic-severe, sub-threshold, increasing or mild
symptoms reported suicidal ideation, resulting in a PAR of 23% (95% CI 17, 30%).
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Classes of maternal depression symptoms

Figure 3.2 - Percentage of male and female offspring with past year suicidal ideation at age 16

years for each of the classes of maternal depression symptoms; imputed N = 10,559

In order to examine whether the increase in prevalence of suicidal ideation at age 16 years with
increasing severity of maternal depression symptom trajectories was solely due to an increase in
prevalence of offspring depressive disorder, the pattern of findings was examined in non-
depressed offspring. A similar pattern of results was found when the percentage of offspring
with suicidal ideation, but no previous diagnosis of MDD was examined [minimal: 11% (95%
ClI 10, 13%); mild: 14% (95% CI 12, 16%); increasing: 16% (95% CI 12, 21%); sub-threshold:
18% (95% CI 15, 22%); chronic-severe: 26% (95% CI 20, 32%)].
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Table 3.3 shows evidence of associations between maternal suicide attempt, offspring MDD,
housing tenure and maternal smoking in pregnancy, past psychiatric disorder before pregnancy

and family history of depression with offspring suicidal ideation at age 16 years.

Table 3.3 — Associations between maternal suicide attempt, offspring Major Depressive
Disorder (MDD), housing tenure, marital status, maternal smoking in pregnancy, maternal
education, maternal psychiatric disorder before pregnancy and maternal family history of
depression with offspring suicidal ideation at age 16 years (Odds Ratios (OR) and 95%
Confidence Intervals (95% CI) displayed); imputed N = 10,559

No suicidal ~ Suicidal OR (95% CI)
ideation ideation

Maternal suicide attempt (%) 1.51 4.56 3.10 (2.03, 4.74)***
Offspring MDD (%) 3.02 10.35  3.69 (2.50, 5.45)***
Housing tenure (% rented) 20.28 28.35 1.55(1.29, 1.88)***
Marital status (% single) 21.00 24.07 1.19 (0.98, 1.45)
Smoked in pregnancy (%) 21.18 29.89 1.59 (1.31, 1.92)***
Maternal education (% < O-level) 26.29 28.07 1.16 (0.96, 1.41)
Maternal past psychiatric disorder (%) 10.42 17.08 1.77 (1.40, 2.24)***
Maternal family history of depression 1.76 4.56 2.88 (1.89, 4.38)***
(% both)

"5 <0.10; *p < 0.05; **p < 0.01; ***p < 0.001

Next, a logistic regression analysis was performed between the classes of maternal depression
symptoms (with minimal class as the reference group) and offspring suicidal ideation at age 16
years. Table 3.4 shows evidence for increased risk of suicidal ideation in offspring of mothers
from each of the depression classes in comparison to the offspring of mothers with minimal
symptoms (model 1). These associations were attenuated only marginally when adjusted for
potential confounders (model 2). Additionally, the associations were not fully explained through
maternal suicide attempt (model 3) or offspring MDD (model 4). When examining associations
in those offspring who did not report suicidal ideation at age 11 years (i.e. new onset cases),
findings were similar; however there was no evidence for an association between the mild and
increasing classes with offspring suicidal ideation after adjusting for covariates (see Appendix
4).
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Table 3.4 - Logistic regression analyses showing associations between each class of maternal depression symptoms in comparison to minimal class (reference group)

and subsequent offspring past year suicidal ideation at age 16 years (Odds Ratios (OR) and 95% Confidence Intervals (95% CI) displayed); imputed N = 10,559

OR (95% ClI)
Maternal depression class Model 1 (unadjusted) Model 22 Model 3° Model 4¢
Minimal (n = 4,177) Reference group
Mild (n = 3,384) 1.31 (1.09, 1.59)** 1.23 (1.01, 1.49)* 1.22 (1.01, 1.49)* 1.22 (1.00, 1.48)*
Increasing (n = 583) 1.59 (1.16, 2.19)** 1.47 (1.06, 2.04)* 1.43 (1.02, 1.99)* 1.37 (0.97,1.92) *
Sub-threshold (n = 1,863) 1.85 (1.50, 2.27)*** 1.60 (1.29, 1.99)*** 1.57 (1.26, 1.95)**=* 1.51 (1.21, 1.88)**=*
Chronic-severe (n = 552) 3.04 (2.19, 4.21)*** 2.38 (1.68, 3.37)*** 2.23 (1.57, 3.19)*** 2.01 (1.40, 2.87)***

#p <.10; *p < 0.05; **p < 0.01; ***p < 0.001

& Adjusting for confounders assessed in pregnancy (housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family history of
depression and maternal psychiatric disorder before pregnancy)

b Additionally adjusting for maternal suicide attempt (from pregnancy to child age 11 years)

¢ Additionally adjusting for a diagnosis of MDD in offspring (assessed using the DAWBA at ages 7, 10, 13 and 15 years)
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Sensitivity checks were then performed by rerunning analyses using alternative approaches to
dealing with missing data. Table 3.5 shows associations between the classes of maternal
depression symptoms and offspring suicidal ideation (after adjusting for potential confounders,
maternal suicide attempt and offspring MDD) across the different sample sizes. Results were
comparable when only imputing data for those offspring that were sent the questionnaire
measure at age 16 years (N = 8,475; sample 2). The pattern of findings was also similar when
using only those with complete data on outcome and covariates, however, wider confidence
intervals in complete case analysis meant that there was no evidence for an association between
the mild and increasing classes with offspring suicidal ideation after adjusting for all covariates
(N = 3,735; sample 3).
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Table 3.5 - Logistic regression analyses showing associations between each class of maternal depression symptoms in comparison to minimal class (reference
group) and subsequent offspring past year suicidal ideation at age 16 years using alternative approaches to dealing with missing data (Odds Ratios (OR) and 95%
Confidence Intervals (95% CI) displayed)

OR (95% ClI)?
Sample 1 (using full imputed ~ Sample 2 (imputing those that ~ Sample 3 (complete cases; N
Maternal depression class data; N = 10,559)° were sent Q; N = 8,475) ¢ =3,735)¢

Minimal Reference group

Mild 1.22 (1.00, 1.48)* 1.22 (0.98, 1.50) * 1.17 (0.93, 1.47)
Increasing 1.37 (0.97,1.92) 1.38 (0.96, 1.97) * 1.27 (0.84, 1.90)
Sub-threshold 1.51 (1.21, 1.88)*** 1.50 (1.19, 1.90)*** 1.58 (1.20, 2.09)***
Chronic-severe 2.01 (1.40, 2.87)*** 2.08 (1.43, 3.02)*** 2.03 (1.31, 3.15)**

#p <.10; *p < 0.05; **p < 0.01; ***p < 0.001

2 All results adjusted for confounders assessed in pregnancy, maternal suicide attempt and a diagnosis of MDD in offspring
bSample 1 shows the fully adjusted results using the full imputed dataset

¢ Sample 2 shows the fully adjusted results using imputed data for those offspring that were sent the questionnaire at age 16 years

d Sample 3 shows the fully adjusted results using only those with complete data on all variables in analysis
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Next, a logistic regression analysis was performed between classes of maternal depression
symptoms (this time with the chronic-severe class as the reference group) and offspring past
year suicidal ideation at age 16 years. There was evidence for decreased risk of suicidal ideation
in offspring of mothers from each of the depression classes in comparison to the offspring of
mothers with chronic-severe symptoms [minimal: OR 0.33 (95% CI 0.24, 0.46); mild: OR 0.43
(95% CI 0.31, 0.60); increasing: OR 0.52 (95% CI 0.34, 0.81); sub-threshold: OR 0.61 (95% ClI
0.43, 0.86)]. Finally, when directly comparing offspring of mothers with mild, increasing and
sub-threshold symptoms, there was no evidence for a difference in risk of suicidal ideation.

3.4.5: Association between latent classes of maternal depression symptoms, maternal suicide
attempt and offspring MDD with offspring lifetime suicide attempt by age 16 years

A similar set of analyses also investigated associations with offspring suicide attempt. Figure
3.3 shows an increase in prevalence of offspring suicide attempt at age 16 years with increasing
severity of maternal depression symptom trajectories. Again, the pattern is similar for males and
females, although a higher percentage of females report making a suicide attempt across all
classes. In total, 10% of offspring of mothers with chronic-severe, sub-threshold, increasing or
mild symptoms reported a suicide attempt, resulting in a PAR of 35% (95% CI 24, 45%).
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Figure 3.3 - Percentage of male and female offspring with lifetime suicide attempt by age 16

years for each of the classes of maternal depression symptoms; imputed N = 10,559
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Table 3.6 shows evidence of associations between maternal suicide attempt, offspring MDD,

housing tenure, marital status and maternal smoking in pregnancy, past psychiatric disorder

before pregnancy and family history of depression with offspring suicide attempt by age 16

years.

Table 3.6 — Associations between maternal suicide attempt, offspring Major Depressive

Disorder (MDD), housing tenure, marital status, maternal smoking in pregnancy, maternal

education, maternal psychiatric disorder before pregnancy and maternal family history of

depression with offspring suicide attempt by age 16 years (Odds Ratios (OR) and 95%
Confidence Intervals (95% CI) displayed); imputed N = 10,559

No suicide Suicide OR (95% CiI)
attempt attempt

Maternal suicide attempt (%) 1.54 7.13 4.86 (2.97, 7.97)***
Offspring MDD (%) 3.17 15.73 5.68 (3.90, 8.27)***
Housing tenure (% rented) 20.49 33.71 1.97 (1.55, 2.51)***
Marital status (% single) 20.79 29.55 1.60 (1.26, 2.03)***
Smoked in pregnancy (%) 21.31 36.80 2.15 (1.73, 2.67)***
Maternal education (% < O-level) 26.29 29.82 1.32 (0.99, 1.76)*
Maternal past psychiatric disorder (%) 10.67 20.59 2.17 (1.65, 2.85)***
Maternal family history of depression 1.93 5.25 3.02 (1.74, 5.24)***
(% both)

p <.10; *p < 0.05; **p < 0.01; ***p < 0.001

Table 3.7 shows evidence for increased risk of suicide attempt in offspring of mothers with

mild, sub-threshold and chronic-severe symptoms in comparison to the offspring of mothers

with minimal symptoms after adjusting for potential confounders, maternal suicide attempt and

offspring MDD.
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Table 3.7: Logistic regression analysis showing associations between each class of maternal depression symptoms in comparison to minimal class (reference group)
and offspring lifetime suicidal attempt by age 16 years (Odds Ratios (OR) and 95% Confidence Intervals (95% CI) displayed); imputed N = 10,559

OR (95% CI)
Maternal depression class Model 1 (unadjusted) Model 22 Model 3° Model 4¢
Minimal (n = 4,177) Reference group
Mild (n = 3,384) 1.50 (1.14, 1.96)** 1.35(1.02, 1.78)* 1.34(1.01, 1.76)* 1.33(1.01, 1.76)*
Increasing (n = 583) 1.80(1.12, 2.87)* 1.60 (0.99, 2.58) * 1.51 (0.93, 2.46) * 1.41(0.86, 2.31)

Sub-threshold (n = 1,863)

Chronic-severe (n = 552)

2.55 (1.92, 3.38)***
3.79 (2.48, 5.78)***

2.05 (1.53, 2.76)***  1.97 (1.46, 2.66)***
2.64 (1.71, 4.08)***  2.35 (1.51, 3.67)***

1.85 (1.37, 2.50)***
1.97 (1.25, 3.12)**

#n<0.10; *p < 0.05; **p < 0.01; ***p <0.001

& Adjusting for confounders assessed in pregnancy (housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family history of

depression and maternal psychiatric disorder before pregnancy)

b Additionally adjusting for maternal suicide attempt (from pregnancy to child age 11 years)

¢ Additionally adjusting for a diagnosis of MDD in offspring (assessed using the DAWBA at ages 7, 10, 13 and 15 years)
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Finally, sensitivity checks were performed by rerunning analyses using alternative approaches
to dealing with missing data. Table 3.8 shows associations between the classes of maternal
depression symptoms and offspring suicide attempt (after adjusting for potential confounders,
maternal suicide attempt and offspring MDD) across the different sample sizes. Results were
comparable when only imputing data for those offspring that were sent the questionnaire
measure at age 16 years (N = 8,475; sample 2). The pattern of findings was also similar when
using only those with complete data on outcome and covariates, however, wider confidence

intervals in complete case analysis meant that there was no evidence for an association between

the mild class and offspring suicide attempt after adjusting for all covariates (N = 3,735; sample

3).
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Table 3.8 - Logistic regression analyses showing associations between each class of maternal depression symptoms in comparison to minimal class (reference
group) and subsequent offspring lifetime suicide attempt by age 16 years using alternative approaches to dealing with missing data (Odds Ratios (OR) and 95%
Confidence Intervals (95% CI) displayed).

OR (95% Cl)®
Sample 1 (using full imputed  Sample 2 (imputing those that ~ Sample 3 (complete cases; N
Maternal depression class data; N = 10,559)° were sent Q; N = 8,475) ¢ =3,735)¢

Minimal Reference group

Mild 1.33(1.01, 1.76)* 1.32(0.98, 1.78) 1.28 (0.92, 1.80)
Increasing 1.41 (0.86, 2.31) 1.40 (0.83, 2.35) 1.08 (0.58, 2.02)
Sub-threshold 1.85 (1.37, 2.50)*** 1.85 (1.34, 2.56)*** 1.81 (1.23, 2.66)**
Chronic-severe 1.97 (1.25, 3.12)** 2.02 (1.24, 3.31)** 2.30 (1.28, 4.12)**

#p<0.10; *p < 0.05; **p < 0.01; ***p < 0.001

a All results adjusted for confounders assessed in preghancy, maternal suicide attempt and a diagnosis of MDD in offspring
bSample 1 shows the fully adjusted results using the full imputed dataset

¢ Sample 2 shows the fully adjusted results using imputed data for those offspring that were sent the questionnaire at age 16 years

d Sample 3 shows the fully adjusted results using only those with complete data on all variables in analysis
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3.5: Discussion

In this population sample, five distinct classes of maternal depression symptoms were
identified. Four classes showed stable levels of depression symptoms but differed in the level of
severity and one class showed a change in severity, with increasing levels of depression
symptoms over time. Variation in maternal depression symptom course was associated with
subsequent offspring suicidal ideation at age 16 years, with greatest risk of suicidal ideation for
offspring of mothers with chronic-severe depression symptoms. However, there were also
smaller increases in risk for offspring of mothers with sub-threshold, increasing and mild
symptoms in comparison to offspring of mothers with minimal symptoms. Results were similar
when examining associations with offspring lifetime suicide attempt. This is an important
finding because more than half of this population cohort of teenagers had experienced maternal
depression at sub-threshold levels; in fact, the PAR was 35% for offspring suicide attempt
suggesting that if levels of maternal depression symptoms in the chronic-severe, sub-threshold,
increasing and mild classes, could be reduced to levels of depression in the minimal class
(assuming the associations are causal, estimates are unbiased and everything else remained the
same), 35% of cases of adolescent suicide attempt could be prevented. Associations between
maternal depression and offspring suicide-related behaviour were not completely explained

through maternal suicide attempt or a diagnosis of depression in the offspring.

This is one of the first studies to examine whether there is an association between variation in
maternal depression symptom course over time and subsequent offspring suicidal ideation. The
results extend the findings of previous longitudinal studies that have found an association
between maternal depressive disorder and offspring suicidal ideation (Garber et al., 1998;
Wilcox et al., 2010). The identified trajectories also extend the majority of wider research on the
course of maternal depression in the general population in terms of the time scale and number of
assessments used. Other population-based samples that have examined trajectories of maternal
depression symptoms across shorter time spans, or fewer assessments in relation to other
outcomes in offspring have also identified a small class of mothers with chronic and severe
depression symptoms and a number of more common classes of mothers with stable symptoms
across time that differ in level of severity (Barker, 2013; Campbell et al., 2007; Cents et al.,
2013; Matijasevich et al., 2015; Skipstein et al., 2010; van der Waerden, Galéra, Saurel-
Cubizolles, Sutter-Dallay, & Melchior, 2015). A trajectory-based approach is useful for
longitudinal cohort data where repeated assessments of mental health symptoms are available
(Nandi et al., 2009). The approach means that symptom levels across time rather than a single
time point can be used and therefore provides a more robust measure of depression as

measurement error is accounted for when deriving trajectories. Additionally, the classes that
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have emerged in the mothers were meaningful in that they discriminated a group of offspring at

high risk of developing suicide-related behaviour.

In the derivation of the latent classes, although maternal depression trajectories were mostly
stable, one group of mothers did exhibit meaningful change in symptom levels over time. Fewer
studies have identified a group of mothers with increasing symptoms over time (Campbell et al.,
2007; Matijasevich et al., 2015; Skipstein et al., 2010; van der Waerden et al., 2015) and it
could be that this group is more likely to emerge with a longer time span of assessment
(Campbell et al., 2007). Additionally, the classes that emerged in the current study support
findings from two recent studies that examined trajectories of maternal depression symptoms
(also assessed using the EPDS) from pregnancy to approximately child age 6 years
(Matijasevich et al., 2015; van der Waerden et al., 2015). Both studies, one using a community
sample of mothers in Brazil (Matijasevich et al., 2015) and the other of mothers in France (van
der Waerden et al., 2015), identified a group of mothers whose depression symptoms began to
rise in the child’s preschool period, with the offspring of these mothers being at similar risk for
later psychiatric disorder as the offspring of mothers with depression symptoms that started high
and decreased over the study (Matijasevich et al., 2015). In the current study, offspring of
mothers with increasing symptoms were nearly two times more likely to have suicidal ideation
at age 16 years compared to offspring of mothers with minimal symptoms. It should be noted
however, that not only did mothers with increasing symptoms have the most uncertainty in
group membership in the derivation of classes, but also, wider confidence intervals meant there
was more uncertainty in the association with offspring suicidal ideation, especially when using
only those with complete data, and when excluding offspring with earlier suicidal ideation. In
addition, there was only weak evidence for increased risk of suicide attempt in offspring of

mothers with increasing symptoms after adjusting for potential confounders.

Previous studies have provided strong evidence that both a diagnosis of depression (Evans et al.,
2004; Nock et al., 2013) and maternal suicide attempt (Geulayov et al., 2012; Geulayov et al.,
2014) increase risk for suicide-related behaviour in adolescents. In this study, associations
between differing levels of maternal depression and later offspring suicide-related behaviour
were slightly attenuated when including maternal suicide attempt and offspring depression
diagnosis in the analysis, especially for the chronic-severe class. However, there was still
evidence for an association between the classes of maternal depression symptoms and offspring
suicide-related behaviour after accounting for these potential mediators. These findings extend
results from studies that have found that maternal depression and maternal suicide attempt,
assessed retrospectively, have independent links with offspring suicidal ideation and behaviour
(Gureje et al., 2011). Furthermore, these results provide support for the view that maternal

depression, in addition to contributing to risk for a diagnosis of depression in the offspring, may
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also contribute to risk for suicide-related behaviour through other routes (Gureje et al., 2011;
Wilcox et al., 2010). The results from this chapter showed that offspring of mothers with
chronic-severe depression symptoms were at highest risk of suicide-related behaviour with
these offspring being two times more likely to have suicidal ideation and make a suicide attempt
compared to offspring of mothers with minimal symptoms. In addition, there was evidence that
offspring of mothers with chronic-severe symptoms were also at increased risk of suicidal
ideation when compared to offspring of mothers with sub-threshold, increasing and mild
symptoms. This is unsurprising as not only are chronic and severe symptoms of depression
likely to indicate higher genetic risk, but also offspring exposed to chronic symptoms are more
likely to be exposed to a variety of environmental risk factors such as a negative family
environment (Goodman & Gotlib, 1999). Genetic confounding was not something that we were
able to account for in this study; however it is an important consideration given evidence that
longitudinal stability in depression symptoms is mainly attributable to genetic factors (Nivard et
al., 2014).

These findings need to be considered in the light of some additional limitations. Firstly, as with
most cohort studies, there was selective attrition over time; however, potential bias arising from
missing data was dealt with using multiple imputation, utilising a large amount of additional
information to make the assumption of MAR as plausible as possible (White et al., 2011).
Previous studies have recommended using multiple imputation to deal with potential bias
arising from missing data, especially when data are thought to be MAR (conditional on the
other variables included in the model) (Moodie, Delaney, Lefebvre, & Platt, 2008).
Additionally, analyses were repeated using only those with complete data and the pattern of
findings was the same except for weaker evidence of an association for the increasing and mild
classes after adjusting for all covariates. This pattern of findings across imputed and complete
case samples has been shown previously in studies using the same sample that have reported
that the association between maternal and offspring depression may be underestimated in
complete case analyses (Pearson et al., 2013). Second, it is important to consider the possibility
of reverse causation i.e. offspring suicidal ideation having an adverse effect on maternal
depression symptom course. Even though offspring suicidal ideation was assessed
approximately five years after the maternal depression trajectories, some offspring may already
have experienced suicidal ideation at earlier time points. When excluding offspring that reported
suicidal ideation at age 11 years all associations were attenuated slightly, however conclusions
remained the same, at least for offspring of mothers with chronic-severe and sub-threshold
symptoms suggesting that reverse causation is unlikely to fully explain these associations.
Third, the importance of offspring depression as a mediator of intergenerational links may be

underestimated. Although the presence of offspring MDD was assessed repeatedly from age 7
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to age 15 years findings may not account for offspring that had an episode of depression
between assessments or at age 16 years when suicide-related behaviour was assessed. It is also
possible that concurrent sub-threshold symptoms of offspring depression at age 16 years could
further explain associations. However, diagnostic measures of depression were unavailable at
age 16 years and broader symptom screens typically also tap into a range of other related
psychopathology, personality traits and cognitive processes. The overlap between suicidal
ideation and depression symptoms in adolescents is difficult to disentangle and is something
that future research should investigate more thoroughly. Fourth, we treated the derived classes
of maternal depression symptoms as observed groups in analyses examining the association
with offspring suicide-related behaviour. This approach means that the uncertainty in latent
class membership is not taken into account and can inflate differences between classes that are
not well separated. However, when the posterior probability scores for each trajectory group are
high, as in the current study, this indicates clear separation of classes and provides justification
for the approach that was taken. Therefore, it is unlikely that not taking account of the
uncertainty in class membership would substantially bias the findings. Finally, risk to offspring
from paternal depression was not considered, and this could reflect an important confounding

factor for associations between maternal depression and offspring suicide-related behaviour.

In summary, variation in maternal depression symptoms over time was associated with
subsequent offspring suicidal ideation and suicide attempt, with greatest risk for offspring of
mothers with chronic-severe symptoms. However, suicide risk should be considered in
offspring, even when maternal depression symptoms are below clinical levels. Offspring of
mothers with subclinical levels of depression symptoms are an important group to consider as
these offspring may be less likely to be known to services as mothers may have never been
diagnosed with clinical depression. In this sample, only half of mothers with sub-threshold
symptoms were known to services. However, as expected, it is offspring of mothers with both
chronic and severe depression symptoms that are most at risk and a priority for preventive
interventions. Additionally, as 26% of non-depressed adolescents in this group reported suicidal
ideation at age 16 years, this highlights the importance of enquiring about suicidal ideation in
offspring of depressed mothers, even when offspring do not have a diagnosis of depression.
Given that the majority of mothers from the chronic-severe class were already known to
services, this would be an easily identified high-risk group to target (Potter et al., 2012). These
results may have implications for adult mood disorder clinics, GPs and schools. The findings
highlight the importance of GPs being aware of potential problems in children of mothers with
chronic depression, and the need for adult services to consider risks in adolescent offspring of
mothers with severe and chronic depression. Identifying barriers to effective communication

between adult and child services will be important. The results also highlight the importance of
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educating schools in being able to identify children at high suicide risk, and knowing the
appropriate course of action to take, given that, for some children at risk, it is possible that
neither parent nor child will already be known to services. Given that maternal suicide attempt
and offspring depressive disorder did not fully explain associations between maternal
depression and offspring suicide-related behaviour in this chapter, examining other potential
mechanisms that may help to explain why offspring of mothers with depression are at increased

risk for suicide-relate behaviour is an important next step.
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Chapter 4: Pathways to suicide-related behaviour in offspring of depressed mothers: the

role of offspring psychopathology

The work presented in this chapter has been published: Hammerton, G., Zammit, S., Mahedy, L.,
Pearson, R., Sellers, R., Thapar, A., & Collishaw, S. (2015). Pathways to suicide-related behaviour in
offspring of depressed mothers: the role of offspring psychopathology. Journal of the American
Academy of Child and Adolescent Psychiatry, 54(5), 385-393.

The published article has been edited for this chapter in order to include additional results
(previously available as supplementary materials) and to reduce the amount of repetition across
Chapter 2 and section 4.3 in this chapter. However, there is some repetition of content in section
4.2 and the thesis introduction (Chapter 1).

Please see http://www.jaacap.com/article/S0890-8567(15)00078-7/abstract for the full

published article.

4.1: Summary

Offspring of mothers with depression are a high-risk group for the development of suicide-
related behaviour. These offspring are therefore a priority for preventive interventions; however
pathways contributing to risk, including specific aspects of offspring psychopathology, remain
unclear. Chapter 3 highlighted that differing levels of maternal depression symptoms were
associated with later suicidal ideation and suicide attempt in offspring even after accounting for
maternal suicide attempt and offspring depression. The following chapter builds on these
findings by examining whether heterotypic transmission of risk for psychopathology more
generally plays an important role. The specific aim of this chapter was to examine whether
offspring symptoms of MDD, GAD, DBD, ADHD and alcohol abuse independently mediate the
association between maternal depression and offspring suicide-related behaviour. Data were
again utilised from ALSPAC. In Chapter 3, five distinct classes of maternal depression
symptoms were identified (minimal, mild, increasing, sub-threshold, chronic-severe). It was
found that offspring of mothers from each of the depression classes were at increased risk of
later suicide-related behaviour compared to offspring of mothers with minimal symptoms. In
addition, it was found that offspring of mothers with chronic-severe symptoms were at greatest
risk; however there was no difference in risk between offspring of mothers with mild,
increasing and sub-threshold symptoms. Therefore, for all remaining analyses, the mild,
increasing and sub-threshold classes were collapsed and three groups of maternal depression
symptoms were compared (minimal, moderate, chronic-severe). This was done to simplify
analyses using structural equation models with multiple mediators and to reduce the number of

models examined. Offspring psychopathology was assessed at age 15 years and suicide-related
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behaviour was assessed at age 16 years. The association between maternal chronic-severe
depression symptoms and offspring suicidal ideation was independently mediated by offspring
MDD, GAD and DBD symptoms. The same mechanisms were found for offspring of mothers
with moderate depression symptoms over time. Results were similar for offspring suicide
attempt except for additional evidence of an indirect effect through offspring ADHD symptoms.
Findings highlight that suicide prevention efforts in offspring of mothers with depression should
not only be targeted at offspring with MDD; it is also important to consider offspring with other
forms of psychopathology.

4.2: Chapter introduction

It is well-established that offspring of mothers with depression are at increased risk for the
development of suicide-related behaviour (Garber et al., 1998; Kerr et al., 2008; Klimes-Dougan
et al., 1999, 2008; Mittendorfer-Rutz et al., 2012, 2008; Wilcox et al., 2010) and are therefore a
priority for preventive interventions. However the reasons why they are at increased risk,
including the role of specific aspects of offspring psychopathology, remain unclear. Offspring
of mothers with depression are at increased risk for a range of mental health problems
(including depression, anxiety, disruptive behaviour disorders, ADHD and alcohol abuse)
(Goodman et al., 2011; Low et al., 2012), and there is some evidence that each of these
disorders is associated with both suicidal ideation and suicide attempt in adolescence (Boden et
al., 2007; Gould et al., 1998; Nock et al., 2013; Verona & Javdani, 2011). Studies have
consistently shown that depressive disorder is associated with suicide-related behaviour when
taking account of other psychopathology (Gould et al., 1998; Nock et al., 2013), however
findings as to whether the effects of other disorders are independent of depression and each

other have been inconsistent.

A recent national survey of US adolescents (Nock et al., 2013) found no independent effect of
GAD, assessed retrospectively, on suicide-related behaviour in adolescents. However, a
longitudinal sample of adolescents (Boden et al., 2007), found that GAD was associated with
later suicide-related behaviour after adjusting for the presence of other psychopathology.
Findings for substance abuse have also been inconsistent with some studies showing an
association with suicidal ideation (Nock et al., 2013) and others only with suicide attempt
(Gould et al., 1998; Verona & Javdani, 2011). ADHD has generally been combined with other
disruptive behaviour disorders (Gould et al., 1998; Verona & Javdani, 2011) meaning it is
difficult to draw conclusions about the independent effects; however, the national survey of US
adolescents (Nock et al., 2013) examined the disorders separately and found an independent

effect of ODD on later suicidal ideation but that ADHD was only associated with the transition
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from ideation to attempt (Nock et al., 2013). Previous studies have not fully taken account of the
co-occurrence of offspring psychopathology by examining the effects of each disorder whilst
adjusting for covariance between them. Given evidence that disorders tend to co-occur in
adolescents (Caron & Rutter, 1991) and that high levels of comorbidity are associated with
suicide (Cavanagh et al., 2003), taking account of this co-occurrence is important to examine
the independent effects of specific aspects of offspring psychopathology.

Longitudinal studies examining the influence of maternal depression on offspring suicidal
ideation have found that adjustment for offspring depression symptoms did not fully account for
risk effects (Kerr et al., 2008; Wilcox et al., 2010). However, the mediating role of other types
of offspring psychopathology has rarely been investigated. One longitudinal case-control study
using Swedish inpatient care registers found that the association between maternal affective
disorder and offspring suicide attempt was attenuated although still present, when adjusted for
whether offspring had been hospitalised due to a range of different psychiatric disorders
(Mittendorfer-Rutz et al., 2008). A cross-sectional study found a similar pattern of results when
examining suicidal ideation and suicide attempt in adult offspring of parents with depression
with adjustment for the presence of lifetime offspring psychiatric disorder (Gureje et al., 2011).
However, more research is needed to examine the relative or differential importance of specific
types of offspring psychopathology in explaining the association between maternal depression
and subsequent offspring suicidal ideation and suicide attempt in adolescence. This is important
given that offspring of mothers with depression show a broad range of psychopathology.
Additionally, it is an essential first step to establishing whether treating specific symptoms in
offspring of depressed mothers is likely to lead to a reduction in suicide-related behaviour.
There is evidence that more chronic and severe symptoms of maternal depression have a greater
impact on offspring development (Stein et al., 2014) highlighting the importance of testing
mechanisms for this group. However, it is not known whether risk mechanisms underlying links

with offspring suicide-related behaviour vary by maternal depression severity.

Therefore, the present investigation uses a large population cohort to examine how much of the
association between differing levels of maternal depression symptoms, over the first eleven
years of their child’s life, and later offspring suicidal ideation and suicide attempt is explained
by proximal offspring psychopathology including symptoms of MDD, GAD, DBD, ADHD and
alcohol abuse. It is expected that offspring MDD symptoms will account for most of the indirect
effect. However, given evidence that suicide-related behaviour can occur outside the context of
depression (Lewinsohn et al., 1996), it is also expected that other symptom types will show

additional independent mediating effects.
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4.3: Chapter methods
4.3.1: Sample

Data were utilised from a large UK birth cohort study; ALSPAC. Further detail on the sample is
given in Chapter 2 (section 2.1).

4.3.2: Measures

Maternal depression symptom trajectories

In Chapter 3, LCGA was used to identify qualitatively distinct patterns of depression symptoms
in mothers over time. Based on fit statistics, size of the latent classes and parsimony, a five class
model represented the best fit to the data. In Chapter 3 it was found that offspring of mothers
from each of the depression classes were at increased risk of later suicide-related behaviour
compared to offspring of mother with minimal symptoms. In addition, it was found that
offspring of mothers with chronic-severe symptoms were at greatest risk; however there was no
difference in risk between offspring of mothers with mild, increasing and sub-threshold
symptoms. Therefore, in this and the next chapter, the five classes were collapsed to form a 3-
level categorical variable: 0 “minimal”; 1 “moderate (including mild, increasing and sub-
threshold classes)”; 2 “chronic-severe”. Approximately 40% of the sample belonged to the
minimal class, 55% of the sample belonged to the moderate group and 5% of the sample
belonged to the chronic-severe class. In all analyses the minimal class is treated as the reference

group. Further detail on the derivation and validation of classes is given in Chapter 3.

Offspring suicide-related behaviour

Suicide-related behaviour at age 16 years was assessed via a self-report postal questionnaire
(Kidger et al., 2012). Further detail is given in Chapter 2 (section 2.4.3).

Possible mediating variables: offspring psychopathology

Offspring psychopathology was assessed using the DAWBA (Goodman et al., 2000) parent and
child versions. Different time spans are used across the DAWBA sections to follow DSM-IV
criteria. At age 15 years, parent versions of the DAWBA were used to assess symptoms of DBD
(ODD over the past 6 months or conduct disorder over the past year; symptom range: 0-31) and
symptoms of ADHD over the past 6 months (range: 0-30). Child versions of the DAWBA were
used to assess symptoms of MDD over the past month (range: 0-25) and symptoms of GAD
over the past 6 months (range: 0-33). Parent versions were used for DBD and ADHD and child

versions were used for MDD and GAD as this was what was available as part of the ALSPAC
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data collection at age 15 years. Each DAWBA section contains 20-25 questions with skip rules
so that the full set of questions is only administered when adolescents meet criteria for initial
screening questions (Goodman et al., 2000). Where questions were skipped, they were coded as
zero. The questions follow the diagnostic criteria operationalised in the DSM-1V and ICD-10.
Continuous symptom scores were derived from the sum of all symptom items within the
relevant section of the DAWBA. Symptoms of alcohol abuse over the last two years were
assessed at the same time point using questions taken from the Semi Structured Assessment of
the Genetics of Alcoholism interview (Bucholz et al., 1994; Hesselbrock, Easton, Bucholz,
Schuckit, & Hesselbrock, 1999) that correspond relatively well to DSM-IV criteria for alcohol
abuse and dependence (Dick et al., 2013) (range 0-88).

Potential confounders

Maternal questionnaires completed during pregnancy were used to assess housing tenure
(owned vs. rented), marital status (married vs. single), maternal level of education (below O-
level, O-level or above O-level), self-reported psychiatric disorder before pregnancy (yes/no;
including drug addiction, alcoholism, schizophrenia, anorexia nervosa, severe depression or any
other psychiatric disorder), maternal family history of depression (neither, one or both parents)
and smoking in pregnancy (smoked tobacco in either the first three months or the last two
weeks of pregnancy).

4.3.3: Statistical analyses

The starting sample for these analyses included mothers who had information on the latent
classes of maternal depression symptoms (N = 10,559). Of the starting sample, 4,588 offspring
had complete data on suicide-related behaviour at age 16 years (43%; 1,904 males and 2,684
females; mean age: 16.7 years, standard deviation: 0.2 years). Of these, 2,445 offspring also had
complete data on symptoms of psychopathology at age 15 years. Given that list-wise deletion of
families can increase sample bias (White et al., 2011), missing data for offspring suicide-related
behaviour and psychopathology and other covariates were imputed using MICE (Van Buuren &
Oudshoom, 2000). Further detail on the imputation procedure is given in Chapter 2 (section
2.2.2). Main results are presented for four different imputation approaches (1. full imputation, N
= 10,559; 2. imputation for those sent questionnaires at 16, N = 8,475; 3. imputation for those

with complete outcome data, N = 4,588; 4. complete case analysis, N = 2,445).

Following multiple imputation, symptom counts were standardised to allow estimates to be
comparable. Univariable logistic and linear regression analyses were then performed, as
appropriate, to examine initial associations between variables. Next, a multiple mediation model

was run using SEM in Mplus to assess effects of moderate or chronic-severe maternal
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depression symptoms (with minimal class as the reference group) on offspring past year suicidal
ideation at age 16 years. Models include both direct and indirect paths through offspring
symptoms of psychopathology at age 15 years and simultaneously adjust for residual covariance
between symptoms. A weighted least squares estimator (WLSMV) was used due to its
robustness in analysing both continuous and categorical measures in SEM (Muthén & Muthén,
1998-2012). Results from path analyses with a categorical outcome (including indirect effects)
are presented as probit regression coefficients (referred to throughout as B). Probit coefficients
refer to the strength of the association between an exposure and probability of group
membership. Therefore, the coefficient represents the difference that a 1-unit change in the
exposure variable makes in the cumulative normal probability of the outcome variable. Indirect
effects were calculated using bias-corrected bootstrapping with 500 replications. To examine if
the indirect effects within the same model differed in strength, post-hoc Wald Chi square tests
were used to test the assumption of equality between constrained indirect effects. Secondary
analyses examined offspring lifetime suicide attempt as the outcome. Analyses were conducted
using Stata version 13 (StataCorp, 2013) and Mplus version 7 (Muthén & Muthén, 1998-2012).

4.4: Results

4.4.1: Descriptive data for maternal depression, offspring psychopathology and offspring

suicidal ideation

The prevalence of past year suicidal ideation at the age 16 years assessment was 15% (95% CI:
14-17%; 11% of males and 20% of females). Table 4.1 shows means, standard deviations and

correlations between offspring symptoms of psychopathology at age 15 years.

Table 4.1 -Means, standard deviations and correlations between offspring symptoms of

psychopathology; imputed N = 10,559

1 2 3 4 5
1. MDD symptoms -
2. GAD symptoms B2xFx
3. DBD symptoms 21FFR 14Fx*
4. ADHD symptoms J2%*x QQ*** GOxEE
5. Alcohol abuse symptoms 22%FFx QxR 0%k D Fxx
Mean (sd) 3.06 2.87 1.54 2.59 3.22

(6.10) (5.63) (552) (6.77) (11.22)
p<0.10; *p < 0.05; **p<0.01; ***p< 0.001
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Table 4.2 shows mean depression symptoms at each assessment for mothers in each of the three

groups of maternal depression.

Table 4.2 - Mean depression symptoms (with 95% Confidence Intervals) at each assessment for
mothers in the chronic-severe class, moderate group and minimal class; N = 10,559; clinical cut-
off on Edinburgh Postnatal Depression Scale (EPDS) = 13

Child age at EPDS Mean (95% CI)

assessment Chronic-severe Moderate Minimal
(5.2%) (55.2%) (39.6%)
18 weeks gestation  14.3 (13.9,14.7) 8.4 (8.3,8.5) 3.5(3.4,3.6)
32 weeks gestation  15.5(15.1,15.9) 8.7 (8.6, 8.8) 3.3(3.2,3.4)
8 weeks 14.8 (14.4,15.2) 7.5(7.4,7.6) 2.6 (2.5,2.7)
8 months 14.7 (14.3,15.1) 6.9 (6.8,7.0) 2.0(2.0,2.1)
1 year 9 months 155(15.2,15.9) 7.3(7.2,7.4) 2.3(2.2,2.4)
2 years 9 months 15.7 (15.3,16.1) 8.0(7.9,8.2) 2.6 (2.6,2.7)
5 years 1 month 15.4 (15.0,15.9) 7.7(7.6,7.8) 2.6 (2.5, 2.6)
6 years 1 month 15.6 (15.2,16.1) 8.1(7.9,8.2) 2.8(2.7,2.9)
8 years 1 month 15.6 (15.0,16.1) 7.7 (7.6,7.8) 2.7 (2.6, 2.8)
11 years 2 months  15.2 (14.7,15.8) 7.4(7.2,7.5) 2.6 (2.5, 2.8)

4.4.2: Associations between maternal depression, offspring psychopathology and offspring

suicidal ideation

Twenty nine percent (95% CI 23, 35%) of offspring of mothers with chronic-severe depression
symptoms reported past year suicidal ideation at age 16 years, compared to 17% (95% CI 15,
18%) of offspring of mothers with moderate depression symptoms and 12% (95% CI 10, 13%)

of mothers with minimal symptoms over time.

Before conducting the mediation models, univariable associations between exposure, mediators
and outcome were examined. There was evidence for increased risk of suicidal ideation in
offspring of mothers with chronic-severe depression symptoms [OR 3.04 (95% CI 2.19, 4.21)]
and offspring of mothers with moderate symptoms [OR 1.51 (95% CI 1.30, 1.75)] in
comparison to offspring of mothers with minimal symptoms (Table 4.3). Table 4.3 also shows
evidence of a positive association between offspring symptoms of MDD, GAD, DBD, ADHD

and alcohol abuse at age 15 years and offspring suicidal ideation at age 16 years.
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Table 4.3 - Univariable logistic regression analyses between each group of maternal depression

symptoms in comparison to minimal class (reference group) and offspring symptoms of

psychopathology (as the exposures) and offspring past year suicidal ideation at age 16 years as
the outcome (Odds Ratios (OR) and 95% Confidence Intervals (95% CI) displayed); imputed N

=10,559

Exposures

OR (95% CI)

Maternal depression group
Minimal
Moderate

Chronic-severe

Reference group
1.51 (1.30, 1.75)***
3.04 (2.19, 4.21)***

Offspring psychopathology
MDD symptoms

GAD symptoms

DBD symptoms

ADHD symptoms

Alcohol abuse symptoms

2.22 (1.99, 2.48)***
1.83 (1.67, 1.99)***
1.50 (1.38, 1.63)***
1.26 (1.14, 1.38)***
1.38 (1.27, 1.51)***

#p<0.10; *p < 0.05; **p < 0.01; ***p < 0.001

Next, the association between maternal depression and offspring symptoms of psychopathology

was examined. Table 4.4 shows evidence for increased risk of all symptoms of psychopathology

at age 15 years in offspring of mothers with chronic-severe depression symptoms and offspring

of mothers with moderate symptoms in comparison to offspring of mothers with minimal

symptoms.
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Table 4.4 - Univariate linear regression analyses between each group of maternal depression symptoms in comparison to minimal class (reference group) and
offspring symptoms of psychopathology at age 15 years (Beta coefficients (p ) and 95% Confidence Intervals (95% CI) displayed); imputed N = 10,559

Maternal depression group P 5% C)

(exposure) MDD symptoms  GAD symptoms  DBD symptoms  ADHD symptoms  Alcohol abuse symptoms
Minimal Reference group

Moderate A7 (11, .22)*** 18 (.13,.23)*** .29 (.24, .34)*** 31 (.26, .36)*** 10 (.04, .16)***
Chronic-severe 38 (.25, .51)*** 41 (.27, .56)*** .80 (.66,.94)***  75(.62, .87)*** 29 (.15, .43)***

#p<0.10; *p < 0.05; **p < 0.01; ***p < 0.001; all symptoms counts are standardised therefore a coefficient of 0.38 means that chronic-severe depression (compared

to minimal depression) is associated with an increase of 0.38 standard deviations in offspring MDD symptoms
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4.4.3: Mediation of effect of maternal depression on offspring suicidal ideation

Next, a multiple mediation model was run to assess effects of the groups of maternal depression
symptoms (with minimal class as the reference group), on subsequent offspring past year
suicidal ideation (at age 16 years) both directly and indirectly, through offspring symptoms of
psychopathology at age 15 years. Figure 4.1 shows results from the structural model examining
the direct effect of maternal chronic-severe depression symptoms on offspring suicidal ideation,
and the indirect effects through offspring symptoms of MDD, GAD, DBD, ADHD and alcohol
abuse. There was evidence that offspring of mothers with chronic-severe symptoms were at
increased risk for all symptom types compared to offspring of mothers with minimal symptoms.
Figure 4.1 also shows evidence that offspring symptoms of MDD, GAD, DBD and alcohol
abuse were independently associated with offspring suicidal ideation. However, there was still
evidence of a direct effect of maternal chronic-severe depression on offspring suicidal ideation
not mediated through offspring symptoms of psychopathology [probit coefficient B 0.36 (95%
C10.17, 0.55); p <0.001]. A probit coefficient of 0.36 indicates that for each unit increase in the
exposure (i.e. from minimal to chronic-severe depression), there is an increase of 0.36 standard
deviations in the predicted z score of the cumulative normal distribution of offspring suicidal

ideation.
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Pregnancy to child Age 15 years Age 16 years
age 11 years

MDD
symptoms

GAD
symptoms

Chronic-severe
depression

DBD
symptoms

Offspring suicidal
ideation

A

ADHD
symptoms

Alcohol abuse
symptoms

.36***
®p < 0.01; ***p < 0.001

Figure 4.1 — Structural model showing the direct effect of maternal chronic-severe depression
symptoms (with minimal class as the reference group) on offspring past year suicidal ideation,
and the indirect effects through offspring symptoms of Major Depressive Disorder (MDD),
Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit
Hyperactivity Disorder (ADHD) and alcohol abuse; Residual covariance coefficients not shown
on diagram; imputed N = 10,559; non-standardised probit regression coefficients presented for
categorical outcome (offspring suicidal ideation); linear regression coefficient presented for

continuous outcomes (offspring symptoms)

Table 4.5 (model 1a) shows the indirect effects of maternal chronic-severe depression on
offspring suicidal ideation through offspring symptoms of MDD, GAD, DBD, ADHD and
alcohol abuse. There was evidence of an indirect effect through offspring symptoms of MDD [B
0.10 (95% CI 0.06, 0.15)], GAD [B 0.06 (95% CI 0.03, 0.09)] and DBD [B 0.11 (95% CI 0.06,
0.16)] and weak evidence of an indirect effect via symptoms of alcohol abuse [B 0.02 (95% ClI
0.00, 0.04)]. Of the total effect [B 0.63 (95% CI 0.44, 0.82)], 17% was explained through MDD,
10% was explained through GAD, 17% was explained through DBD and 3% was explained
through alcohol abuse. Table 4.5 (model 1b) shows that indirect effects via MDD, GAD and
DBD symptoms were slightly attenuated but strong evidence of effects remained when adjusted
for potential confounders assessed in pregnancy. Post-hoc Wald Chi-square tests were then

performed to compare the strength of parameters for the indirect effects with one another (again
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adjusting for potential confounders). There were no differences in effect sizes for the indirect
effects via MDD, GAD and DBD symptoms (all p > 0.12); however, there was evidence that the
indirect effects via MDD, GAD and DBD symptoms were each stronger than the indirect effects
through symptoms of ADHD and alcohol abuse (all p < 0.04). Findings were comparable
across different imputation samples (Table 4.5, models 2 and 3).

When using complete cases (Table 4.5, model 4), although all indirect effects were weaker,
conclusions were similar. There was again evidence of an indirect effect through offspring
symptoms of GAD [B 0.04 (95% C1 0.01, 0.10)] and DBD [B 0.10 (95% CI 0.05, 0.18)].
However, there was no longer evidence of an indirect effect through offspring symptoms of
MDD [B 0.03 (95% CI -0.03, 0.08)]; this was due to a weaker association between maternal
chronic-severe depression and offspring symptoms of MDD in complete case analyses (not

shown).
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Table 4.5 - Indirect effect of maternal chronic-severe depression (with minimal class as the reference group) on offspring suicidal ideation through offspring
symptoms of Major Depressive Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit Hyperactivity
Disorder (ADHD) and alcohol abuse (probit regression coefficient and 95% Confidence Intervals (95% CI) displayed)

Model 2 Indirect effects via offspring symptoms (probit coefficient (95% CI))

MDD GAD DBD ADHD Alcohol abuse
Model 1a: using full imputed data; .10 (.06, .15) .06 (.03,.09) .11(.06,.16) -.02(-.06, .02) .02 (.00, .04)
unadjusted (N = 10,559)°
Model 1b: adjusted for confounders .07 (.04, .11) .04 (.01,.07) .08 (.04,.12) -.01(-.04,.03) .01 (-.00, .02)
(N=10,559) ¢

Model 2: as Model 1a, imputing those .10 (.06, .15) .06 (.03,.10) .10(.05,.14) -.03(-.07,.01) .02 (-.00, .03)

that were sent questionnaire (N = 8,475)

Model 3: as Model 1a, imputing those .06 (.00, .11) .05(.01,.08) .09 (.04,.14) -.02(-.06,.01) .01 (-.01, .02)

with complete outcome data (N = 4,588)

Model 4: as Model 1a, complete cases .03 (-.03,.08) .04 (.01,.10) .10(.05,.18) -.05(-.12,-.02) .00 (-.01,.02)

(N = 2,445)
aModel 1a shows the unadjusted results using the full imputed dataset; model 1b shows results after adjusting for confounders assessed in pregnancy; model 2 shows
the unadjusted results using imputed data for those offspring that were sent the questionnaire at age 16 years; model 3 shows the unadjusted results using imputed
data for mediators in those that had complete outcome data; model 4 shows the unadjusted results using only those with complete data on all variables in analysis
b Adjusting only for covarying offspring psychopathology as per Figure 4.1

¢ Adjusting for confounders assessed in pregnancy (child gender, housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family
history of depression and maternal psychiatric disorder before pregnancy)
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The pattern of results was similar when examining indirect effects of maternal moderate
depression symptoms on offspring suicidal ideation with evidence of indirect effects through
offspring symptoms of MDD [B 0.05 (95% CI 0.03, 0.06)], GAD [B 0.03 (95% C1 0.02, 0.04)]
and DBD [B 0.04 (95% CI 0.02, 0.06)] (Table 4.6, model 1a). Again, there was still evidence of
a direct effect of maternal moderate depression on offspring suicidal ideation not mediated
through offspring symptoms of psychopathology [probit coefficient B 0.11 (95% CI 0.03, 0.20);
p = 0.006]. Of the total effect [B 0.22 (95% CI 0.14, 0.30)], 20% was explained through MDD,
12% was explained through GAD and 17% was explained through DBD. These indirect effects
remained after adjusting for confounders (Table 4.6, model 1b). Findings were again
comparable across different imputation samples (Table 4.6, models 2 and 3) and when using
complete cases (Table 4.6, model 4). When running analyses in those offspring who did not
report suicidal ideation at age 11 years (i.e. new onset cases), conclusions remained the same

(see Appendix 5).

Finally, for ease of interpretation, probit coefficients within the path diagram (Figure 4.1) were
converted to odds ratios using the scaling factor proposed by Amemiya and colleagues (1981);
by multiplying a probit coefficient by 1.6, it can be made to approximate the log odds ratio
coefficients of a logistic regression (Amemiya, 1981; Ntzoufras, Dellaportas, & Forster, 2003;
Rassen, Schneeweiss, Glynn, Mittleman, & Brookhart, 2009). However, a probit coefficient
does not have constant odds, and there is a lack of consensus on the scaling factor that should be
used, therefore, this calculation is a rough approximation. Appendix 6 shows the structural
model from Figure 4.1 but with the probit coefficients converted to odds ratios.
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Table 4.6 - Indirect effect of maternal moderate depression symptoms (with minimal class as the reference group) on offspring suicidal ideation through offspring

symptoms of Major Depressive Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit Hyperactivity

Disorder (ADHD) and alcohol abuse (probit regression coefficient and 95% Confidence Intervals (95% CI) displayed)

Model @ Indirect effects via offspring symptoms (probit coefficient (95% ClI))

MDD GAD DBD Alcohol abuse
Model 1a: using full imputed data; .05(.03,.06) .03(.02,.04) .04(.02,.06) -.01(-.03,.01) .01 (.00, .01)
unadjusted (N = 10,559)°
Model 1b: adjusted for confounders .04 (.02,.05) .02(.01,.03) .03(.02,.04) -.00(-.02,.01) .00 (-.00, .01)
(N =10,559) ¢
Model 2: as Model 1a, imputing those .05(.03,.06) .03(.01,.04) .04(.02,.05) -.01(-.03,.01) .01 (.00, .01)
that were sent questionnaire (N = 8,475)
Model 3: as Model 1a, imputing those .04 (.02,.06) .02(.01,.03) .03(01,.05) -01(-03,.01) .00 (-.00,.01)
with complete outcome data (N = 4,588)
Model 4: as Model 1a, complete cases .03(.01,.05) .02(.01,.03) .03(.02,.06) -.02(-.05,-.01) .00(-.00,.01)

(N = 2,445)

aModel 1a shows the unadjusted results using the full imputed dataset; model 1b shows results after adjusting for confounders assessed in pregnancy; model 2 shows
the unadjusted results using imputed data for those offspring that were sent the questionnaire at age 16 years; model 3 shows the unadjusted results using imputed
data for mediators in those that had complete outcome data; model 4 shows the unadjusted results using only those with complete data on all variables in analysis

b Adjusting only for covarying offspring psychopathology

¢ Adjusting for confounders assessed in pregnancy (child gender, housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family
history of depression and maternal psychiatric disorder before pregnancy)
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4.4.4: Mediation of effect of maternal depression on offspring lifetime suicide attempt

The prevalence of lifetime suicide attempt at the age 16 years assessment was 8% (95% ClI 7,
9%; 5% of males and 11% of females). There was evidence for increased risk of suicidal
attempt in offspring of mothers with chronic-severe depression symptoms [OR 3.79 (95% ClI
2.48, 5.78)] and offspring of mothers with moderate symptoms [OR 1.85 (95% CI 1.47, 2.34)]
in comparison to offspring of mothers with minimal symptoms (Table 4.7). Table 4.7 also
shows evidence of a positive association between offspring symptoms of MDD, GAD, DBD,
ADHD and alcohol abuse at age 15 years with offspring lifetime suicidal attempt by age 16
years.

Table 4.7 - Univariable logistic regression analyses between each group of maternal depression
symptoms in comparison to minimal class (reference group) and offspring symptoms of
psychopathology (as the exposures) and offspring lifetime suicide attempt at age 16 years as the
outcome (Odds Ratios (OR) and 95% Confidence Intervals (95% CI) displayed); imputed N =
10,559

Exposures OR (95% CI)
Maternal depression group

Minimal Reference group
Moderate 1.85 (1.47, 2.34)***
Chronic-severe 3.79 (2.48, 5.78)***
Offspring psychopathology

MDD symptoms 2.72 (2.35, 3.14)***
GAD symptoms 1.83 (1.67, 1.99)***
DBD symptoms 1.79 (1.61, 2.00)***
ADHD symptoms 1.63 (1.43, 1.87)***

Alcohol abuse symptoms 1.48 (1.34, 1.64)***
#p<0.10; *p < 0.05; **p < 0.01; ***p < 0.001

Table 4.8 (model 1a) shows evidence of an indirect effect of maternal chronic-severe depression
symptoms on offspring suicide attempt through offspring symptoms of MDD [B 0.11 (95% ClI
0.06, 0.16)], GAD [B 0.07 (95% C1 0.03, 0.11)], DBD [B 0.11 (95% CI 0.06, 0.16)] and ADHD
[B 0.06 (95% CI 0.01, 0.12)] and weak evidence of an indirect effect via symptoms of alcohol
abuse [B 0.02 (95% CI -0.00, 0.03)]. There was also evidence of a direct effect of maternal
chronic-severe symptoms on suicide attempt not mediated through offspring symptoms of
psychopathology [B 0.31 (95% CI 0.10, 0.52); p = 0.003]. Of the total effect [B 0.68 (95% CI
0.45, 0.90)], 16% was explained through MDD, 10% was explained through GAD, 16% was
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explained through DBD, 9% was explained through ADHD and 2% was explained through
alcohol abuse. Strong evidence of indirect effects via MDD, GAD, DBD and ADHD persisted
after adjustment for confounders (model 1b). Findings were comparable across different
imputation samples (models 2 and 3).

When using complete cases (Table 4.8, model 4), all indirect effects were weaker. However,
there was still evidence of an indirect effect through offspring symptoms of GAD [B 0.04 (95%
C10.01, 0.09)] and DBD [B 0.07 (95% CI 0.02, 0.15)]. There was only weak evidence of an
indirect via ADHD symptoms [B 0.03 (95% CI -0.01, 0.09)] and again there was no longer
evidence of an indirect effect through offspring symptoms of MDD [B 0.03 (95% CI -0.03,
0.09)] due to the weaker association between maternal chronic-severe depression and offspring

symptoms of MDD in complete case analyses.
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Table 4.8 - Indirect effect of maternal chronic-severe depression (with minimal class as the reference group) on offspring suicide attempt through offspring
symptoms of Major Depressive Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit Hyperactivity
Disorder (ADHD) and alcohol abuse (probit regression coefficient and 95% Confidence Intervals (95% CI) displayed)

Model # Indirect effects via offspring symptoms (probit coefficient (95% CI))

MDD GAD DBD ADHD Alcohol abuse
Model 1a: using full imputed data; .11 (.06, .16) .07 (.03,.11) .11(.06,.16) .06 (.01,.12) .02 (-.00, .03)
unadjusted (N = 10,559)°
Model 1b: adjusted for confounders .08 (.04, .12) .05(.02,.08) .08(.04,.13) .07(.02,.12) .01(-.00,.02)
(N =10,559) ©

Model 2: as Model 1a, imputing those .11 (.06, .16) .07 (.03,.10) .10(.05,.15) .05(.01,.10) .01 (-.01,.03)
that were sent questionnaire (N = 8,475)

Model 3: as Model 1a, imputing those .06 (.00, .12) .06 (.01,.10) .08(.03,.13) .04 (.00,.08) .00 (-.01,.01)
with complete outcome data (N = 4,588)

Model 4: as Model 1a, complete cases .03(-.03,.09) .04 (.01,.09) .07(02,.15) .03(-.01,.09) .01 (-.00,.04)
(N =2,445)

2 Model 1a shows the unadjusted results using the full imputed dataset; model 1b shows results after adjusting for confounders assessed in pregnancy; model 2 shows
the unadjusted results using imputed data for those offspring that were sent the questionnaire at age 16 years; model 3 shows the unadjusted results using imputed
data for mediators in those that had complete outcome data; model 4 shows the unadjusted results using only those with complete data on all variables in analysis

b Adjusting only for covarying offspring psychopathology

¢ Adjusting for confounders assessed in pregnancy (child gender, housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family
history of depression and maternal psychiatric disorder before pregnancy)
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Finally, in order to identify which offspring with suicidal ideation were most at risk for making
a suicide attempt, analyses with offspring suicide attempt were rerun only on the subsample of
adolescents that had reported lifetime suicidal ideation by age 16 years (n = 416). Thirty one
percent of adolescents that reported suicidal ideation in their lifetime also reported making a
suicide attempt. Again, there was evidence of an indirect effect of maternal chronic-severe
depression on offspring suicide attempt through offspring symptoms of ADHD [B 0.17 (95% CI
0.05, 0.42)], however, there was no evidence of an indirect effect via offspring symptoms of
MDD [B 0.03 (95% CI -0.01, 0.13)], GAD [B 0.04 (95% CI -0.02, 0.18)], DBD [B -0.02 (95%
Cl -0.15, 0.10)] or alcohol abuse [B 0.02 (95% CI -0.01, 0.13)].

4.5: Discussion

Children exposed to chronic and severe maternal depression symptoms across childhood were at
considerably increased risk for suicidal ideation later in adolescence. This association was, in
part, explained through offspring proximal symptoms of psychopathology. Importantly,
however, there was still evidence of a direct effect of maternal chronic-severe depression not
mediated by offspring proximal psychiatric symptoms. A further novel and important finding
was that closer examination of different aspects of psychiatric symptomatology showed that
there were independent indirect effects not only through offspring symptoms of MDD, but also
symptoms of GAD and DBD after accounting for covariation of child symptomatology and
potential confounding factors. In addition, the indirect effects through GAD and DBD
symptoms were of equal importance to MDD symptoms in terms of explaining the link between
maternal depression and adolescent suicidal ideation. This chapter found no evidence of an
indirect effect on offspring suicidal ideation through offspring symptoms of ADHD or alcohol
abuse over and above other symptoms in the offspring and potential confounders. Mechanisms
were similar for offspring of mothers with less severe levels of depression symptoms with
evidence of an indirect effect of maternal moderate depression symptoms on offspring suicidal
ideation via offspring symptoms of MDD, GAD, and DBD after adjusting for potential
confounders. Lastly, findings were similar when investigating indirect effects on offspring
suicide attempt in the whole sample, with the exception of an independent indirect effect of

maternal depression on offspring suicide attempt via offspring symptoms of ADHD.

Consistent with previous literature (Gureje et al., 2011; Mittendorfer-Rutz et al., 2008), this
chapter found evidence for a direct effect of maternal depression on offspring suicidal ideation
after accounting for offspring symptoms of psychopathology. However, the findings in this
chapter extend prior research by examining the relative importance of specific aspects of
offspring psychopathology in explaining the association between maternal depression and
subsequent offspring suicidal ideation and suicide attempt in adolescence. The results extend
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studies that have examined whether the association is explained through offspring depression
symptoms (Kerr et al., 2008; Wilcox et al., 2010) or psychiatric disorder (Gureje et al., 2011)
and provides further evidence that mood, anxiety and disruptive behaviour disorders are
independently associated with suicide-related behaviour in adolescents after taking account of
the co-occurrence of offspring symptoms. These findings also add to prior research by showing
that the same mechanisms are important for offspring of mothers with sub-threshold levels of
depression symptoms over time. Contrary to our expectation that the strongest indirect effect
would be through offspring MDD symptoms, there was no evidence that the indirect effect via
MDD symptoms was stronger than via GAD or DBD symptoms. In the current chapter,
offspring symptoms of ADHD mediated the association with offspring suicide attempt but not
ideation. Given that studies often combine ADHD with ODD and conduct disorder (Gould et
al., 1998; Verona & Javdani, 2011), differential effects on suicidal ideation and suicide attempt
may be missed. The current findings indicate that it may be more informative to examine
ADHD separately from other disruptive behaviour disorders when examining associations with
suicide-related behaviour. Additionally, it was only ADHD symptoms that were associated with
risk for suicide attempt among ideators. This supports previous findings that indicate ADHD is
associated with the transition from ideation to attempt (Nock et al., 2013). It should be noted
however, that the sample size used here to examine risk for suicide attempt among ideators was
small given complexity of analyses. Therefore, findings are preliminary and require replication
in bigger samples. Previous findings regarding offspring alcohol abuse have been inconsistent.
In this chapter, there was little evidence of an indirect effect through offspring symptoms of
alcohol abuse for offspring suicidal ideation or attempt, mainly due to a lack of association
between maternal depression and offspring symptoms of alcohol abuse after adjusting for
confounders. In this chapter, there was evidence for a direct effect of maternal depression on
offspring suicidal ideation and suicide attempt after accounting for proximal offspring
psychopathology. This could be explained by the direct effect of exposure to maternal
depression; however, this ‘direct’ path could also be explained through other mediating
pathways or by offspring psychopathology at other ages or measurement error in the assessment

of symptoms at age 15 years.

The findings need to be considered in the light of several limitations. First, offspring symptoms
of DBD and ADHD were parent-reported whereas MDD, GAD and alcohol abuse were self-
reported. Therefore, shared-rater bias may have affected associations between maternal
depression and offspring symptoms of ADHD and DBD or between symptoms of MDD, GAD
and alcohol abuse and suicide-related behaviour. Second, as with most cohort studies, there was
selective attrition over time; however, potential bias arising from missing data was dealt with

using multiple imputation, utilising a large amount of additional information to make the
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assumption of MAR as plausible as possible (White et al., 2011). Findings from different
imputation models and from complete case analyses were mostly comparable. However, it is
important to note where differences were found. Firstly, there was only weak evidence of an
indirect effect on offspring suicide attempt via ADHD symptoms in complete case analyses.
However, the indirect effect via ADHD symptoms was present in complete case analyses when
examining risk for offspring suicide attempt within those that reported suicidal ideation. This
finding therefore strengthens the conclusion regarding the importance of ADHD symptoms in
predicting which offspring are most at risk for making a suicide attempt. Additionally, in
complete case analyses there was no evidence of an association between maternal chronic-
severe depression and offspring depression symptoms. Previous studies using the same sample
have reported that the association between maternal and offspring depression may be
underestimated in complete case analyses because families where both the mother and the child
are depressed are more likely to have missing data (Pearson et al., 2013). In addition, findings
were comparable across each imputation sample, and under the MAR assumption, made more
plausible by the variables used to predict missingness, multiple imputation should help correct
for biases that may be present in complete case analyses (Sterne et al., 2009). Third, in these
analyses although we adjusted for socio-demographic and familial measures, residual
confounding by measurement error in these variables, or by other unmeasured characteristics,
cannot be ruled out. Finally, although this study allowed for the time-ordering of effects to be
examined, it is still important to consider the possibility of reverse causation i.e. young people’s
suicide-related behaviour may have adverse effects on their own mental health and on maternal
depression symptom course (Algorta et al., 2011). When excluding offspring that reported
suicidal ideation by age 11 years, conclusions remained unchanged; however, it was not
possible to exclude offspring that experienced suicide-related behaviour between the ages of 11

and 15 years.

In this population-based sample, adolescent suicidal ideation and psychopathology were
common in young people exposed to sustained periods of maternal depression in childhood.
Clinicians treating mothers with ongoing depression symptoms should therefore consider the
likelihood of psychopathology and potential risk for suicide-related behaviour in offspring.
Offspring proximal symptoms of MDD, GAD and DBD all independently mediated the
association between maternal chronic and severe depression symptoms and subsequent
offspring suicide-related behaviour. In addition, an indirect effect via ADHD symptoms was
found for suicide attempt but not ideation. The same mechanisms were found to be important
when mothers experienced less severe but sustained levels of depression symptoms over time.
These results highlight that suicide prevention efforts in offspring of mothers with depression

should not only be targeted at adolescents with depression symptoms but also those with other

101



forms of psychopathology, such as anxiety or disruptive behaviour symptoms. It is also
important for clinicians to consider that offspring of mothers with depression may be at
increased risk for making a suicide attempt if they have symptoms of ADHD. Knowledge about
the unique contribution of different types of psychiatric symptoms also helps to inform
understanding of the mechanisms by which psychopathology might lead to suicide-related
behaviour in adolescents.
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Chapter 5: Pathways to suicidal ideation in offspring of depressed mothers: the role of

maternal suicide attempt, peer victimisation and the parent-child relationship

The work presented in this chapter has been published: Hammerton, G., Zammit, S., Thapar, A., &
Collishaw, S. (2015). Explaining risk for suicidal ideation in adolescent offspring of mothers with
depression. Psychological Medicine, 25, 1-11.

The published article has been edited for this chapter in order to include additional results
(including peer victimisation as a mediator and results previously available as supplementary
materials) and to reduce the amount of repetition across Chapter 2 and section 5.3 in this
chapter. However, there is some repetition of content in section 5.2 and the thesis introduction
(Chapter 1).

Please see
http://journals.cambridge.org/download.php?file=%2FPSM%2FS003329171500167 1a.pdf&cod
e=49b7ac86995c8ed7c3e652438a6bb5dd for the full published article.

5.1: Summary

It is well-established that offspring of mothers with depression are at increased risk for suicidal
ideation. However, pathways involved in the transmission of risk are poorly understood.
Previous chapters have highlighted the importance of both maternal suicide attempt and
offspring psychopathology. This chapter builds on these findings by examining the contribution
of the parent-child relationship and peer victimisation, in addition to maternal suicide attempt
and proximal offspring psychiatric disorder. Data were utilised from ALSPAC. Three distinct
groups of maternal depression symptoms across the first eleven years of the child’s life had
already been identified: minimal, moderate (including the original mild, increasing and sub-
threshold classes), chronic-severe. Offspring suicidal ideation was assessed at age 16 years.
Data were analysed using SEM. The majority of the association between maternal chronic-
severe depression and offspring suicidal ideation was explained through maternal suicide
attempt and offspring psychiatric disorder. However, there was also evidence for indirect effects
via both the parent-child relationship and peer victimisation in middle childhood. There was no
longer evidence of a direct effect of maternal depression on offspring suicidal ideation after
accounting for all mediators. The pattern of results was similar when examining mechanisms for
maternal moderate depression symptoms. Findings highlight that suicide prevention efforts in
offspring of depressed mothers should be particularly targeted at both offspring with a
psychiatric disorder and offspring whose mothers have made a suicide attempt. Interventions
aimed at improving the parent-child relationship, or reducing peer victimisation may also be

beneficial.
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5.2: Chapter introduction

It is well-established that offspring of mothers with depression are at increased risk for suicidal
ideation (Garber et al., 1998; Gureje et al., 2011). However, the pathways that explain suicidal
risk in the offspring of mothers with depression are poorly understood. The most commonly
assessed explanations of increased risk for suicide-related behaviour are the emergence of
depression or other psychiatric disorder in the offspring or exposure to suicide attempts by the
mother (Gureje et al., 2011; Mittendorfer-Rutz et al., 2008). However, evidence from Chapters
3 and 4 of this thesis and from previous literature (Gureje et al., 2011) suggests that the
association between maternal depression and offspring suicidal ideation is not entirely explained
by offspring psychiatric disorder or maternal suicide attempt suggesting that additional
mechanisms are important to consider. However, research investigating other mediating

pathways is lacking.

The quality of the parent-child relationship is likely to play a role with studies showing that
maternal depression can impact on family relationships (Keenan-Miller et al., 2010; Lovejoy et
al., 2000), and that a negative parent-child relationship is associated with adolescent suicidal
ideation, independently from the adolescent’s own psychopathology (Boeninger, 2013; Connor
& Rueter, 2006; Thompson et al., 2005). However, only one study that we are aware of has
examined whether the association between maternal depression and offspring suicidal ideation
can be explained by aspects of the family environment (Garber et al., 1998). This study found
that mother and child perceptions of the family environment at baseline fully mediated the
association between maternal history of mood disorder and offspring suicidal symptoms one
year later when also adjusting for offspring suicidal symptoms at baseline (Garber et al., 1998).
There is also strong evidence for an association between peer victimisation and later negative
outcomes including suicidal ideation (Klomek et al., 2010; Takizawa et al., 2014; van Geel et
al., 2014); however it is currently less clear whether the effects of maternal depression spread
outside of the family and impact on peer relationships. Some studies have shown that maternal
depression is associated with maladaptive interpersonal cognitions and skills in the child
(Hammen & Brennan, 2001) and increased risk of peer victimisation (Lereya & Wolke, 2012).
It is likely that these associations are due, in part, to maladaptive interactions between mother
and child (Hammen & Brennan, 2001; Lereya & Wolke, 2012). Additionally, one recent study
found an indirect effect of maternal MDD on suicidal ideation in daughters via both relational
and overt victimisation in childhood (Tsypes & Gibb, 2015). However, no studies have
examined how both peer victimisation and the parent-child relationship simultaneously
contribute to explaining the association between maternal depression and adolescent suicidal

ideation.

104



There is considerable heterogeneity in the severity and course of adult depression, and this has
not been considered in studies of mechanisms explaining offspring risk for suicide-related
behaviour. This thesis so far has shown that risk for adolescent suicide-related behaviour is not
confined to families where the parent is affected by severe clinical depression, but also extends
to adolescents of mothers who suffer from milder but sustained, sub-threshold levels of
depression. Previous studies of risk mechanisms have focused on mothers with a lifetime
diagnosis of depression (Garber et al., 1998; Gureje et al., 2011; Tsypes & Gibb, 2015). It is
important to establish if family and peer mechanisms underlying the link between maternal
depression and offspring suicidal ideation in unselected population cohorts vary according to
maternal depression symptom severity. Given that a number of different inter-related pathways
are likely involved in the aetiology of adolescent suicidal ideation, testing competing
mechanisms together is especially important. We anticipate that these will include mothers’ own
suicidal behaviour, adolescent psychiatric problems, chronic peer victimisation and the

relationship between at-risk children and their parents.

The present chapter uses a large, prospective, population cohort to examine hypothesised
mediators that might contribute to the association between differing levels of maternal
depression in childhood and offspring suicidal ideation in adolescence. These mediators were
assessed across childhood and adolescence and include maternal suicide attempt across the first
eleven years of their child’s life, the parent-child relationship and peer victimisation in middle
childhood and offspring psychiatric disorder in adolescence (see Figure 1.2 in Chapter 1 for the
theoretical model displaying all hypothesised pathways). We hypothesise that there will be
indirect effects via offspring psychiatric disorder, via the parent-child relationship, via peer
victimisation and via maternal suicide attempt. Finally, it is expected that together these risk
mediators will account for a large part of the association between maternal depression and

adolescent suicidal ideation.

5.3: Chapter methods
5.3.1: Sample

Data were utilised from a large UK birth cohort study; ALSPAC. Further detail on the sample is
given in Chapter 2 (section 2.1).

5.3.2: Measures

Maternal depression symptom trajectories

For the purposes of these analyses, the three trajectory class groupings of depression used in

Chapter 4 were compared: mothers with chronic and severe levels of symptoms “chronic-
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severe”, those with sub-threshold but sustained depression symptoms over time (including the
mild, increasing and sub-threshold classes) “moderate”, and those with very low levels of
depression symptoms “minimal”. Approximately 40% of the sample belonged to the minimal
class, 55% of the sample belonged to the moderate group and 5% of the sample belonged to the
chronic-severe class. In all analyses the minimal class is treated as the reference group.
Although a five class model provided the best to the data, three groups are compared here to
simplify analyses using SEM with multiple mediators and to reduce the number of models
examined. Further detail on the derivation and validation of the five classes of maternal
depression is given in Chapter 3.

Offspring suicidal ideation

Suicidal ideation at age 16 years was assessed via a self-report postal questionnaire (Kidger et
al., 2012). Further detail is given in Chapter 2 (section 2.4.3).

Offspring psychiatric disorder

Offspring psychiatric disorder was assessed at age 15 years using the DAWBA (Goodman et al.,
2000) parent and child versions. For the purpose of this chapter, the focus is on child
psychopathology generally, defined as ‘any psychiatric disorder’. This was done for the sake of
simplicity when examining a model with additional mediators (maternal suicide attempt, the
parent-child relationship and peer victimisation), and because analyses using symptom subtypes
are presented in the previous chapter. ‘Any disorder’ (including depressive disorder, anxiety
disorders, disruptive behaviour disorders, ADHD and eating disorder) was derived using a well-
defined computerised algorithm that predicts the probability of a clinical rater assigning each

child an ICD-10 or DSM-1V diagnosis from symptoms for each disorder.

Maternal suicide attempt

Maternal suicide attempt was assessed at 10 time points (from pregnancy to child age 11 years)
using a self-report life events questionnaire in which the mother was asked if she had attempted
suicide since the previous assessment (beginning in pregnancy). All available time points were

combined to create a binary ‘yes/no’ variable.

Child perceived relationship with parents

The parent-child relationship was assessed using nine questions to the child about their
perceptions of their relationship with parents at age 9 years. The questionnaire asked the child to
rate how true a number of sentences were (on a 5-point scale). Items included quality and

frequency of time spent together (e.g. my parents and I spend a lot of time together), support
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(e.g. my parents are easy to talk to) and disapproval (e.g. my parents are usually unhappy or
disappointed with what | do). Positive questions were reverse coded so that, for all items, a
score of 4 represented a negative parent-child relationship and items were added up to create a
total score (range 0-36). A factor analysis was performed on the nine items and indicated a
single factor solution (see Appendix 7) and the scale showed good internal consistency (o =
0.79).

Peer victimisation

Peer victimisation was assessed during research clinics at age 10 and 12 years using the
Bullying and Friendship Interview Schedule (Wolke, Woods, Bloomfield, & Karstadt, 2000). At
both time points, children were asked 9 questions regarding overt and relational bullying by
peers over the previous 6 months. A child was classed as an overt victim, if he/she was on the
receiving end of any of the five components of overt bullying frequently (several times a month)
or very frequently (several times a week). The four items relating to relational victimisation
were combined in the same way. Chronicity of being bullied was then defined on a 3-point scale
as has been done previously (Lereya et al., 2013): never been bullied (59%); overt or relational
bullying at one time point (30%); overt or relational bullying at both time points (11%).

Potential confounders

Maternal questionnaires completed during pregnancy were used to assess housing tenure
(owned vs. rented), marital status (married vs. single), maternal level of education (below O-
level, O-level or above O-level), self-reported psychiatric disorder before pregnancy (yes/no;
including drug addiction, alcoholism, schizophrenia, anorexia nervosa, severe depression or any
other psychiatric disorder), maternal family history of depression (neither, one or both parents)
and smoking in pregnancy (smoked tobacco in either the first three months or the last two

weeks of pregnancy).

5.3.3: Statistical analyses

The starting sample for these analyses included mothers who had information on the latent
classes of maternal depression symptoms (N = 10,559). Of the starting sample, 2,599 offspring
had complete data on offspring suicidal ideation and all potential mediators. Given that list-wise
deletion of families can increase sample bias (White et al., 2011), missing data for offspring
suicide-related behaviour and psychopathology and other covariates were imputed using MICE
(Van Buuren & Oudshoom, 2000). Further detail on the imputation procedure is given in
Chapter 2 (section 2.2.2). Main results are presented for four different imputation approaches (1.

full imputation, N = 10,559; 2. imputation for those sent questionnaires at 16, N = 8,475; 3.
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imputation for those with complete outcome data, N = 4,588; 4. complete case analysis, N =
2,599).

Following multiple imputation, the parent-child relationship scale was standardised to aid
interpretation. Univariable binary or ordinal logistic and linear regression analyses were then
performed, as appropriate, to examine initial associations between variables. Next, a single
mediation model was run using SEM in Mplus to assess effects of moderate or chronic-severe
maternal depression symptoms on offspring suicidal ideation both directly and indirectly,
through the parent-child relationship (at age 9 years). A weighted least squares estimator
(WLSMV) was used due to its robustness in analysing both continuous and categorical
measures in SEM (Muthén & Muthén, 1998-2012). Results from path analyses with a
continuous outcome are presented as linear regression coefficients and results with a categorical
outcome (including indirect effects) are presented as probit regression coefficients (referred to
throughout as B). Indirect effects were calculated using a non-parametric bootstrapping
approach with 500 replications. Next, a multiple mediation model was run including offspring
psychiatric disorder in the model together with the parent-child relationship. Another single
mediation model was then run to assess effects of moderate or chronic-severe maternal
depression symptoms on offspring suicidal ideation both directly and indirectly, through peer
victimisation (from age 10 to 12 years), followed again by a multiple mediation model including
offspring psychiatric disorder in the model together with peer victimisation. Next, another
multiple mediation model was run including peer victimisation in the model together with
offspring disorder and the parent-child relationship. Finally, the full structural model was run
including all mediators: offspring psychiatric disorder, peer victimisation, the parent-child
relationship and maternal suicide attempt. The full model was also rerun without using
bootstrapping in order to calculate model fit statistics (RMSEA and CFI). Analyses were
conducted using Stata version 13 (StataCorp, 2013) and Mplus version 7 (Muthén & Muthén,
1998-2012).

5.4: Results

Fifteen percent of adolescents (95% CI 14, 17%; 11% of males and 20% of females) reported
past year suicidal ideation at the age 16 years assessment and 9% of adolescents (95% CI 8,
10%) met DSM-IV or ICD-10 criteria for ‘any disorder’ (including depressive disorder, anxiety
disorders, DBD, ADHD or eating disorder) at 15 years. Two percent of mothers made a suicide

attempt between pregnancy and child age 11 years.

Table 5.1 shows an increase in offspring suicidal ideation, offspring psychiatric disorder,

maternal suicide attempt, peer victimisation and parent-child relationship difficulties with
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increasing severity of maternal depression symptoms. Odds of suicidal ideation and psychiatric
disorder were elevated approximately 2- to 6-fold in moderate and severely depressed risk
groups. Table 5.2 shows the associations between offspring psychiatric disorder, maternal
suicide attempt, peer victimisation and parent-child relationship difficulties with offspring

suicidal ideation.
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Table 5.1 — Pattern of offspring suicidal ideation at age 16 years, offspring psychiatric disorder at age 15 years, maternal suicide attempt from pregnancy to child age
11 years, peer victimisation from age 10 to 12 years (coded 0, 1, 2) and parent-child relationship at age 9 years by groups of maternal depression symptoms (Odds
Ratios (OR) or beta coefficient () and 95% Confidence Intervals (95% CI) displayed); imputed N = 10,559

Minimal  Moderate Chronic- Moderate vs minimal Chronic-severe vs minimal
severe OR (95% CI) OR (95% ClI)
Offspring suicidal ideation (%) 11.74 16.69 28.81 1.51 (1.30, 1.75)*** 3.04 (2.19, 4.21)***
Offspring psychiatric disorder (%) 4.89 10.31 22.10 2.24 (1.79, 2.80)*** 5.51 (3.92, 7.74)***
Maternal suicide attempt (%) 0.34 2.32 10.87 7.05 (4.06, 12.25)*** 36.26 (20.12, 65.37)***
Peer victimisation (% chronic) 9.07 12.83 16.63 1.34 (1.21, 1.48)*** 1.66 (1.30, 2.11)***
B (95% CI) B (95% CI)
Parent-child relationship (mean) 2.94 3.46 4.15 0.14 (0.09, 0.19)*** 0.26 (0.15, 0.37)***

#p<0.10; *p <0.05; **p < 0.01; ***p < 0.001
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Table 5.2 — Association between offspring psychiatric disorder, maternal suicide attempt, peer victimisation (coded 0, 1, 2) and the parent-child relationship with

offspring suicidal ideation at age 16 years (Odds Ratios (OR) and 95% Confidence Intervals (95% CI) displayed); imputed N = 10,559

No suicidal ~ Suicidal OR (95% CiI)
ideation ideation
Offspring psychiatric disorder (%) 6.33 22.27 4.23 (3.18, 5.64)***
Maternal suicide attempt (%) 1.51 4.56 3.10 (2.03, 4.74)***
Peer victimisation (% chronic) 10.01 19.96 1.68 (1.48, 1.91)***
Parent-child relationship (mean) 3.09 4.41 1.36 (1.24, 1.50)***

#p<0.10; *p < 0.05; **p < 0.01; ***p < 0.001
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5.4.1: Mediation of effect of maternal depression on offspring suicidal ideation

Parent-child relationship and offspring psychiatric disorder

Figure 5.1 shows results from the structural model examining the direct effect of maternal
chronic-severe depression (with minimal class as the reference group), on offspring past year
suicidal ideation at age 16 years, and the indirect effect through the parent-child relationship at
age 9 years. There was evidence of an indirect effect through the parent-child relationship [B
0.04 (95% C1 0.02, 0.07)] and a direct effect not mediated by the parent-child relationship [B
0.60 (95% Cl 0.40, 0.79); p < 0.001].

Pregnancy to 11 years 9 years 16 years
60***
v
. Offsprin
Ma.ternal 26%** Parent-child 6% . p g
chronic-severe > . . > suicidal
. relationship .

depression ideation

¥ <0.05; **p <0.01; ***p <0.00]

Figure 5.1 - Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal ideation at age 16
years, and the indirect effect through the parent child relationship at age 9 years; imputed N =
10,559; non-standardised probit regression coefficients presented for categorical outcomes;

linear regression coefficient presented for continuous outcome (parent-child relationship)

A similar pattern of results was found for offspring of mothers with moderate depression
symptoms over time (in comparison to offspring of mothers with minimal symptoms) with
evidence of an indirect effect through the parent child relationship [B 0.02 (95% CI 0.01, 0.03)].
There was also evidence of a direct effect of maternal moderate symptoms on offspring suicidal
ideation after accounting for the parent-child relationship [B 0.20 (95% CI1 0.12, 0.28); p <
0.001].

Figure 5.2 shows results from the structural model examining the direct effect of maternal
chronic-severe depression on offspring suicidal ideation, and the indirect effects through the
parent-child relationship at age 9 years and offspring psychiatric disorder at age 15 years. There

was evidence of indirect effects via only the parent-child relationship [B 0.03 (95% CI 0.01,
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0.06)], via offspring disorder alone [B 0.36 (95% CI 0.23, 0.49)], and via both parent-child
relationship and offspring disorder [B 0.01 (95% CI 0.003, 0.02)].

Pregnancy to 11 years 9 years 15 years 16 years
.28*
.86***
v Off -
Ma_ternal 26™** | parent-child |.10*** |  Offspring  |.42*** sprng
chronic-severe . . > . —> suicidal
. relationship disorder . .
depression ideation
.13*** 4

*p <0.05; **p <0.01; ***p <0.001

Figure 5.2 — Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal ideation at age 16
years, and the indirect effects through parent-child relationship at age 9 years and offspring
psychiatric disorder at age 15 years; imputed N = 10,559; non-standardised probit regression
coefficients presented for categorical outcomes; linear regression coefficient presented for
continuous outcome (parent-child relationship)

A similar pattern of results was found for offspring of mothers with moderate symptoms over
time (in comparison to offspring of mothers with minimal symptoms) with evidence of an
indirect effect via only the parent-child relationship [B 0.02 (95% CI 0.01, 0.03)], via offspring
disorder alone [B 0.16 (95% CI 0.10, 0.22)], and via both parent-child relationship and offspring
disorder [B 0.01 (95% CI 0.002, 0.01)].

Peer victimisation and offspring psychiatric disorder

Figure 5.3 shows results from the structural model examining the direct effect of maternal
chronic-severe depression (with minimal class as the reference group), on offspring past year
suicidal ideation at age 16 years, and the indirect effect through peer victimisation from age 10
to 12 years. There was evidence of an indirect effect through peer victimisation [B 0.07 (95% ClI
0.03, 0.11)] and a direct effect not mediated by peer victimisation [B 0.57 (95% CI 0.38, 0.77);
p < 0.001].
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Figure 5.3 - Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal ideation at age 16
years, and the indirect effect through peer victimisation from age 10 to 12 years; imputed N =

10,559; non-standardised probit regression coefficients presented

A similar pattern of results was found for offspring of mothers with moderate depression
symptoms over time (in comparison to offspring of mothers with minimal symptoms) with
evidence of an indirect effect through peer victimisation [B 0.04 (95% CI 0.02, 0.06)]. There
was also evidence of a direct effect of maternal moderate symptoms on offspring suicidal
ideation after accounting for peer victimisation [B 0.19 (95% C1 0.10, 0.27); p < 0.001].

Figure 5.4 shows results from the structural model examining the direct effect of maternal
chronic-severe depression on offspring suicidal ideation, and the indirect effects through peer
victimisation and offspring psychiatric disorder. There was evidence of indirect effects via only
peer victimisation [B 0.05 (95% CI 0.01, 0.08)], via offspring disorder alone [B 0.32 (95% CI
0.20, 0.45)], and via both peer victimisation and offspring disorder [B 0.03 (95% CI 0.01,
0.05)].
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Figure 5.4 — Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal ideation at age 16
years, and the indirect effects through peer victimisation from age 10 to 12 years and offspring
psychiatric disorder at age 15 years; imputed N = 10,559; non-standardised probit regression

coefficients presented

A similar pattern of results was found for offspring of mothers with moderate symptoms over
time (in comparison to offspring of mothers with minimal symptoms) with evidence of an
indirect effect via only peer victimisation [B 0.03 (95% CI 0.01, 0.04)], via offspring disorder
alone [B 0.14 (95% C1 0.08, 0.20)], and via both peer victimisation and offspring disorder [B
0.02 (95% CI 0.01, 0.03)].

The parent-child relationship, peer victimisation and offspring disorder

Figure 5.5 shows results from the structural model examining the direct effect of maternal
chronic-severe depression on offspring suicidal ideation, and the indirect effects through
offspring disorder, the parent-child relationship and peer victimisation. There was evidence of
indirect effects via only offspring disorder [B 0.31 (95% CI 0.19, 0.44)], via the parent-child
relationship alone [B 0.03 (95% CI 0.01, 0.05)], via peer victimisation alone [B 0.04 (95% CI
0.01, 0.07)], and via both peer victimisation and offspring disorder [B 0.03 (95% CI 0.01,
0.04)]. Finally, there was evidence of weak indirect effects via both the parent-child relationship
and offspring disorder [B 0.01 (95% CI 0.00, 0.01)], via the parent-child relationship and peer
victimisation [B 0.01 (95% CI1 0.001, 0.01)], and via the parent-child relationship, peer
victimisation and offspring disorder [B 0.004 (95% CI 0.002, 0.006)].
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Figure 5.5 - Structural model showing the direct effect of maternal chronic-severe depression
(with minimal class as the reference group) on offspring past year suicidal ideation at age 16
years, and the indirect effects through offspring psychiatric disorder, the parent-child
relationship and peer victimisation; imputed N = 10,559; non-standardised probit regression
coefficients presented for categorical outcomes; linear regression coefficient presented for

continuous outcome (parent-child relationship)

A similar pattern of results was found for offspring of mothers with moderate symptoms over
time (in comparison to offspring of mothers with minimal symptoms) with evidence of an
indirect effect via only offspring disorder [B 0.13 (95% CI 0.07, 0.20)], via the parent-child
relationship alone [B 0.02 (95% CI 0.02, 0.03)], via peer victimisation alone [B 0.02 (95% CI
0.005, 0.04)], and via both peer victimisation and offspring disorder [B 0.02 (95% CI 0.01,
0.02)]. Finally, there was evidence of weak indirect effects via both the parent-child relationship
and offspring disorder [B 0.003 (95% CI -0.00, 0.01)], via the parent-child relationship and peer
victimisation [B 0.003 (95% CI 0.001, 0.005)], and via the parent-child relationship, peer
victimisation and offspring disorder [B 0.002 (95% CI 0.00, 0.004)].

Offspring disorder, maternal suicide attempt, the parent-child relationship and peer

victimisation

Figure 5.6 shows results from the full structural model examining the direct effect of maternal
chronic-severe depression on offspring suicidal ideation, and the indirect effects through
offspring disorder, maternal suicide attempt, the parent-child relationship and peer
victimisation. There was no evidence of a direct effect of maternal chronic-severe depression on

offspring suicidal ideation after accounting for all potential mediators [B -0.04 (95% CI -0.33,
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0.25); p = 0.79]. Model fit statistics indicated a good fit to the data (RMSEA = 0.007; CFI =
0.999).
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Figure 5.6 — Full structural model showing the direct effect of maternal chronic-severe
depression (with minimal class as the reference group) on offspring past year suicidal ideation at
age 16 years, and the indirect effects through offspring psychiatric disorder, maternal suicide
attempt, the parent-child relationship and peer victimisation; imputed N = 10,559; non-
standardised probit regression coefficients presented for categorical outcomes; linear regression

coefficient presented for continuous outcome (parent-child relationship)

Next, the total indirect effect via each of the four mediators (offspring disorder, maternal suicide
attempt, the parent-child relationship, peer victimisation) was calculated. For example, the total
indirect effect via peer victimisation consists of the indirect effect via only peer victimisation,
the indirect effect via both peer victimisation and offspring disorder, the indirect effect via the
parent-child relationship and peer victimisation and the indirect effect via the parent-child
relationship, peer victimisation and offspring disorder. Table 5.3 (model 1a) shows the
unadjusted indirect effects through all possible combinations of potential mediators. Table 5.3
(model 1b) shows that the pattern of results was the same after adjusting for potential
confounders assessed in pregnancy (child gender, housing tenure, marital status, maternal level
of education, smoking in pregnancy, maternal family history of depression and maternal
psychiatric disorder before pregnancy). Sensitivity checks were performed by rerunning the full

model using alternative approaches to dealing with missing data. Findings were comparable
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when only imputing data for those offspring that were sent the questionnaire measure at age 16
years (N = 8,475; Table 5.3, model 2) and when only imputing mediators for those offspring
with complete outcome data (N = 4,588; Table 5.3, model 3). Finally, although indirect effects
were generally weaker when using complete cases (N = 2,599; Table 5.3, model 4), conclusions
remained unchanged with the exception of the indirect effect through maternal suicide attempt
(due to a weaker association between maternal suicide attempt and offspring suicidal ideation in
complete case analyses) and the indirect effect through peer victimisation (due to a weaker
association between maternal chronic-severe depression and peer victimisation in complete case

analyses). Appendix 8 shows the full structural model using complete data.
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Table 5.3 - Indirect effect of maternal chronic-severe depression (with minimal class as the reference group) on offspring suicidal ideation through all possible
combinations of mediators (non-standardised probit regression coefficient and 95% Confidence Intervals (95% CI) displayed)

Model 2 Indirect effects of maternal chronic-severe depression on suicidal ideation via mediators
(probit coefficient (95% CI))
Model 1a: full imputed  Model 1b: adjusted Model 2: as Model 1a, Model 3: as Model 1a, Model 4: as Model
data; unadjusted for confounders imputing those sent imputing those with complete  1a, complete cases

Total indirect effect via: (N =10,559) (N =10,559) ° questionnaire (N = 8,475) outcome data (N = 4,588) (N =2,599)
Offspring disorder 35 (.21, .48) ¢ 25 (.14, .36) 31 (.19, .43) 27 (12, .42) .18 (.02, .35)
Maternal suicide attempt 37 (.16, .58) ¢ 25 (.07, .43) 36 (.13, .59) 34 (.07, .61) 20 (-.13, .54)
Parent-child relationship .05 (.02, .07)® .06 (.03, .08) .04 (.02, .07) .05 (.01, .08) .07 (.03, .14)
Peer victimisation .07 (.03, .12)f .05 (.01, .09) .07 (.03, .11) .04 (-.01, .09) .02 (-.03, .07)

2 Model 1a shows the unadjusted results using the full imputed dataset; model 1b shows results after adjusting for confounders assessed in pregnancy; model 2 shows the unadjusted
results using imputed data for those offspring that were sent the questionnaire at age 16 years; model 3 shows the unadjusted results using imputed data for mediators in those that
had complete outcome data; model 4 shows the unadjusted results using only those with complete data on all variables in analysis;

b Adjusting for confounders assessed in pregnancy (child gender, housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family history of
depression and maternal psychiatric disorder before pregnancy);

¢ Consists of the indirect effect via only offspring disorder [B (95% CI) =.27 (.12, .42)], via maternal suicide attempt and offspring disorder [B (95% CI) =.04 (-.05, .13)]; via the
parent-child relationship and offspring disorder [B (95% CI) =.01 (.00, .01)], via peer victimisation and offspring disorder [B (95% CI) =.03 (.01, .04)] and via the parent-child
relationship, peer victimisation and offspring disorder [B (95% CI) =.004 (.002, .01)];

d Consists of the indirect effect via only maternal suicide attempt [B (95% CI) =.33 (.12, .55)] and via maternal suicide attempt and offspring disorder [B (95% CI) =.04 (-.05, .13)];
¢ Consists of the indirect effect via only the parent-child relationship [B (95% CI) =.03 (.01, .05)], via the parent-child relationship and offspring disorder [B (95% CI) =.01 (.00,
.01)]; via the parent-child relationship and peer victimisation [B (95% CI) =.01 (.002, .01)] and via the parent-child relationship, peer victimisation and offspring disorder [B (95%
Cl) =.004 (.002, .01)];

fConsists of the indirect effect via only peer victimisation [B (95% CI) =.04 (.01, .07)], via peer victimisation and offspring disorder [B (95% CI) =.03 (.01, .04)]; via the parent-child
relationship and peer victimisation [B (95% CI) =.01 (.002, .01)] and via the parent-child relationship, peer victimisation and offspring disorder [B (95% CI) =.004 (.002, .01)]
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The pattern of results was similar when examining indirect effects of maternal moderate
depression symptoms on offspring suicidal ideation through offspring disorder, maternal suicide
attempt, the parent-child relationship and peer victimisation (Table 5.4, model 1a). Again, the
pattern of results was the same after adjusting for potential confounders (Table 5.4, model 1b).
Findings were comparable across different imputation samples (Table 5.4, models 2 and 3).
Again, indirect effects were weaker when using complete cases (Table 5.4, model 4), however,
conclusions remained unchanged with the exception of the indirect effect through maternal
suicide attempt for the reasons outlined previously. When running analyses in those offspring
who did not report suicidal ideation at age 11 years (i.e. new onset cases; N = 5,341),
conclusions were the same; however there was weaker evidence for an indirect effect of
maternal depression on offspring suicidal ideation via maternal suicide attempt [maternal
chronic-severe depression: B 0.24 (95% CI -0.02, 0.51); maternal moderate depression: B 0.14
(95% C1 -0.02, 0.30)].

Finally, for ease of interpretation, probit coefficients within the path diagram (Figure 5.6) were
converted to odds ratios using the procedure described in Chapter 4, section 4.4.3. Appendix 9
shows the structural model from Figure 5.6 but with the probit coefficients converted to odds
ratios. As can be seen in the Appendix, offspring with a psychiatric disorder were nearly two
times more likely to have suicidal ideation at age 16 years compared to offspring without a
psychiatric disorder, after taking into account the other variables in the model; whereas,
offspring of mothers that had made a suicide attempt were just under 1.5 times more likely to
have suicidal ideation compared to offspring of mothers who had not made a suicide attempt, in

the context of the model.
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Table 5.4 - Indirect effect of maternal moderate depression (with minimal class as the reference group) on offspring suicidal ideation through all possible
combinations of mediators (non-standardised probit regression coefficient and 95% Confidence Intervals (95% CI) displayed)

Model 2 Indirect effects of maternal moderate depression on suicidal ideation via mediators
(probit coefficient (95% CI))
Model 1a: full imputed  Model 1b: adjusted Model 2: as Model 1a, Model 3: as Model 1a, Model 4: as Model
data; unadjusted for confounders imputing those sent imputing those with complete  1a, complete cases

Total indirect effect via: (N =10,559) (N =10,559) ° questionnaire (N = 8,475) outcome data (N = 4,588) (N =2,599)
Offspring disorder 15 (.09, .22) .12 (.06, .17) .14 (.08, .20) .12 (.05, .19) .08 (.02, .15)
Maternal suicide attempt .18 (.07, .29) ¢ 13 (.03, .22) .18 (.05, .31) .16 (.01, .30) 12 (-.09, .32)
Parent-child relationship .03 (.01, .04)® .03 (.01, .04) .02 (.01, .03) .02 (.01, .03) .02 (.004, .04)
Peer victimisation .04 (.02, .06) .03 (.01, .05) .04 (.02, .06) .03 (.01, .06) .02 (.01, .05)

2 Model 1a shows the unadjusted results using the full imputed dataset; model 1b shows results after adjusting for confounders assessed in pregnancy; model 2 shows the unadjusted
results using imputed data for those offspring that were sent the questionnaire at age 16 years; model 3 shows the unadjusted results using imputed data for mediators in those that
had complete outcome data; model 4 shows the unadjusted results using only those with complete data on all variables in analysis;

b Adjusting for confounders assessed in pregnancy (child gender, housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family history of
depression and maternal psychiatric disorder before pregnancy);

¢ Consists of the indirect effect via only offspring disorder [B (95% CI) =.11 (.04, .19)], via maternal suicide attempt and offspring disorder [B (95% CI) =.02 (-.02, .06)]; via the
parent-child relationship and offspring disorder [B (95% CI) =.003 (.001, .01)], via peer victimisation and offspring disorder [B (95% CI) =.02 (.01, .02)] and via the parent-child
relationship, peer victimisation and offspring disorder [B (95% CI) =.002 (.00, .004)];

d Consists of the indirect effect via only maternal suicide attempt [B (95% CI) =.16 (.05, .27)] and via maternal suicide attempt and offspring disorder [B (95% CI) =.02 (-.02, .06)];

¢ Consists of the indirect effect via only the parent-child relationship [B (95% CI) =.02 (.01, .03)], via the parent-child relationship and offspring disorder [B (95% CI) =.003 (.001,
.01)]; via the parent-child relationship and peer victimisation [B (95% CI) =.003 (.001, .005)] and via the parent-child relationship, peer victimisation and offspring disorder [B (95%
Cl) =.002 (.00, .004)];

f Consists of the indirect effect via only peer victimisation [B (95% CI) =.02 (.01, .04)], via peer victimisation and offspring disorder [B (95% CI) =.02 (.01, .02]; via the parent-child
relationship and peer victimisation [B (95% CI) =.003 (.001, .005] and via the parent-child relationship, peer victimisation and offspring disorder [B (95% CI) =.002 (.00, .004)]
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5.5: Discussion

Consistent with previous research (Garber et al., 1998; Gureje et al., 2011), offspring in this
unselected population cohort that were exposed to chronic and severe maternal depression
symptoms were at considerably increased risk for later suicidal ideation in adolescence.
Although the majority of the association between maternal chronic-severe depression and
offspring suicidal ideation was explained through maternal suicide attempt and offspring
psychiatric disorder, there was also evidence for independent indirect effects via both the
parent-child relationship and peer victimisation in middle childhood. There was no longer
evidence of a direct effect of maternal chronic-severe depression on offspring suicidal ideation
after accounting for all mediators. Maternal moderate depression symptoms were considerably
more common affecting half of children in this cohort. These offspring were also at increased
risk for suicidal ideation, highlighting the importance of considering suicidal ideation and
related risk pathways in mothers with sub-threshold but sustained symptoms of depression.
Findings showed that the same mechanisms accounted for risks in this group. Again, maternal
suicide attempt, offspring psychiatric disorder, problems in the parent-child relationship and
being bullied by peers together fully accounted for the association between maternal moderate

depression and adolescent suicidal ideation.

In this population sample, offspring proximal psychiatric disorder and maternal suicide attempt
explained the majority of the association between maternal depression and offspring suicidal
ideation. This supports previous studies that have highlighted the importance of both these
mechanisms (Geulayov et al., 2014; Gureje et al., 2011; Mittendorfer-Rutz et al., 2008). As has
been found previously (Brent et al., 1996; Brent & Mann, 2005; Brent et al., 2014; Christiansen
et al., 2011; Kuramoto et al., 2010; Mittendorfer-Rutz et al., 2008; Petersen et al., 2014;
Tidemalm et al., 2011), there was evidence that the transmission of suicide-related behaviour
from mother to offspring was not accounted for by the transmission of psychopathology. The
direct path between maternal suicide attempt and offspring suicidal ideation could be explained
by the impact of direct exposure to a suicide attempt in a parent, however evidence suggests that
the intergenerational transmission of suicidal behaviour is unlikely to be explained by imitation
alone (Brent & Mann, 2005; Brent & Melhem, 2008; Burke et al., 2010; Statham et al., 1998).
Additionally, it was not examined here whether the child was aware that their mother had made
a suicide attempt. There may also be a genetic component, possible involving liability to
impulsive aggression (Brent et al., 1996; Brent & Melhem, 2008; Brent & Mann, 2006). It is
also possible that maternal suicide attempt has an impact on child victimisation or impaired
family relationships (Brent & Mann, 2005; Brent & Melhem, 2008). Preliminary analyses
showed that there was no association between maternal suicide attempt and either the parent-

child relationship or peer victimisation in this sample; however, it was beyond the scope of this
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thesis to examine further explanations for the association between maternal suicide attempt and

offspring suicidal ideation.

Few studies have examined potential mechanisms of the association between maternal
depression and offspring suicidal ideation, other than offspring psychiatric disorder and
maternal suicide attempt. The direct association between the parent-child relationship and
offspring suicidal ideation found in this chapter supports previous literature that has shown that
disruption to the parent-child relationship predicts suicidal ideation independently to the
adolescent’s own psychopathology (Boeninger, 2013; Connor & Rueter, 2006; Thompson et al.,
2005). The findings in the current chapter extend this research, first by showing enduring risk
effects seven years later, and second, by demonstrating a small, yet robust indirect effect of
maternal depression on offspring suicidal ideation via the child perceived parent-child
relationship in middle childhood that was not fully accounted for by offspring psychiatric
disorder. The remaining direct effect of the parent-child relationship on suicidal ideation could
be explained by a number of factors. A negative parent-child relationship may lead the child to
feel like an expendable member of the family (Van Orden et al., 2010); alternatively lack of
support and communication with parents may lead the child to feel that thoughts of suicide are

the only method of escape (Garber et al., 1998).

This chapter also found a direct association between peer victimisation and offspring suicidal
ideation. Again, this supports past research that has shown a direct effect of peer victimisation
on suicidal ideation after accounting for offspring psychopathology (Turner et al., 2012; van
Geel et al., 2014; Winsper et al., 2012). There was also evidence that maternal depression was
associated with peer victimisation both directly, and via the impact on the parent-child
relationship, although the direct association was weakened slightly after accounting for potential
confounding factors. The association between maternal depression and peer victimisation via
problems in the parent-child relationship may be explained by the child learning poor social
skills and maladaptive behavioural responses through negative interactions with a parent
(Putallaz & Heflin, 1990). The remaining direct effect of maternal depression on peer
victimisation could be explained by offspring acquiring maladaptive interpersonal cognitions
and skills through observation of their mother, and her interactions with others (Hammen &
Brennan, 2001; Lereya & Wolke, 2012), or by the direct effect of maternal depression in
pregnancy, which may increase vulnerability to later victimisation through altering the child’s
stress response (Lereya & Wolke, 2012). In addition, it has been found previously that mothers
with depression provide fewer cognitive restructuring suggestions (i.e. thinking positively) and
more cognitive avoidance suggestions (i.e. directing thoughts away from stress) to children who
were dealing with peer victimisation (Monti, Rudolph, & Abaied, 2014) which may exacerbate

both the bullying and the distress resulting from bullying.
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Two important studies that utilised the same sample (ALSPAC) found that maternal prenatal
mental health increased risk of later peer victimisation both directly and indirectly via early
maladaptive parenting (Lereya & Wolke, 2012) and that the association between an adverse
early family environment and self-harm in adolescence was partially mediated by peer
victimisation (Lereya et al., 2013). The current findings extend these studies in three important
ways. First, the findings show that the family and peer mechanisms are also important in
relation to adolescent suicidal ideation, in addition to self-harm. Second, the current analyses
examined these family and peer mechanisms in a model together with maternal depression,
maternal suicide attempt and offspring suicidal ideation, therefore showing evidence of
independent indirect effects of maternal depression on offspring suicidal ideation via each of the
mechanisms. Finally, the results in this chapter show that the same mechanisms are important
for offspring of mothers with sub-threshold but sustained levels of depression symptoms over
time. This finding also builds on previous studies that identified family functioning (Garber et
al., 1998) and peer victimisation (Tsypes & Gibb, 2015) as mediators of the association between
maternal depression diagnosis and offspring suicidal ideation by showing that these mechanisms
are also important to consider for offspring of mothers with less severe levels of depression

symptoms that may have never been diagnosed with depression.

The findings need to be considered in the light of several limitations. First, as the parent-child
relationship, peer victimisation and suicidal outcome measure were reported by the child,
shared-rater bias may have inflated associations with offspring suicidal ideation (even though
reported from four to seven years apart). However, it is widely agreed that children’s own
perceptions of relationships are particularly important when considering risk for negative
outcomes (Harold, Shelton, Goeke-Morey, & Cummings, 2004; Mueller, Jouriles, McDonald, &
Rosenfield, 2014; White, Shelton, & Elgar, 2014). In addition, a recent meta-analysis examining
the association between peer victimisation and suicidal ideation found that there was no
difference in effect size between studies using only self-report of victimisation and those using
another reporter (van Geel et al., 2014). Second, as with most cohort studies, there was selective
attrition over time, and only a minority of cohort members provided data on all measures across
childhood and adolescence; however, potential bias arising from missing data was dealt with
using multiple imputation, utilising a large amount of additional information to make the
assumption of MAR as plausible as possible. Findings were comparable across three different
samples of imputed data. Although most indirect effects were weaker in complete case analyses,
as has been reported previously (Pearson et al., 2013), the pattern of findings was similar (with
the exception of a weaker association between maternal chronic-severe depression and peer
victimisation and between maternal suicide attempt and offspring suicidal ideation in those with

complete data). Third, the effect sizes found for some of the indirect effects were very small.
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This is often the case when investigating indirect effects, especially when examining pathways
via a number of mediators, and is in keeping with other similar studies (Lereya et al., 2013;
Sellers et al., 2014). However, given that the parent-child relationship and peer victimisation
accounted for only a small proportion of the association between maternal depression and
offspring suicidal ideation, it is important to consider whether these effects are clinically
meaningful. Indirect effects via either of these mechanisms together accounted for
approximately 16% of the total effect of maternal chronic-severe depression on offspring
suicidal ideation. However, both of these factors have been shown to be important in predicting
suicide risk outside of the context of maternal depression (Boeninger, 2013; Connor & Rueter,
2006; Klomek et al., 2010; McLoughlin et al., 2015; Takizawa et al., 2014; Thompson et al.,
2005; van Geel et al., 2014). Additionally, it could be that family and peer support more
generally is important, and this might not have been captured by the specific measures and
timings used in this thesis. For example, given that peer victimisation was assessed between the
ages of 10 and 12 years, the impact may have been underestimated as new onset victimisation in
adolescence was not considered. It is also important to note that prevention of bullying and
parent-child difficulties is crucial due to other deleterious outcomes (Burt, McGue, Krueger, &
lacono, 2005; Goodman & Gotlib, 1999; Harold et al., 2013; Lewis, Collishaw, Thapar, &
Harold, 2013; Sellers et al., 2014; Takizawa et al., 2014; Woolfenden, Williams, & Peat, 2001).
Fourth, although this study allowed for the time-ordering of effects to be examined, it is still
important to consider the possibility of reverse causation as the direction of effects between the
potential mediators examined is not well-established. It is important to note that when repeating
analyses after excluding offspring with suicidal ideation at age 11 years, the indirect effect of
maternal depression on offspring suicidal ideation via maternal suicide attempt was attenuated.
However, this weaker effect might have been due, in part, to the impact of missing data as the
children that did not complete the suicide-related behaviour questionnaire at age 11 years were
also excluded from these analyses. It is also possible that earlier suicidal behaviour impacted on
offspring psychiatric disorder as has been reported previously in the same sample (Mars, Heron,
Crane, Hawton, Lewis, et al., 2014) as it was not possible to exclude children that had
experienced suicide-related behaviour between ages 11 and 15 years. Additionally, it is likely
that exposure to bullying due to maternal depression reflects, in part, child evocative effects
(Ball et al., 2008; Bowes et al., 2013). Finally, although this chapter assessed a number of
competing mechanisms which together fully accounted for the association between maternal
depression and offspring suicidal ideation, there are additional mechanisms that were not
assessed here that may also lie on these pathways and contribute to explaining the association.
These might include offspring temperament and personality and cognitive behavioural factors
such as coping skills. In addition, given the complexity of the models relative to the sample size,

gender differences were not examined. This is something that future research could address. The
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focus of this chapter was also on risk for offspring suicidal ideation; therefore additional
mechanisms, such as impulsive aggression (Brent et al., 2014), that may contribute to
explaining the association between maternal depression and offspring suicide attempt were not
considered.

The results in the current chapter suggest that parent, peer, child and family-related mechanisms
explain the association between maternal depression and offspring suicidal ideation. These
findings have implications for future theory development and model testing. Genetically
sensitive designs such as those involving children-of-twins (Silberg et al., 2010), children born
by assisted conception (Thapar et al., 2007) and adoption studies (Elam et al., 2014) will be
especially helpful in replicating these observational findings because they can take into account
genetic contributors to cross-generational associations (Rutter & Thapar, 2015). As expected,
offspring with a psychiatric disorder or whose mothers had made a suicide attempt were most at
risk for future suicidal ideation indicating that suicide prevention efforts in offspring of mothers
with depression should be targeted at these subgroups. However, given findings that two-thirds
of adolescents with suicidal ideation did not have any contact with mental health services in the
previous year (Husky et al., 2012), better identification of those with a disorder will be

important.

In this chapter, there was also evidence for additional pathways from maternal depression to
offspring suicidal ideation via the parent-child relationship and peer victimisation in middle
childhood. These are important findings given that both these mechanisms are potentially
modifiable (Scott & Gardner, 2015; Smith et al., 2003) and therefore could be a focus of
preventive interventions. A recent review highlighted that successful interventions aimed at
reducing suicidal ideation and suicide attempt in adolescents often had a focus on family
interactions (Brent et al., 2013). Therefore interventions in offspring of depressed mothers
aimed at improving support and communication between mother and child as well as treating
child psychopathology may be beneficial in reducing adolescent suicide risk within this high-
risk group. Additionally, there is evidence that anti-bullying interventions in schools addressing
school policy or class rules, along with more focused interventions, such as curriculum work on
awareness can have a positive impact on reducing victimisation, especially in primary schools
before pupils have entered into stable victim roles (Smith et al., 2003). Therefore, interventions
aimed at reducing peer victimisation and teaching children how to better deal with being
victimised may also be beneficial in reducing adolescent suicide risk. Targeting these children
early, before the onset of suicidal behaviour, is also likely to be valuable given the long term
negative consequences of adolescent suicidal ideation (Reinherz et al., 2006). The importance of
early intervention for offspring of depressed parents has also been highlighted for other

outcomes (Beardslee, Gladstone, Wright, & Cooper, 2003; Cicchetti, Rogosch, & Toth, 2000).
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In addition to reducing risk, enhancing resilience by fostering supportive relationships with
parents and peers may also be helpful (Collishaw et al., 2015). These results also highlight the
importance of different services working together. Identifying barriers to

effective communication between adult and child services will be important. Additionally, the
need for collaboration between researchers and practitioners with expertise in school bullying
and peer conflicts and those involved in youth suicide prevention has been highlighted (Hong et
al., 2014; Turner et al., 2012). This is especially important given evidence that the risk effects of
maternal depression can spread outside of the family. Finally, results also generalised to
offspring of mothers with less severe levels of depression symptoms. These offspring are an
important group to consider as they may be less likely to be known to services if mothers have

never been diagnosed with clinical depression.
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Chapter 6: General discussion

The overall goal of this thesis was to investigate mechanisms of the association between
maternal depression symptom course and adolescent suicidal ideation and suicide attempt using
a large, population-based birth cohort. This chapter will summarise the findings from the three
results chapters before discussing the potential implications of the findings, followed by the
strengths and limitations of the thesis. Suggestions for future work will then be highlighted,
followed by final conclusions.

6.1: Summary of aims and findings

Suicide-related behaviour is common in adolescence and suicide is now the second leading
cause of death in this age group (World Health Organization, 2014). Evidence from both
community samples (Garber et al., 1998; Gureje et al., 2011; Wilcox et al., 2010) and
population registers (Mittendorfer-Rutz et al., 2012, 2008) has highlighted that maternal
depressive disorder is a robust risk factor for both offspring suicidal ideation and suicide
attempt. However, given that the majority of previous literature has examined the impact of a
lifetime diagnosis of maternal depression on offspring suicide risk (Garber et al., 1998; Wilcox
et al., 2010), the heterogeneity in the course, timing and severity of depression has not been
taken into account. Therefore, the first aim of this thesis was to identify trajectories of maternal
depression symptoms over the first eleven years of their child’s life and then to examine the
association between maternal depression symptom course and adolescent suicidal ideation and
suicide attempt. In Chapter 3, five distinct classes of maternal depression symptoms were
identified; four showed stable levels of depression symptoms but differed in the level of severity
(minimal, mild, sub-threshold, chronic-severe) and one showed a change in severity, with
increasing levels of depression symptoms over time (increasing). Variation in maternal
depression symptom course was associated with subsequent offspring suicidal ideation and
attempt, with greatest risk for offspring of mothers with chronic-severe depression symptoms
and intermediate risk for offspring of mothers with moderate symptoms (sub-threshold,
increasing and mild symptom trajectories) compared to offspring of mothers with minimal
symptoms. These findings extend results from previous studies by showing that risk for
adolescent suicide-related behaviour is not only confined to families where the parent is affected
by severe clinical depression, but extends to adolescents of mothers who suffer from milder but
sustained sub-threshold levels of depression. Findings from the first results chapter also
advances previous literature by showing that associations were not completely explained by a
number of background socio-demographic and familial confounders, by earlier suicidal ideation
in the offspring or through maternal suicide attempt or offspring depression diagnosis, at least
for offspring of mothers with chronic-severe and sub-threshold symptoms.
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Identifying which offspring are most at risk of suicide-related behaviour is essential to ensure
prevention programs are targeted effectively. However, in order to inform the development of
such programs, it is necessary to establish potentially modifiable mechanisms that explain the
intergenerational transmission of risk. Currently, the pathways involved in the transmission of
risk for suicide-related behaviour from depressed mothers to offspring, including the role of
specific aspects of offspring psychopathology, remain unclear. Therefore, the second aim of this
thesis was to examine how much of the association between differing levels of maternal
depression symptoms and adolescent suicidal ideation and suicide attempt was explained
through proximal offspring psychopathology, including symptoms of MDD, GAD, DBD,
ADHD and alcohol abuse. Findings from Chapter 4 showed that the association between
maternal chronic-severe depression and offspring suicidal ideation was independently mediated
by offspring MDD, GAD and DBD symptoms. The same mechanisms were found for offspring
of mothers with moderate depression symptoms over time (when combining mild, increasing
and sub-threshold trajectory classes together). Results were similar for offspring suicide attempt
except for additional evidence of an indirect effect through offspring ADHD symptoms. There
was still evidence for a direct effect of maternal depression on offspring suicide-related
behaviour after accounting for offspring symptoms of psychopathology. This finding supports
other studies that have shown that risk for both offspring suicidal ideation (Gureje et al., 2011)
and attempt (Mittendorfer-Rutz et al., 2008) from maternal depression is not completely
explained through a psychiatric disorder in the offspring. However, this study extends prior
research by examining the relative importance of specific aspects of offspring psychopathology
in explaining the association between maternal depression and subsequent offspring suicidal
ideation and suicide attempt in adolescence, and by showing that the same mechanisms are

important for offspring of mothers with depression symptoms below clinical levels.

Findings from this thesis and from previous literature have highlighted that the association
between maternal depression and offspring suicidal ideation is not completely explained
through offspring psychiatric disorder or maternal suicide attempt (Gureje et al., 2011;
Mittendorfer-Rutz et al., 2012, 2008). Therefore additional mechanisms may also be important
to consider. Given that a number of different inter-related pathways are likely involved in the
aetiology of adolescent suicidal ideation, testing competing mechanisms together is especially
important. However, few studies have examined competing mediators across a long
developmental time span, covering the course of childhood and adolescence. Additionally,
given that most studies examining risk mechanisms have focused on mothers with a lifetime
diagnosis of depression (Garber et al., 1998; Gureje et al., 2011; Tsypes & Gibb, 2015), it is not
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known whether mechanisms underlying the link between maternal depression and offspring
suicide-related behaviour vary according to maternal depression symptom severity. Therefore,
the third aim of this thesis was to examine the role of additional hypothesised mediators that
might contribute to explaining the association between differing levels of maternal depression
across childhood and offspring suicidal ideation in adolescence. These mediators included
maternal suicide attempt across the first eleven years of their child’s life, the parent-child
relationship and peer victimisation in middle childhood and offspring psychiatric disorder in
adolescence. Findings from Chapter 5 showed that the majority of the association between
maternal chronic-severe depression and offspring suicidal ideation was explained through
maternal suicide attempt and offspring psychiatric disorder, however, there was also evidence
for independent indirect effects via both the parent-child relationship and peer victimisation.
Again, the same mechanisms were found for offspring of mothers with less severe levels of

depression symptoms over time.

Overall, the results from this thesis highlight that offspring exposed to chronic and severe levels
of maternal depression symptoms throughout childhood are at considerably increased risk for
both suicidal ideation and suicide attempt in adolescence. However, suicide risk should be
considered in offspring, even when maternal depression symptoms are below clinical levels.
Risk mechanisms for both of these groups of offspring were similar and highlighted that
offspring with a psychiatric disorder and whose mothers have made a suicide attempt are
important groups to target for early intervention and prevention. However, peer victimisation
and the parent-child relationship are also important mechanisms to consider given that they are
potentially modifiable and amenable to intervention. Further implications of these findings will

be discussed next.
6.2: Potential implications

Identifying key risk factors for adolescent suicide-related behaviour will highlight those most at
risk to target for early intervention and prevention. Offspring exposed to chronic and severe
levels of maternal depression symptoms throughout childhood were at greatest risk of suicide-
related behaviour. The offspring of these mothers are an easily identified high-risk group, given
that the majority of mothers were known to services; therefore these offspring are a priority for
preventive interventions. These findings highlight the need for effective treatment and ongoing
monitoring of maternal depression and the importance of GPs and adult services being aware of
potential problems in children of mothers with chronic and severe depression, especially when
the mother has also made a suicide attempt. However, the findings from this thesis also
highlight that risk to the child extends beyond maternal depressive disorder. This is an important
finding because more than half of this population cohort of adolescents had experienced
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maternal depression symptoms that fell below clinical levels. In fact, estimates of the PAR
suggested that suicidal ideation in adolescents could be reduced by 23% and suicide attempt by
35% if levels of depression symptoms in mothers with chronic-severe, sub-threshold,
increasing or mild depression could be decreased to the level of symptoms of mothers in the
minimal class (assuming associations are causal, estimates are unbiased and everything else
remained the same). Although this is an unrealistic scenario, it nevertheless provides us with
some information about the potential importance of improving parental mental health care for
child outcomes. It is also important to note that the majority of mothers with sub-clinical levels
of depression symptoms in the ALSPAC sample were not in contact with services due to

depression, therefore the offspring are less likely to be identified as being at risk.

After identifying offspring at risk, an important next step is establishing potentially modifiable
mechanisms to explain the intergenerational transmission of risk. The results from this thesis
suggest that parent, peer, child and family-related mechanisms explain the association between
maternal depression and offspring suicidal ideation. These findings highlight the importance of
multicomponent interventions for reducing suicide risk in offspring of mothers with depression.
In the recent report by the World Health Organization, 2014, it was highlighted that
interventions that consist of multiple prevention strategies may be particularly helpful in
reducing suicide rates. Similarly, multifaceted strategies for promoting resilience in offspring of

depressed parents are important (Collishaw et al., 2015).

One key mechanism highlighted in the current findings was offspring psychiatric disorder and
symptoms. Prevention programmes in offspring of depressed parents tend to focus on offspring
depression as the outcome (Beardslee et al., 2013; Garber et al., 2009); however the findings
from this thesis highlight the importance of considering additional psychopathology in the
offspring including anxiety, disruptive behaviour and ADHD. The early identification and
effective management of mental health disorders is already a priority in suicide prevention
(World Health Organization, 2014). However, preventing and treating mental health disorders in
adolescents is difficult, especially given that the majority of adolescents with suicidal ideation
are not in contact with mental health services (Husky et al., 2012). The findings from this thesis
also suggest that additional risk pathways are important after accounting for the presence of a
psychiatric disorder in the offspring. However, it is important to note that in the current thesis,
offspring psychiatric disorder and maternal suicide attempt explained the majority of the
association between maternal depression and offspring suicidal ideation. The current findings
support other important studies that have shown that the intergenerational transmission of
suicide-related behaviour is distinct to the transmission of depression (Brent et al., 2014;
Geulayov et al., 2014; Mittendorfer-Rutz et al., 2008), and highlight the importance of
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considering suicide-related behaviour in offspring of mothers who have made a suicide attempt,
even when the offspring do not have a psychiatric disorder. Given that few interventions
currently exist for adolescent suicide-related behaviour, an important next step will be adding
suicide-related outcome measures to relevant prevention trials (National Action Alliance for
Suicide Prevention, 2014), especially those targeting the offspring of mothers with depression.

6.3: Strengths and limitations

This study extends prior research by using a prospective, population sample to examine the
indirect effect of differing levels of maternal depression across childhood on subsequent
offspring suicide-related behaviour in adolescence via a number of competing hypothesised
mechanisms. Pathways of risk spanning the whole of childhood were examined using a variety
of measurement techniques, whilst controlling for a number of potential familial and
demographic confounders. The specific strengths of the study design that allowed the aims of

the current thesis to be addressed will be discussed in more detail below.

First, the longitudinal design and prospectively assessed measures not only allowed for the
temporal precedence of measures to be established, but also meant that the heterogeneity in
maternal depression symptom course across the whole of childhood could be examined. By
utilising repeated measures of maternal depression symptoms it was possible not only to derive
a robust measure of depression course, but also to identify distinct groups of offspring at high
risk for the development of suicide-related behaviour. Utilising prospective assessments of
maternal depression symptoms also limited recall bias, which is particularly important given
that recall of past depression could be affected by current mood state (Newport et al., 2008;
Raphael & Cloitre, 1994). Additionally, repeated measures of offspring suicide-related
behaviour were available, enabling offspring with earlier suicidal ideation to be excluded from

analyses in order to address the possibility of reverse causation.

Second, in the ALSPAC sample, a large amount of information on socio-demographic and
familial background risk was collected in pregnancy. This allowed alternative explanations for
observed associations to be examined by adjusting for potential confounders. These alternative
explanations are important to consider when the goal is to identify potential modifiable
intervention targets. Third, given that ALSPAC is a large, population-based sample, this meant
that there was enough power to examine rarer outcomes in the general population such as the
presence of a suicide attempt in both mother and offspring. Identifying risk factors for
adolescent suicide-related behaviour in community samples is essential so as not to exclude the
large number of adolescents who do not seek treatment (Burless & De Leo, 2001; Hawton et al.,
2002; Kidger et al., 2012; Potter et al., 2012).
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Finally, potential mechanisms were assessed using a variety of measurement techniques,
including interview and questionnaire measures. Maternal depression symptoms and offspring
suicide-related behaviour were both assessed using self-report questionnaires meaning that
shared-rater bias was reduced when examining initial associations. Additionally, the assessment
of offspring suicide-related behaviour in ALSPAC may have led to less under-reporting than
other techniques. Adolescents are more likely to disclose suicide-related behaviour with the
anonymity of self-report questionnaire rather than in face-to-face interview (Breton et al., 2002;
Klimes-Dougan, 1998; Prinstein et al., 2001). It has also been highlighted previously (Kidger et
al., 2012) that the strict anonymity and confidentiality procedures in ALSPAC may have

encouraged adolescents to provide honest answers to the questions minimising under-reporting.

However, the findings also need to be considered in the light of several limitations. Firstly, as
with most cohort studies, there was selective attrition over time; however, potential bias arising
from missing data was dealt with using multiple imputation. Previous studies have
recommended using multiple imputation to deal with potential bias arising from missing data,
especially when data are thought to be MAR (conditional on the other variables included in the
model) (Moodie et al., 2008; Sterne et al., 2009). Additionally, all analyses were repeated using
only those with complete data and the pattern of findings was similar. Any differences observed
between complete case and imputed data have been discussed in the relevant results chapter. It
is also important to note that approximately 3000 families were excluded from the study
initially due to substantial missing data on maternal depression symptoms and other measures in
analyses. Those participants excluded from the study had higher levels of socio-demographic
risk factors than those that remained in, meaning that even the associations observed in the fully
imputed sample may reflect conservative estimates. However, these mothers were excluded to
ensure that some data were available on depression symptoms for each mother across the whole
childhood period. Additionally, Table 2.1 showed that the imputed sample of 10,559 was
representative of the original ALSPAC cohort.

Second, there are some limitations regarding the assessment of suicide-related behaviour in
ALSPAC. Only information on lifetime suicide attempt was available, and this retrospective
assessment might be subject to recall bias (Klimes-Dougan, 1998). Additionally, adolescent
self-report was used to assess suicidal intent. It has been noted previously that this could
introduce bias into associations observed if, for example, adolescents with depression were
more likely to interpret their motivations for self-harm as suicidal (Kidger et al., 2012; Mars,
Heron, Crane, Hawton, Kidger, et al., 2014). Additionally, 15% of adolescents that had made a
suicide attempt reported ‘wanting to die’ as a reason why they hurt themselves on purpose on

the most recent occasion but did not report that they had ever seriously wanted to kill
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themselves. These adolescents were still classified as making a suicide attempt as it has been
recommended that behaviours are classified as suicidal when there is any evidence for suicidal
intent (Nock, 2010). The procedure used in this thesis to classify suicide attempt is also in
keeping with other studies using the ALSPAC cohort (Mars, Heron, Crane, Hawton, Kidger, et
al., 2014; Mars, Heron, Crane, Hawton, Lewis, et al., 2014). In addition, for the purposes of this
thesis, suicidal ideation was considered present if adolescents reported either wishing to be dead
or thoughts of killing self. The majority of adolescents classed as having suicidal ideation
reported experiencing both of these things in the past year; however, 19% of adolescents only
reported wishing to be dead. Including this more passive form of suicidal thoughts in the
outcome may have resulted in more conservative estimates of associations; however, findings
were similar when only examining risk for adolescents that specifically reported thoughts of
killing self. Additionally, it was not possible to examine which of the adolescents that reported
suicidal ideation or suicide attempt will go on to die by suicide. This is important to consider
given that risk mechanisms for suicide may differ from those identified for suicidal ideation or
suicide attempt, and currently, very little is known regarding factors that increase risk for

suicide.

Third, despite utilising a longitudinal design with measures assessed across a period of 16 years,
adjusting for a range of potential confounders and considering the possibility of reverse
causation, it still cannot be assumed that associations observed in this observational study are
necessarily causal. A wide range of socio-demographic and familial confounders assessed in
pregnancy were taken into account, however residual confounding by measurement error in
these variables, or by other unmeasured characteristics, cannot be ruled out. Fourth, the
ALPSAC cohort is largely white European (above 96%) so it cannot be assumed that the results
generalise to other ethnic groups. Additionally, the results from this thesis only generalise to
Western countries. Although research into suicide-related behaviour in low- and middle-income
countries is currently limited, some important differences from high-income countries have been
identified, such as the gender ratio for suicide and methods used (Beautrais, 2006; Hendin et al.,
2008; Phillips, Liu, & Zhang, 1999; Phillips, Li, & Zhang, 2002; World Health Organization,
2014). Fifth, there are a number of additional mechanisms that may also contribute to
explaining the association between maternal depression and offspring suicide-related behaviour
that were not examined here including offspring temperament and personality and cognitive
behavioural factors such as coping skills. Additionally, the focus of this thesis was on normative
aspects of disrupted relationships such as an impaired relationship between parent and child and
peer victimisation. However, stronger effects may have been found had childhood maltreatment
been considered. Previous studies have highlighted robust links between childhood

maltreatment and suicidal ideation (Miller, Adams, Esposito-Smythers, Thompson, & Proctor,
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2014; Turner et al., 2012) and suicide attempts (Johnson et al., 2002; Mars, Heron, Crane,
Hawton, Kidger, et al., 2014) in adolescence, and it has been found that offspring of mothers
who experienced both antenatal depression and childhood maltreatment were at increased risk
for childhood maltreatment themselves (Plant, Barker, Waters, Pawlby, & Pariante, 2012).
Another aspect of the family environment that was not considered was inter-parental conflict.
Previous studies have highlighted the importance of considering this as a mechanism of the
association between parental depression and offspring psychological adjustment (Cummings,
Keller, & Davies, 2005; Shelton & Harold, 2008); additionally, inter-parental conflict is likely
to impact on the child’s perception of their relationship with their parents (Shelton & Harold,
2008). These additional mechanisms are something that future research could consider. Finally,
it was beyond the scope of this thesis to examine whether initial associations or specific
mechanisms differed by gender. There is some evidence from previous studies that mechanisms
observed here may be stronger for girls. For example, the indirect effect of maternal depression
on offspring suicidal ideation via peer victimisation has been shown to be stronger in girls
compared to boys (Tsypes & Gibb, 2015). There is also some evidence that familial
transmission of psychopathology (Lewis et al., 2011) and the association between the parent-
child relationship and child psychological adjustment (Shelton & Harold, 2008) are both
stronger in parents and children of the same sex. However, there is little evidence that the
association between parental and child suicide-related behaviour is moderated by child gender
(Geulayov et al., 2012). Further suggestions for future work are described next.

6.4: Suggestions for future work
6.4.1: The role of fathers

In this thesis, risk to offspring from paternal depression was not considered. Paternal psychiatric
disorder (Lewinsohn et al., 2005; Mittendorfer-Rutz et al., 2008; Qin et al., 2002; Rohde et al.,
2005) and suicide attempt (Geulayov et al., 2012; Qin et al., 2002) have both been shown to be
associated with offspring suicide-related behaviour, even when maternal psychiatric disorder is
controlled for (Lewinsohn et al., 2005; Mittendorfer-Rutz et al., 2008; Qin et al., 2002; Rohde et
al., 2005). Studies have generally shown that risk to offspring is greater from maternal
compared to paternal suicidal behaviour and psychiatric disorder (Geulayov et al., 2012;
Geulayov et al., 2014; Mittendorfer-Rutz et al., 2008; Stenager & Qin, 2008); however, the
difference in effect size is rarely statistically compared and when it has been, no difference has
been found (Geulayov et al., 2014). There are a number of reasons why investigating risk to
offspring from both maternal and paternal depression is important. First, a difference in risk in
relation maternal compared to paternal depression indicates a possible environmental cause
given that both parents contribute equally to offspring’s genotype (Geulayov et al., 2012).
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Second, selective mating means that a mother with depression is more likely than a non-
depressed mother to select a partner with depression (Mathews & Reus, 2001), and risk to
offspring may be greater where both parents have a psychiatric disorder (Stenager & Qin, 2008).
Third, if offspring of fathers with depression are at increased risk for suicide-related behaviour,
regardless of whether the mother has depression, this indicates that these offspring are also an
important priority for preventive interventions. Few studies have examined mechanisms of the
association between paternal depression and offspring suicide-related behaviour, therefore it is
important to test if mechanisms differ from those identified here for maternal depression.
Finally, a positive relationship between father and child may be an important protective factor
against offspring suicide-related behaviour, especially when the mother is depressed (Collishaw
et al., 2015; Mahedy et al., 2015). Therefore, investigating the role of fathers in explaining risk

for offspring suicide-related behaviour is an important area for future research.
6.4.2: Maternal comorbidity

The focus of this thesis was on the impact of maternal depression; however depression is highly
comorbid with other psychiatric disorders such as anxiety, antisocial behaviour and substance
abuse (Rohde, Lewinsohn, & Seeley, 1991; Sellers et al., 2013). The total number of parental
psychiatric disorders has been shown to increase risk for offspring suicide-related behaviour
(Gureje et al., 2011; Santana et al., 2015) and psychiatric disorder (McLaughlin et al., 2012;
Sellers et al., 2013). In this thesis, adjusting for the presence of a psychiatric disorder in mothers
before pregnancy had little impact on the results; however, the influence of maternal psychiatric
disorders, other than depression, on offspring suicide risk was not specifically considered.
Studies using both community samples and population registers have shown that a range of
psychiatric disorders in parents (including anxiety, antisocial behaviour, substance abuse,
schizophrenia and personality disorders) are independently associated with suicide-related
behaviour in offspring (Gureje et al., 2011; Mittendorfer-Rutz et al., 2008; Santana et al., 2015;
Stenager & Qin, 2008; von Borczyskowski et al., 2011). In a large, cross-sectional study that
utilised data collected at interview across 21 nationally representative samples around the world
(Gureje et al., 2011), it was found that parental antisocial and anxiety disorders predicted
suicide attempt among ideators. In a more recent study utilising a retrospective, cross sectional
household survey of adults living in Brazil, it was found that parental GAD and antisocial
personality independently predicted suicidal ideation, whereas only parental panic disorder
independently predicted suicide attempt among ideators (Santana et al., 2015). There is also
evidence that parental substance abuse is associated with offspring suicide attempt
(Mittendorfer-Rutz et al., 2008; Santana et al., 2015) and suicide (von Borczyskowski et al.,

2011), and this association appears to be mediated by the post-natal environment (von
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Borczyskowski et al., 2011). Therefore, parental psychiatric disorders other than depression are
important predictors of offspring suicidal behaviour, however, few studies have examined
mechanisms for these associations other than a psychiatric disorder in the offspring (Gureje et
al., 2011; Mittendorfer-Rutz et al., 2008; Santana et al., 2015). It may be that the traits
underlying the different disorders (i.e. rumination or impulsivity) are important for explaining
the association between the particular disorder in the parent and suicide-related behaviour in the
offspring (Gureje et al., 2011; Santana et al., 2015).

6.4.3: Mechanisms linking offspring psychiatric symptoms to suicide-related behaviour

It was beyond the scope of this thesis to examine why maternal depression exerted an indirect
effect on offspring suicide-related behaviour through offspring symptoms of MDD, GAD and
DBD. Whilst mental health disorders may lead to suicide-related behaviour because of the
distress or impairment that result from living with the disorder (Nock et al., 2011), this would
not explain the weaker indirect effect found in this thesis for symptoms of alcohol abuse or the
differential effect of ADHD on offspring suicidal ideation and suicide attempt. Alternatively, it
has been noted that the underlying mechanisms linking internalising symptoms and
externalising symptoms to suicide-related behaviour may differ (Verona, Sachs-Ericsson, &
Joiner, 2004). For example, hopelessness may explain the effects of internalising symptoms on
suicide-related behaviour (Verona, Sachs-Ericsson, & Joiner, 2004), whereas anger may be an
important mechanism for the association between DBD symptoms and suicide-related
behaviour (Jang et al., 2014). Future research should investigate what might explain the indirect
effects observed in this thesis. Additionally, given that it was only ADHD symptoms that were
associated with risk for suicide attempt among ideators, identifying mechanisms for this group
may be especially important for suicide prevention strategies. Previous literature has
hypothesised that the link between offspring ADHD and suicide attempt may be explained by
the impulsivity and related deficits in executive functioning, such as attentional problems, that
are characteristic of ADHD (Brent et al., 2014; Goldston & Daniel, 2009; Goodman, Gerstadt,
Pfeffer, Stroh, & Valdez, 2008). Alternatively, the association between ADHD and suicide
attempt might be partly explained by other mechanisms such as interpersonal problems, or

reckless behaviour associated with hyperactivity or aggression (Goodman et al., 2008).
6.4.4: Genetic confounding and gene-environment correlation

Existing evidence highlights the importance of both genetic and environmental factors in
explaining the association between parental psychiatric disorder and offspring suicide-related
behaviour. In this thesis, it was not possible to separate genetic and environmental effects.

Additionally, the indirect effects of maternal depression on offspring suicidal ideation via the
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parent-child relationship and peer victimisation may be due to gene-environment correlation.
Gene-environment correlation refers to the fact that genetic and environmental risk factors
covary i.e. children inherit genes from their parents, but also are exposed to environments that
are shaped by their parents’ and their own genetic makeup (Rice et al., 2002). Evocative gene-
environment correlation is where the child’s genetically influenced characteristics elicit certain
reactions from others (Rutter, 2007), for example, an adolescent’s genetically influenced
behaviour may evoke differences in parenting or victimisation by peers. This highlights the
possibility that identified environmental risk factors for suicidal ideation (such as the parent-
child relationship or peer victimisation) are actually markers for shared genetic risk. However,
this does not necessarily negate the possible role of evoked environmental exposures (Rutter,
Pickles, Murray, & Eaves, 2001), for example, child evoked victimisation may still impact on
suicidal ideation via environmental mechanisms. Genetically sensitive designs such as those
involving children-of-twins (Silberg et al., 2010), children born by assisted conception (Thapar
et al., 2007) and adoption studies (Elam et al., 2014) will be especially helpful in replicating
these observational findings because they can take into account genetic contributors to cross-
generational associations (Rutter & Thapar, 2015). A number of twin studies have provided
evidence that the association between disruptive behaviour and aggression with peer
relationship difficulties in childhood is mainly accounted for by genetic factors (Boivin et al.,
2013; Brendgen et al., 2011). A similar pattern of findings has been shown for genetic risk for
depression symptoms and increased peer rejection (Brendgen et al., 2009), however, the
association between peer victimisation and later psychotic symptoms at age 12 years has been
found to be independent of the confounding effect of genetic susceptibility to developing
psychotic illnesses (Arseneault et al., 2011). In addition, the importance of a warm parent-child
relationship in protecting children from the negative consequences of being bullied has been
highlighted, and it has been shown that this protective effect is environmentally mediated
(Bowes, Maughan, Caspi, Moffitt, & Arseneault, 2010). Finally, a longitudinal sample of
children adopted at birth found that children’s genetically influenced characteristics in
childhood elicited hostile parenting in adoptive parents, however, the hostile parenting in turn
impacted on children’s later disruptive peer behaviour via environmental mechanisms (Elam et
al., 2014). Therefore, future research investigating the genetic and environmental contribution to
the mechanisms identified in this thesis will be useful to identify potentially modifiable
environmentally mediated risk mechanisms of the association between maternal depression and

offspring suicidal ideation.

6.5: Conclusion

Community studies are essential to identify which offspring to target for prevention

interventions. This thesis highlights that risk for suicide-related behaviour should be considered
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in offspring of mothers with ongoing depression symptoms even when below clinical levels.
Once those offspring at risk have been identified, it is important to identify potentially
modifiable mechanisms, so that effective interventions can be developed. In this thesis, maternal
suicide attempt and offspring psychiatric disorder were found to explain the majority of the
association between maternal depression and offspring suicidal ideation. However, the findings
suggest that interventions focused on improving support and communication between parents
and children or reducing peer victimisation and teaching children how to cope with being
bullied may also be beneficial in reducing risk of suicide-related behaviour.
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Appendix 1 — DSM-5 symptoms of Major Depressive Disorder (MDD)

Core symptoms

Depressed mood most of the day, nearly every day

Markedly diminished interest or pleasure in all, or almost all,
activities most of the day, nearly every day

Additional
symptoms

Significant weight loss when not dieting or weight gain, or decrease
or increase in appetite nearly every day

Insomnia or hypersomnia nearly every day

Psychomotor agitation or retardation nearly every day

Fatigue or loss of energy nearly every day

Feelings of worthlessness or excessive or inappropriate guilt nearly
every day

Diminished ability to think or concentrate, or indecisiveness, nearly
every day

Recurrent thoughts of death, recurrent suicidal ideation without a
specific plan, or a suicide attempt or a specific plan for committing
suicide
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Appendix 2 — Items included in the Edinburgh Postnatal Depression Scale (EPDS)

1.
2.
3.

4
5
6.
7
8
9

| have been able to laugh and see the funny side of things

| have looked forward with enjoyment to things

| have blamed myself unnecessarily when things went wrong
I have been anxious or worried for no good reason

I have felt scared or panicky for no very good reason

Things have been getting on top of me

| have been so unhappy that I have had difficulty sleeping

| have felt sad or miserable

I have been so unhappy that | have been crying

10. The thought of harming myself has occurred to me
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Appendix 3 — Relevant sections of the self-report questionnaire assessing suicide-related

behaviour at age 16 years

L3. a) Have you ever hurt yourself on purpose in any way (e.g. by taking an overdose of
pills, or by cutting yourself)?
Yes | | No | | —> Ifno, go to L6a)

If yes,
b) How many times have you done this in the last year? Please mark one box only.
Once [ | 2-5times || 6-10 times | | More than 10 times ||

c) When was the last time you hurt yourself on purpose? Please mark one box only.
In the last week | | More than a week ago but in the last year | | Morethana year ago ]

d) The last time you hurt yourself on purpose, which of the actions below best describes
what you did? Please mark all boxes that apply.

i) Swallowed pills or something poisonous ]

ii) Cut yourself ]
iii) Burnt yourself, e.g. with cigarette ]
iv) Something else, please say what: [ ]

e) Do any of the following reasons help to explain why you hurt yourself on that

occasion? Please mark all boxes that apply.

i) I wanted to show how desperate | was feeling []
i) | wanted to die ]
iii) | wanted to punish myself []
iv) | wanted to frighten someone []

v) | wanted to get relief from a terrible state of mind | |

vi) Some other reason, please say what: [ ]

f) After you had hurt yourself on that occasion, how did you feel? Please mark one box
only.
Better than before | | The same as before | | Worse than before [ |

g) The last time you hurt yourself in any way (e.g. by taking an overdose of pills, or by
cutting yourself) did you seek medical help / first aid from any of the following?

Please mark all boxes that apply.
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i) GP (Family doctor)

il) Hospital casualty / emergency department

LI

iii) Other health professional, please say what their job was:

L4. On any of the occasions when you have hurt yourself on purpose, have you ever seriously
wanted to kill yourself?

Yes [ ] No | |

L5. a) Have you ever tried to get help from someone or somewhere about hurting yourself on
purpose, or about wanting to kill yourself?
Yes | | No | | —> Ifno, goto L6a)

If yes,
b) Who have you been to for help? Please mark all boxes that apply.
i) Mum or Dad

[]

ii) Brother or sister

iii) Someone else in your family
iv) A friend

V) A teacher

vi) A school counsellor

[]
[]
[]
[]
[]
vii) Peer supporter/mediator at school ]
viii)A GP (family doctor) ]
ix) A social worker ]
X) A psychologist or psychiatrist []
xi) A telephone help line ]

[]

xii) Somewhere else (e.g. internet, book, magazine,

other person, etc.), please say what or who:

L6. a) Have you ever felt that life was not worth living?
Yes | | No | | —> Ifno, gotoend

If yes,
L6. b) When was the last time you felt like this? Please mark one box only.

In the last week | | More than a week ago but in the last year | | Morethana year ago| |

L7. a) Have you ever found yourself wishing you were dead and away from it all?
Yes | | No [ | —> Ifno, gotoend
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If yes,
b) When was the last time you felt like this? Please mark one box only.
In the last week | | More than a week ago but in the last year | |  More than a year ago | |

L8. a) Have you ever thought of killing yourself, even if you would not really do it?
Yes | | No | | —> Ifno, gotoend

If yes,
b) When was the last time you felt like this? Please mark one box only.
In the last week | | More than a week ago but in the last year | |  More than a year ago | |

L9. Have you ever made plans to kill yourself?

Yes [ | No [ |
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Appendix 4 - Logistic regression analyses showing associations between each class of maternal depression symptoms in comparison to minimal class
(reference group) and subsequent offspring past year suicidal ideation at age 16 years in offspring with no suicidal ideation at age 11 years (Odds Ratios
(OR) and 95% Confidence Intervals (95% CI) displayed); imputed N = 5,341

OR (95% ClI)
Maternal depression class Model 1 (unadjusted) Model 22 Model 3° Model 4¢
Minimal Reference group
Mild 1.25 (0.99, 1.58) * 1.16 (0.91, 1.47) 1.15 (0.90, 1.47) 1.15 (0.90, 1.47)
Increasing 1.45 (0.97, 2.17)* 1.32 (0.87, 1.98) 1.29 (0.86, 1.95) 1.23 (0.81, 1.86)
Sub-threshold 1.83 (1.40, 2.39)*** 1.56 (1.17, 2.06)** 1.54 (1.16, 2.04)** 1.48 (1.11, 1.97)**
Chronic-severe 2.58 (1.68, 3.95)*** 2.06 (1.32, 3.23)** 2.00 (1.27, 3.13)** 1.76 (1.11, 2.78)*

#0.<.10; *p < 0.05; **p < 0.01; ***p < 0.001

& Adjusting for confounders assessed in pregnancy (housing tenure, marital status, maternal level of education, smoking in pregnancy, maternal family history of
depression and maternal psychiatric disorder before pregnancy)

b Additionally adjusting for maternal suicide attempt (from pregnancy to child age 11 years)

¢ Additionally adjusting for a diagnosis of MDD in offspring (assessed using the DAWBA at ages 7, 10, 13 and 15 years
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Appendix 5 - Indirect effect of maternal depression (with minimal class as the reference group) on offspring suicidal ideation through offspring symptoms
of Major Depressive Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder (DBD), Attention Deficit Hyperactivity

Disorder (ADHD) and alcohol abuse in offspring with no suicidal ideation at age 11 years (probit regression coefficient and 95% Confidence Intervals
(95% CI) displayed); imputed N = 5,341

Unadjusted indirect effects via offspring symptoms (probit coefficient (95% CI))

MDD GAD DBD ADHD Alcohol abuse
Maternal chronic-severe depression .08 (.04, .13) .05(.02,.09) .08(.03,.13) -.01(-.05,.03) .01 (-.005,.03)
Maternal moderate depression .04 (.02, .05) .03 (.01,.04) .03(.01,.05) -.01(-.02,.01) .01 (.00, .01)
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Appendix 6 - Structural model showing the direct effect of maternal chronic-severe

depression symptoms (with minimal class as the reference group) on offspring past year

suicidal ideation, and the indirect effects through offspring symptoms of Major Depressive

Disorder (MDD), Generalised Anxiety Disorder (GAD), Disruptive Behaviour Disorder
(DBD), Attention Deficit Hyperactivity Disorder (ADHD) and alcohol abuse; Residual

covariance coefficients not shown on diagram; imputed N = 10,559; odds ratios presented

for categorical outcome (offspring suicidal ideation); linear regression coefficient

presented for continuous outcomes (offspring symptoms)

Pregnancy to child
age 11 years

Chronic-severe

Age 15 years

MDD
symptoms

GAD
symptoms

depression

DBD
symptoms

Age 16 years

ADHD
symptoms

Alcohol abuse

symptoms

Offspring suicidal
ideation

A

#p < 0.01; ***p < 0.001

1.78***
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Appendix 7 - Factor analysis of nine items assessing the parent-child relationship at age 9

years

Question Factor loadings
1. My parents understand me 0.58
2. My parents are usually unhappy or disappointed with what | do -0.37
3. | like my parents 0.54
4. My parents like me 0.50
5. If I have children of my own, | want to bring them up like my 0.42
parents have brought me up

6. My parents and | spend a lot of time together 0.59
7. My parents are easy to talk to 0.68
8. | get along well with my parents 0.73
9. My parents and | have a lot of fun together 0.68
Eigenvalue 2.99
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Appendix 8 — Full structural model showing the direct effect of maternal chronic-severe

depression (with minimal class as the reference group) on offspring past year suicidal

ideation at age 16 years, and the indirect effects through offspring psychiatric disorder,

maternal suicide attempt, the parent-child relationship and peer victimisation using

complete data; N = 2,599; non-standardised probit regression coefficients presented for

categorical outcomes; linear regression coefficient presented for continuous outcome

(parent-child relationship)

Pregnancy to 11 years 9 years 10-12 years 15 years 16 years
-.07
- TS T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS T T TS T TS T T TS T TS T TS T T T T A
L i T s 1 :
1 1 . 1
' ! Peer ! 10% :
P 03 _.--"""| victimisation | v v
Ma_ternal T - Dk Offspring 3k Off_sprlng
chronic-severe 16%*% A disorder > suicidal
*hk " -~ . .
depression 40 _-=705 ideation
Parent-child |/.--~ :
1.46%** ; ;
v relationship ! 1%k !
14 ! ' :
Maternal ~ [~7 7T TTTTTTTTToT oI oT T mmmmmmmmmmmmmm oo oo oo !
suicide attempt 10

*p <0.05; **p <0.01; ***p < 0.00]
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Appendix 9 - Full structural model showing the direct effect of maternal chronic-severe

depression (with minimal class as the reference group) on offspring past year suicidal

ideation at age 16 years, and the indirect effects through offspring psychiatric disorder,

maternal suicide attempt, the parent-child relationship and peer victimisation; imputed N

= 10,559; odds ratios presented for categorical outcomes; linear regression coefficient

presented for continuous outcome (parent-child relationship)

Pregnancy to 11 years 9 years 10-12 years 15 years 16 years
0.94
- TS T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TS T T TS T TS T T TS T TS T TS T T T T A
' 1
1 I
i 3.16*** Peer 1.25*** :
: 1.54%x% victimisation Il v v
Ma_ternal 1.52%* Offspring 1.81*’: Off_sprmg
chronic-severe 1.29%* disorder > suicidal
depression 112* ideation
Parent-child ! [
*x
"1068 relationship 112 : 1.2]%**
Maternal ~ [~""TTTTTTTTTToToToT T mmmmmmees R RRREETEEEEE:
suicide attempt 1 44%*

*p <0.05; **p <0.01; ***p <0.001

152




References

Algorta, G. P., Youngstrom, E. A, Frazier, T. W., Freeman, A. J., Youngstrom, J. K., &
Findling, R. L. (2011). Suicidality in pediatric bipolar disorder: predictor or outcome of
family processes and mixed mood presentation? Bipolar Disorders, 13(1), 76-86.

Allison, S., Roeger, L., Martin, G., & Keeves, J. (2001). Gender differences in the relationship
between depression and suicidal ideation in young adolescents. The Australian and New
Zealand Journal of Psychiatry, 35(4), 498-503.

Amemiya, T. (1981). Qualitative response models: A survey. Journal of Economic Literature,
19(4), 1483-1536.

American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition (DSM-5). American Psychiatric Publishing, Arlington, VA.

Andrus, J. K., Fleming, D. W., Heumann, M. A., Wassell, J. T., Hopkins, D. D., & Gordon, J.
(1991). Surveillance of attempted suicide among adolescents in Oregon, 1988. American
Journal of Public Health, 81(8), 1067-1069.

American Psychiatric Association. (1994). Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition (DSM-1V). American Psychiatric Publishing, Washington, DC.

Arseneault, L., Cannon, M., Fisher, H. L., Polanczyk, G., Moffi, T. E., & Caspi, A. (2011).
Childhood trauma and children’s emerging psychotic symptoms: A genetically sensitive
longitudinal cohort study. American Journal of Psychiatry, 168(1), 65-72.

Asarnow, J., Porta, G., Spirito, A., Emslie, G., Clarke, G., Wagner, K. D., Vitello, B., Keller,
M., Birmaher, B., McCracken, J., Mayes, T., Berk, M., & Brent, D. A. (2011). Suicide
attempts and nonsuicidal self-injury in the treatment of resistant depression in adolescents:
findings from the TORDIA trial. Journal of the American Academy of Child and
Adolescent Psychiatry, 50(8), 772-781.

Asarnow, J. R., & Miranda, J. (2014). Improving care for depression and suicide risk in
adolescents: innovative strategies for bringing treatments to community settings. Annual
Review of Clinical Psychology, 10, 275-303.

Aseltine, R. H., James, A., Schilling, E. A, & Glanovsky, J. (2007). Evaluating the SOS suicide
prevention program: a replication and extension. BMC Public Health, 7, 161.

Ball, H. A., Arseneault, L., Taylor, A., Maughan, B., Caspi, A., & Moffitt, T. E. (2008). Genetic
and environmental influences on victims, bullies and bully-victims in childhood. Journal
of Child Psychology and Psychiatry, 49(1), 104-112.

Barker, E. D. (2013). The duration and timing of maternal depression as a moderator of the
relationship between dependent interpersonal stress, contextual risk and early child
dysregulation. Psychological Medicine, 43(8), 1587-96.

Bateman, A., & Fonagy, P. (2009). Randomized controlled trial of outpatient mentalization-
based treatment versus structured clinical management for borderline personality disorder.
The American Journal of Psychiatry, 166(12), 1355-1364.

153



Beardslee, W. R., Brent, D. A., Weersing, V. R., Clarke, G. N., Porta, G., Hollon, S. D.,
Gladston, T. R., Gallop, R., Lynch, F. L., lyengar, S., DeBar, L., & Garber, J. (2013).
Prevention of depression in at-risk adolescents. JAMA Psychiatry, 70(11), 1161-1170.

Beardslee, W. R., Gladstone, T. R. G., Wright, E. J., & Cooper, A. B. (2003). A family-based
approach to the prevention of depressive symptoms in children at risk: Evidence of
parental and child change. Pediatrics, 112(2), e119-e131.

Beardslee, W. R., Keller, M. B., Lavori, P. W., Klerman, G. K., Dorer, D. J., & Samuelson, H.
(1988). Psychiatric disorder in adolescent offspring of parents with affective disorder in a
non-referred sample. Journal of Affective Disorders, 15(3), 313-322.

Beautrais, A. (2006). Suicide in Asia. Crisis, 27(2), 55-57.

Beck, A. T., Brown, G. K., Steer, R. A., Dahlsgaard, K. K., & Grisham, J. R. (1999). Suicide
ideation at its worst point: A predictor of eventual suicide in psychiatric outpatients.
Suicide & Life-Threatening Behavior, 29(1), 1-9.

Beghi, M., & Rosenbaum, J. F. (2010). Risk factors for fatal and nonfatal repetition of suicide
attempt: a critical appraisal. Current Opinion in Psychiatry, 23(4), 349-355.

Bertolote, J. M., & Fleischmann, A. (2002). Suicide and psychiatric diagnosis: a worldwide
perspective. World Psychiatry, 1(3), 181-185.

Bjarehed, J., Pettersson, K., Wangby-Lundh, M., & Lundh, L. G. (2012). Examining the
acceptability, attractiveness, and effects of a school-based validating interview for
adolescents who self-injure. The Journal of School Nursing, 29(3), 225-234.

Boden, J. M., Fergusson, D. M., & Horwood, L. J. (2007). Anxiety disorders and suicidal
behaviours in adolescence and young adulthood: Findings from a longitudinal study.
Psychological Medicine, 37(3), 431-440.

Boeninger, D. (2013). Testing Alternative Explanations for the Associations Between Parenting
and Adolescent Suicidal Problems. Journal of Research on Adolescence, 23(2), 331-344.

Boivin, M., Brendgen, M., Vitaro, F., Forget-Dubois, N., Feng, B., Tremblay, R. E., & Dionne,
G. (2013). Evidence of gene-environment correlation for peer difficulties: Disruptive
behaviors predict early peer relation difficulties in school through genetic effects.
Development and Psychopathology, 25(1), 79-92.

Borges, G., Angst, J., Nock, M. K., Ruscio, A. M., Walters, E. E., & Kessler, R. C. (2006). A
risk index for 12-month suicide attempts in the National Comorbidity Survey Replication
(NCS-R). Psychological Medicine, 36(12), 1747-1757.

Bowes, L., Maughan, B., Ball, H., Shakoor, S., Ouellet-Morin, 1., Caspi, A., Moffitt, T. E., &
Arseneault, L. (2013). Chronic bullying victimization across school transitions: The role of
genetic and environmental influences. Development and Psychopathology, 25(2), 333-
346.

Bowes, L., Maughan, B., Caspi, A., Moffitt, T. E., & Arseneault, L. (2010). Families promote
emotional and behavioural resilience to bullying: Evidence of an environmental effect.
Journal of Child Psychology and Psychiatry, 51(7), 809-817.

154



Boyd, A., Golding, J., Macleod, J., Lawlor, D. A, Fraser, A., Henderson, J., Molly, L., Ness, A.,
Ring, S., & Davey Smith, G. (2013). Cohort Profile: the “children of the 90s”--the index
offspring of the Avon Longitudinal Study of Parents and Children. International Journal
of Epidemiology, 42(1), 111-127.

Brendgen, M., Boivin, M., Dionne, G., Barker, E. D., Vitaro, F., Girard, A., Tremblay, R., &
Pérusse, D. (2011). Gene-environment processes linking aggression, peer victimization,
and the teacher-child relationship. Child Development, 82(6), 2021-2036.

Brendgen, M., Vitaro, F., Boivin, M., Girard, A., Bukowski, W. M., Dionne, G., Tremblay, R.
E., & Pérusse, D. (2009). Gene-environment interplay between peer rejection and
depressive behavior in children. Journal of Child Psychology and Psychiatry , 50(8),
1009-1017.

Brent, D. A, Baugher, M., Bridge, J., Chen, T., & Chiappetta, L. (1999). Age- and sex-related
risk factors for adolescent suicide. Journal of the American Academy of Child and
Adolescent Psychiatry, 38(12), 1497-1505.

Brent, D. A, & Brown, C. H. (2015). Effectiveness of school-based suicide prevention
programmes. The Lancet, 6736(14), 1489-1491.

Brent, D. A, Melhem, N. M., Oquendo, M., Burke, A., Birmaher, B., Stanley, B., Biernesser, C.,
Kelip, J., Kolko, D., Ellis, S., Porta, G., Zelazny, J., lyengar, S., & Mann, J. J. (2014).
Familial pathways to early-onset suicide attempt: A 5.6-year prospective study. JAMA
Psychiatry, 72(2), 160-168.

Brent, D. A. (1995). Risk-factors for adolescent suicide and suicidal-behavior - mental and
substance-abuse disorders, family environmental-factors, and life stress. Suicide and Life-
Threatening Behavior, 25, 52-63.

Brent, D. A., Bridge, J., Johnson, B. A., & Connolly, J. (1996). Suicidal behavior runs in
families. A controlled family study of adolescent suicide victims. Archives of General
Psychiatry, 53(12), 1145-1152.

Brent, D. A., & Mann, J. J. (2005). Family genetic studies, suicide, and suicidal behavior.
American Journal of Medical Genetics Part C - Seminars in Medical Genetics, 133C(1),
13-24.

Brent, D. A., & Mann, J. J. (2006). Familial pathways to suicidal behavior - understanding and
preventing suicide among adolescents. The New England Journal of Medicine, 355(26),
2719-2721.

Brent, D. A., McMakin, D. L., Kennard, B. D., Goldstein, T. R., Mayes, T. L., & Douaihy, A.
B. (2013). Protecting adolescents from self-harm: A critical review of intervention studies.
Journal of the American Academy of Child & Adolescent Psychiatry, 52(12), 1260-1271.

Brent, D. A., Oquendo, M., Birmaher, B., Greenhill, L., Kolko, D., Stanley, B., Zelazny, J.,
Brodsky, B., Bridge, J., Ellis, S., Salazar, J. O., & Mann, J. J. (2002). Familial pathways to
early-onset suicide attempt: risk for suicidal behavior in offspring of mood-disordered
suicide attempters. Archives of General Psychiatry, 59(9), 801-807.

Brent, D. A., Oquendo, M., Birmaher, B., Greenhill, L., Kolko, D., Stanley, B., Zelazny, J.,
Brodsky, B., Firinciogullari, S., Ellis, S. P., & Mann, J. J. (2003). Peripubertal suicide

155



attempts in offspring of suicide attempters with siblings concordant for suicidal behavior.
The American Journal of Psychiatry, 160(8), 1486-1493.

Brent, D. A., Oquendo, M., Birmaher, B., Greenhill, L., Kolko, D., Stanley, B., Zelazny, J.,
Brodsky, B., Melhem, N., Ellis, S. P., & Mann, J. J. (2004). Familial transmission of mood
disorders: convergence and divergence with transmission of suicidal behavior. Journal of
the American Academy of Child and Adolescent Psychiatry, 43(10), 1259-1266.

Brent, D. A., Perper, J. A., Goldstein, C. E., Kolko, D. J., Allan, M. J., Allman, C. J., &
Zelenak, J. P. (1988). Risk factors for adolescent suicide. A comparison of adolescent
suicide victims with suicidal inpatients. Archives of General Psychiatry, 45(6), 581-588.

Brent, D. A, Perper, J. A., Moritz, G., Allman, C., Friend, A., Roth, C., Schweers, J., Balach,
L., & Baugher, M. (1993). Psychiatric risk factors for adolescent suicide: a case-control
study. Journal of the American Academy of Child and Adolescent Psychiatry, 32(3), 521
529.

Brent, D. A., Perper, J. A., Moritz, G., Liotus, L., Schweers, J., Balach, L., & Roth, C. (1994).
Familial risk factors for adolescent suicide: a case-control study. Acta Psychiatrica
Scandinavica, 89(1), 52-58.

Brent, D., & Melhem, N. (2008). Familial transmission of suicidal behavior. Psychiatric Clinics
of North America, 31(2), 157-177.

Breton, J. J., Tousignant, M., Bergeron, L., & Berthiaume, C. (2002). Informant-specific
correlates of suicidal behavior in a community survey of 12- to 14-year-olds. Journal of
the American Academy of Child and Adolescent Psychiatry, 41(6), 723-730.

Bridge, J. A., Goldstein, T. R., & Brent, D. A. (2006). Adolescent suicide and suicidal behavior.
Journal of Child Psychology and Psychiatry, 47(3-4), 372-394.

Brown, G. K., Beck, A T., Steer, R. A, & Grisham, J. R. (2000). Risk factors for suicide in
psychiatric outpatients: a 20-year prospective study. Journal of Consulting and Clinical
Psychology, 68(3), 371-377.

Brown, G. K., Henriques, G. R., Xie, S. X., Hollander, J. E., & Beck, A. T. (2005). Cognitive
therapy for the prevention of suicide attempts: a randomized controlled trial. JAMA,
294(5), 563-570.

Brown, G. K,, Steer, R. A, Henriques, G. R., & Beck, A. T. (2005). The internal struggle
between the wish to die and the wish to live: a risk factor for suicide. The American
Journal of Psychiatry, 162(10), 1977-1979.

Brown, GW & Harris, T. (1978). Social origins of depression: A study of psychiatric disorder in
women. London: Tavistock Press.

Browne, M., & Cudeck, R. (1992). Alternative ways of assessing model fit. Sociological
Methods and Research, 21(2), 230-258.

Bucholz, K., Cadoret, R., Cloninger, C., Dinwiddie, S., Hesselbrock, V., Nurnberger, J. I. Jr.,
Reich, T., Schmidt, I., & Schuckit, M. A. (1994). A new, semi-structured psychiatric
interview for use in genetic linkage studies: a report on the reliability of the SSAGA.
Journal of Studies of Alcohol and Drugs, 55(2), 149-158.

156



Burcusa, S. L., & lacono, W. G. (2007). Risk for recurrence in depression. Clinical Psychology
Review, 27(8):959-985.

Burke, A. K., Galfalvy, H., Everett, B., Currier, D., Zelazny, J., Oquendo, M. A., Melhem, N.
M., Kolko, D., Harkavy-Friedman, J. M., Birmaher, B., Stanley, B., Mann, J. J., & Brent,
D. A. (2010). Effect of exposure to suicidal behavior on suicide attempt in a high-risk
sample of offspring of depressed parents. Journal of the American Academy of Child and
Adolescent Psychiatry, 49(2), 114-121.

Burless, C., & De Leo, D. (2001). Methodological issues in community surveys of suicide
ideators and attempters. Crisis, 22(3), 109-124.

Bursztein, C., & Apter, A. (2009). Adolescent suicide. Current Opinion in Psychiatry, 22(1), 1—
6.

Burt, A. S., McGue, M., Krueger, R. F., & lacono, W. G. (2005). How are parent-child conflict
and childhood externalizing symptos related over time? Results from a genetically
informative cross-lagged study. Development and Psychopathology, 17(1), 145-165.

Campbell, S. B., Matestic, P., von Stauffenberg, C., Mohan, R., & Kirchner, T. (2007).
Trajectories of maternal depressive symptoms, maternal sensitivity, and children’s
functioning at school entry. Developmental Psychology, 43(5), 1202-1215.

Campbell, S. B., Morgan-Lopez, A. A., Cox, M. J., & McLoyd, V. C. (2009). A latent class
analysis of maternal depressive symptoms over 12 years and offspring adjustment in
adolescence. Journal of Abnormal Psychology, 118(3), 479-493.

Carli, V., Hoven, C. W., Wasserman, C., Chiesa, F., Guffanti, G., Sarchiapone, M., Apter, A.,
Balazs, J., Brunner, R., Corcoran, P., Cosman, D., Haring, C., losue, M., Kaess, M., Kahn,
J. P., Keeley, H., Postuvan, V., Saiz, P., Varnik, A., & Wasserman, D. (2014). A newly
identified group of adolescents at “invisible” risk for psychopathology and suicidal
behavior: Findings from the SEYLE study. World Psychiatry, 13(1), 78-86.

Caron, C., & Rutter, M. (1991). Comorbidity in child psychopathology: concepts, issues and
research strategies. Journal of Child Psychology and Psychiatry, 32(7), 1063-1080.

Carroll, R., Metcalfe, C., & Gunnell, D. (2014). Hospital presenting self-harm and risk of fatal
and non- fatal repetition: Systematic review and meta-analysis. PLoS One, 9(2), e89944.

Cavanagh, J. T. O., Carson, A. J., Sharpe, M., & Lawrie, S. M. (2003). Psychological autopsy
studies of suicide: a systematic review. Psychological Medicine, 33(3), 395-405.

Cents, R. A. M., Diamantopoulou, S., Hudziak, J. J., Jaddoe, V. W. V, Hofman, A, Verhulst, F.
C., Lambregtse-van den Berg, M. P., & Tiemeier, H. (2013). Trajectories of maternal
depressive symptoms predict child problem behaviour: the Generation R Study.
Psychological Medicine, 43(1), 13-25.

Chen, Y. Y., Gunnell, D, Lu, C. L., Chang, S. S., Lu, T. H., & Li, C. Y. (2013). Perinatal risk

factors for suicide in young adults in Taiwan. International Journal of Epidemiology,
42(5), 1381-1389.

157



Cho, H., Guo, G., Iritani, B. J., & Hallfors, D. D. (2006). Genetic contribution to suicidal
behaviors and associated risk factors among adolescents in the U.S. Prevention Science :
The Official Journal of the Society for Prevention Research, 7(3), 303-311.

Christiansen, E., Goldney, R. D., Beautrai, A. L., & Agerbo, E. (2011). Youth suicide attempts
and the dose-response relationship to parental risk factors: a population-based study.
Psychological Medicine, 41(2), 313-3109.

Cicchetti, D., Rogosch, F. A., & Toth, S. L. (2000). The efficacy of Toddler-Parent
Psychotherapy for fostering cognitive development in offspring of depressed mothers.
Journal of Abnormal Child Psychology, 28(2), 135-148.

Collishaw, S. (2015). Annual Research Review: Secular trends in child and adolescent mental
health. Journal of Child Psychology and Psychiatry, 56(3), 370-393.

Collishaw, S., Hammerton, G., Mahedy, L., Sellers, R., Owen, M., Craddock, N., Thapar, A.,
Harold, G. T., Rice, F., & Thapar, A. (in press). Mental health resilience in at-risk
adolescents. Lancet Psychiatry.

Connor, J. J., & Rueter, M. A. (2006). Parent-child relationships as systems of support or risk
for adolescent suicidality. Journal of Family Psychology, 20(1), 143-155.

Costello, E. J., Copeland, W., & Angold, A. (2011). Trends in psychopathology across the
adolescent years: What changes when children become adolescents, and when adolescents
become adults? Journal of Child Psychology and Psychiatry, 52(10), 1015-1025.

Cox, J. L., Holden, J. M., & Sagovsky, R. (1987). Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale. The British Journal of
Psychiatry, 150, 782—786.

Cox, L. J., Stanley, B. H., Melhem, N. M., Oquendo, M. A., Birmaher, B., Burke, A., Kolko, D.
J., Zelazny, J. M., Mann, J. J., Porta, G., & Brent, D. A. (2012). A longitudinal study of
nonsuicidal self-injury in offspring at high risk for mood disorder. The Journal of Clinical
Psychiatry, 73(6), 821-828.

Croshy, A., Ortega, L., & Melanson, C. (2011). Self-directed violence surveillance: Uniform
definitions and recommended data elements, version 1.0. Atlanta (GA): Centers for
Disease Control and Prevention, National Center for Injury Prevention and Control.

Cummings, E. M., Keller, P. S., & Davies, P. T. (2005). Towards a family process model of
maternal and paternal depressive symptoms: Exploring multiple relations with child and
family functioning. Journal of Child Psychology and Psychiatry, 46(5), 479-489.

Cusimano, M. D., & Sameem, M. (2011). The effectiveness of middle and high school-based
suicide prevention programmes for adolescents: a systematic review. Injury Prevention,
17(1), 43-49.

Davies, S. J. C., Pearson, R. M., Stapinskia, L., Bould, H., Christmas, D. M., Button, K. S.,
Skapinakis, P., Lewis, G., & Evans, J. (2015). Symptoms of generalized anxiety disorder
but not panic disorder at age 15 years increase the risk of depression at 18 years in the
Avon Longitudinal Study of Parents and Children (ALSPAC) cohort study. Psychological
Medicine, 28, 1-13.

158



Dhossche, D., Ferdinand, R., Van Der Ende, J., Hofstra, M. B., & Verhulst, F. (2002).
Diagnostic outcome of adolescent self-reported suicidal ideation at 8-year follow-up.
Journal of Affective Disorders, 72(3), 273-279.

Diamond, G. S., Wintersteen, M. B., Brown, G. K., Diamond, G. M., Gallop, R., Shelef, K., &
Levy, S. (2010). Attachment-based family therapy for adolescents with suicidal ideation:
A randomized controlled trial. Journal of the American Academy of Child and Adolescent
Psychiatry, 49(2), 122-131.

Dick, D. M., Aliev, F., Latendresse, S. J., Hickman, M., Heron, J., Macleod, J., Joinson, C.,
Maughan, B., Lewis, G., & Kendler, K. S. (2013). Adolescent alcohol use is predicted by
childhood temperament factors before age 5, with mediation through personality and
peers. Alcoholism, Clinical and Experimental Research, 37(12), 2108-2117.

Eberhard-Gran, M., Eskild, A., Tambs, K., Opjordsmoen, S., & Samuelsen, S. O. (2001).
Review of validation studies of the Edinburgh Postnatal Depression Scale. Acta
Psychiatrica Scandinavica, 104(4), 243-249.

Elam, K. K., Harold, G. T., Neiderhiser, J. M., Reiss, D., Shaw, D. S., Natsuaki, M. N.,
Gaysina, D., Barrett, D., Leve, L.D. (2014). Adoptive parent hostility and children’s peer
behavior problems: Examining the role of genetically informed child attributes on adoptive
parent behavior. Developmental Psychology, 50(5), 1543-1552.

Enders, C. (2010). Applied missing data analysis. New York: Guilford.

Ertel, K. A., Rich-Edwards, J. W., & Koenen, K. C. (2011). Maternal depression in the United
States: Nationally representative rates and risks. Journal of Women’s Health, 20(11),
1609-1617.

Evans, E., Hawton, K., & Rodham, K. (2004). Factors associated with suicidal phenomena in
adolescents: a systematic review of population-based studies. Clinical Psychology Review,
24(8), 957-979.

Evans, E., Hawton, K., Rodham, K., & Deeks, J. (2005). The prevalence of suicidal phenomena
in adolescents: a systematic review of population-based studies. Suicide & Life-
Threatening Behavior, 35(3), 239-250.

Eyre, O., Jones, R. B., Mars, B., Hammerton, G., Sellers, R., Potter, R., Thapar, A., Rice, F.,
Collishaw, S., & Thapar, A. (2014). Reported child awareness of parental depression.
Psychiatric Bulletin, 38(3), 122-127.

Fergusson, D. M., Horwood, L. J., Ridder, E. M., & Beautrais, A. L. (2005). Suicidal behaviour
in adolescence and subsequent mental health outcomes in young adulthood. Psychological
Medicine, 35(7), 983-993.

Fergusson, D. M., & Lynskey, M. T. (1995a). Childhood circumstances, adolescent adjustment,
and suicide attempts in a New Zealand birth cohort. Journal of the American Academy of
Child and Adolescent Psychiatry, 34(5), 612—622.

Fergusson, D. M., & Lynskey, M. T. (1995b). Suicide attempts and suicidal ideation in a birth
cohort of 16-year-old New Zealanders. Journal of the American Academy of Child and
Adolescent Psychiatry, 34(10), 1308-1317.

159



Finkelstein, Y., Macdonald, E. M., Hollands, S., Hutson, J. R., Sivilotti, M. L., Mamdani, M.
M., Koren, G., & Juurlink, D. N. (2015). Long-term outcomes following self-poisoning in
adolescents: a population-based cohort study. Lancet Psychiatry, 2(6), 532-539.

Fisher, H. L., Moffitt, T. E., Houts, R. M., Belsky, D. W., Arseneault, L., & Caspi, A. (2012).
Bullying victimisation and risk of self harm in early adolescence: longitudinal cohort
study. British Medical Journal, 344, e2683.

Fraser, A., Macdonald-Wallis, C., Tilling, K., Boyd, A., Golding, J., Davey Smith, G.,
Henderson, J., Macleod, J., Molloy, L., Ness, A., Ring, S., Nelson, S. M., & Lawlor, D. A.
(2013). Cohort Profile: the Avon Longitudinal Study of Parents and Children: ALSPAC
mothers cohort. International Journal of Epidemiology, 42(1), 97-110.

Fu, Q., Heath, A. C., Bucholz, K. K., Nelson, E. C., Glowinski, A. L., Goldberg, J., Lyons, M.
J., Tsuang, M. T., Jacab, T., True, M. R., & Eisen, S. A. (2002). A twin study of genetic
and environmental influences on suicidality in men. Psychological Medicine, 32(1), 11—
24.

Garber, J., Clarke, G. N., Weersing, V. R., Beardslee, W. R., Brent, D. A., Gladstone, T. R.,
DeBar, L. L., Lynch, F. L., D'Angelo, E., Hollon, S. D., Shamseddeen, W., lyengar, S.
(2009). Prevention of depression in at-risk adolescents: A randomized controlled trial.
JAMA, 301(21), 2215-2224.

Garber, J., Little, S., Hilsman, R., & Weaver, K. R. (1998). Family predictors of suicidal
symptoms in young adolescents. Journal of Adolescence, 21(4), 445-457.

Garrison, C. Z., Addy, C. L., Jackson, K. L., McKeown, R. E., & Waller, J. L. (1991). A
longitudinal study of suicidal ideation in young adolescents. Journal of the American
Academy of Child and Adolescent Psychiatry, 30(4), 597-603.

Geoffray, M. C., Gunnell, D., & Power, C. (2014). Prenatal and childhood antecedents of
suicide: 50-year follow-up of the 1958 British Birth Cohort study. Psychological
Medicine, 44(6), 1245-1256.

Geulayov, G., Gunnell, D., Holmen, T. L., & Metcalfe, C. (2012). The association of parental
fatal and non-fatal suicidal behaviour with offspring suicidal behaviour and depression: A
systematic review and meta-analysis. Psychological Medicine, 42(8), 1567—-1580.

Geulayov, G., Metcalfe, C., Heron, J., Kidger, J., & Gunnell, D. (2014). Parental suicide attempt
and offspring self-harm and suicidal thoughts: Results from the Avon Longitudinal Study
of Parents and Children (ALSPAC) birth cohort. Journal of the American Academy of
Child and Adolescent Psychiatry, 53(5), 509-517.

Glowinski, A. L., Bucholz, K. K., Nelson, E. C., Fu, Q., Madden, P. A, Reich, W., & Heath, A.
C. (2001). Suicide attempts in an adolescent female twin sample. Journal of the American
Academy of Child and Adolescent Psychiatry, 40(11), 1300-1307.

Golding, J., Pembrey, M., & Jones, R. (2001). ALSPAC - The Avon Longitudinal Study of
Parents and Children. Paediatric and Perinatal Epidemiology, 15(1), 74-87.

Goldman-Mellor, S. J., Caspi, A., Harrington, H., Hogan, S., Nada-Raja, S., Poulton, R., &
Moffitt, T. E. (2013). Suicide attempt in young people: A signal for long-term health care
and social needs. JAMA Psychiatry, 71(2), 119-127.

160



Goldston, D. B., Daniel, S. S., Erkanli, A., Heilbron, N., Doyle, O., Weller, B., & Sapyta, J.
(2015). Suicide attempts in a longitudinal sample of adolescents followed through
adulthood: Evidence of escalation. Journal of Consulting and Clinical Psychology, 83(2),
253-264.

Goldston, D., & Daniel, S. (2009). Psychiatric diagnoses as contemporaneous risk factors for
suicide attempts among adolescents and young adults: developmental changes. Journal of
Consulting and Clincial Psychology, 77(2), 281-290.

Goodman, A., Heiervang, E., Collishaw, S., & Goodman, R. (2011). The “DAWBA bands” as
an ordered-categorical measure of child mental health: Description and validation in
British and Norwegian samples. Social Psychiatry and Psychiatric Epidemiology, 46(6),
521-532.

Goodman, G., Gerstadt, C., Pfeffer, C. R., Stroh, M., & Valdez, A. (2008). ADHD and
aggression as correlates of suicidal behavior in assaultive prepubertal psychiatric
inpatients. Suicide & Life-Threatening Behavior, 38(1), 46-59.

Goodman, R., Ford, T., Richards, H., Gatward, R., & Meltzer, H. (2000). The Development and
Well-Being Assessment: description and initial validation of an integrated assessment of
child and adolescent psychopathology. Journal of Child Psychology and Psychiatry, 41(5),
645-655.

Goodman, S. H., & Gotlib, I. H. (1999). Risk for psychopathology in the children of depressed
mothers: a developmental model for understanding mechanisms of transmission.
Psychological Review, 106(3), 458-490.

Goodman, S. H., Rouse, M. H., Connell, A. M., Broth, M. R., Hall, C. M., & Heyward, D.
(2011). Maternal depression and child psychopathology: a meta-analytic review. Clinical
Child and Family Psychology Review, 14(1), 1-27.

Gould, M. S., Greenberg, T., Velting, D. M., & Shaffer, D. (2003). Youth suicide risk and
preventive interventions: A review of the past 10 years. Journal of the American Academy
of Child and Adolescent Psychiatry, 42(4), 386-405.

Gould, M. S,, King, R., Greenwald, S., Fisher, P., Schwab-Stone, M., Kramer, R., Flisher, A. J.,
Goodman, S., Canino, G., & Shaffer, D. (1998). Psychopathology associated with suicidal
ideation and attempts among children and adolescents. Journal of the American Academy
of Child and Adolescent Psychiatry, 37(9), 915-923.

Gunnell, D., Coope, C., Fearn, V., Wells, C., Chang, S. S., Hawton, K., & Kapur, N. (2015).
Suicide by gases in England and Wales 2001-2011: Evidence of the emergence of new
methods of suicide. Journal of Affective Disorders, 170, 190-195.

Gunnell, D., Eddleston, M., Phillips, M. R., & Konradsen, F. (2007). The global distribution of
fatal pesticide self-poisoning: Systematic review. BMC Public Health, 7, 357.

Gunnell, D., & Lewis, G. (2005). Studying suicide from the life course perspective:
Implications for prevention. The British Journal of Psychiatry, 187, 206-208.

Gunnell, D., Middleton, N., & Frankel, S. (2000). Method availability and the prevention of
suicide - A re-analysis of secular trends in England and Wales 1950-1975. Social
Psychiatry and Psychiatric Epidemiology, 35(10), 437-443.

161



Gunnell, D., Murray, V., & Hawton, K. (2000). Use of paracetamol (acetaminophen) for suicide
and nonfatal poisoning: worldwide patterns of use and misuse. Suicide & Life-Threatening
Behavior, 30(4), 313-326.

Gureje, O., Oladeji, B., Hwang, 1., Chiu, W. T., Kessler, R. C., Sampson, N. A., Alonso,
J., Andrade, L. H., Beautrais, A., Borges, G., Bromet, E., Bruffaerts, R., de Girolamo,
G.,de Graaf, R., Gal, G., He, Y., Hu, C., Iwata, N., Karam, E..G., Kovess-Masféty,
V., Matschinger, H., Moldovan, M. V., Posada-Villa, J., Sagar, R., Scocco, P., Seedat,
S.,Tomov, T., & Nock, M. K. (2011). Parental psychopathology and the risk of suicidal
behavior in their offspring: Results from the World Mental Health surveys. Molecular
Psychiatry, 16(12), 1221-1233.

Hall, A. J., Maw, R., Midgley, E., Golding, J., & Steer, C. (2014). Glue ear, hearing loss and 1Q:
An association moderated by the child’s home environment. PL0S One, 9(2), e87021.

Halligan, S. L., Murray, L., Martins, C., & Cooper, P. J. (2007). Maternal depression and
psychiatric outcomes in adolescent offspring: A 13-year longitudinal study. Journal of
Affective Disorders, 97(1-3), 145-154.

Hammen, C., & Brennan, P. A. (2001). Depressed adolescents of depressed and nondepressed
mothers: tests of an interpersonal impairment hypothesis. Journal of Consulting and
Clinical Psychology, 69(2), 284-294.

Hammerton, G., Zammit, S., Potter, R., Thapar, A., & Collishaw, S. (2014). Validation of a
composite of suicide items from the Mood and Feelings Questionnaire (MFQ) in offspring
of recurrently depressed parents. Psychiatry Research, 216(1), 82-88.

Harold, G. T., Leve, L. D., Elam, K. K., Thapar, A., Neiderhiser, J. M., Natsuaki, M. N., Shaw,
D. S., & Reiss, D. (2013). The nature of nurture: Disentangling passive genotype-
environment correlation from family relationship influences on children’s externalizing
problems. Journal of Family Psychology, 27(1), 12-21.

Harold, G. T., Shelton, K. H., Goeke-Morey, M. C., & Cummings, E. M. (2004). Marital
conflict, child emotional security about family relationships and child adjustment. Social
Development, 13(3), 350-376.

Hawton, K., Bergen, H., Casey, D., Simkin, S., Palmer, B., Cooper, J., Kapur, N., Horrocks, J.,
House, A, Lilley, R., Noble, R., & Owens, D. (2007). Self-harm in England: A tale of
three cities. Social Psychiatry and Psychiatric Epidemiology, 42(7), 513-521.

Hawton, K., Bergen, H., Kapur, N., Cooper, J., Steeg, S., Ness, J., & Waters, K. (2012).
Repetition of self-harm and suicide following self-harm in children and adolescents:
Findings from the Multicentre Study of Self-harm in England. Journal of Child
Psychology and Psychiatry, 53(12), 1212-1219.

Hawton, K., Hall, S., Simkin, S., Bale, E., Bond, A, Codd, S., & Stewart, A. (2003). Deliberate
self-harm in adolescents: A study of characteristics and trends in Oxford, 1990-2000.
Journal of Child Psychology and Psychiatry, 44(8), 1191-1198.

Hawton, K., & Harriss, L. (2007). Deliberate self-harm in young people: Characteristics and
subsequent mortality in a 20-year cohort of patients presenting to hospital. Journal of
Clinical Psychiatry, 68(10), 1574-1583.

162


http://www.ncbi.nlm.nih.gov/pubmed/?term=Alonso%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alonso%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Andrade%20LH%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beautrais%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borges%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bromet%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bruffaerts%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Girolamo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Girolamo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Graaf%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=He%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iwata%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karam%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kovess-Masf%C3%A9ty%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kovess-Masf%C3%A9ty%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matschinger%20H%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moldovan%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Posada-Villa%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sagar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Scocco%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seedat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seedat%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21079606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tomov%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21079606

Hawton, K., Rodham, K., Evans, E., & Weatherall, R. (2002). Deliberate self harm in
adolescents: self report survey in schools in England. British Medical Journal, 325(7374),
1207-1211.

Hawton, K., Saunders, K. E., & O’Connor, R. C. (2012). Self-harm and suicide in adolescents.
Lancet, 379(9834), 2373-2382.

Hayes, A. F. (2009). Beyond Baron and Kenny: Statistical mediation analysis in the new
millennium. Communication Monographs, 76(4), 408-420.

Hendin, H., Phillips, M. R., Vijayakumar, L., Pirkis, J., Wang, H., Yip, P., Wasserman, D.,
Bertolote, J. M., & Fleischmann, A. (2008). Suicide and Suicide Prevention in Asia.
Mental Health and Substance Abuse, World Health Organization.

Herba, C. M., Ferdinand, R. F., van der Ende, J., & Verhulst, F. C. (2007). Long-term
associations of childhood suicide ideation. Journal of the American Academy of Child and
Adolescent Psychiatry, 46(11), 1473-1481.

Hesselbrock, M., Easton, C., Bucholz, K. K., Schuckit, M., & Hesselbrock, V. (1999). A
validity study of the SSAGA - a comparison with the SCAN. Addiction, 94(9), 1361-1370.

Hong, J. S., Kral, M. J., & Sterzing, P. R. (2014). Pathways from bullying perpetration,
victimization, and bully victimization to suicidality among school-aged youth: A review of
the potential mediators and a call for further investigation. Trauma, Violence & Abuse,
16(4), 379-390.

Hu, L., Bentler, P., & Kano, Y. (1992). Can test statistics in covariance structure analysis be
trusted? Psychological Bulletin, 112(2), 351-362.

Husky, M. M., Olfson, M., He, J., Nock, M. K., Swanson, S. A., & Merikangas, K. R. (2012).
Twelve-month suicidal symptoms and use of services among adolescents: results from the
National Comorbidity Survey. Psychiatric Services, 63(10), 989-996.

Huth-Bocks, A. C., Kerr, D. C., Ivey, A. Z., Kramer, A. C., & King, C. A. (2007). Assessment
of psychiatrically hospitalized suicidal adolescents: self-report instruments as predictors of
suicidal thoughts and behavior. Journal of the American Academy of Child and Adolescent
Psychiatry, 46(3), 387-395.

Jang, J. M., Park, J. I., Oh, K. Y., Lee, K. H., Kim, M. S., Yoon, M. S., Ko, S. H.,Cho, H.C., &
Chung, Y. C. (2014). Predictors of suicidal ideation in a community sample: Roles of
anger, self-esteem, and depression. Psychiatry Research, 216(1), 74-81.

Johnson, J. G., Cohen, P., Gould, M. S., Kasen, S., Brown, J., & Brook, J. S. (2002). Childhood
adversities, interpersonal difficulties, and risk for suicide attempts during late adolescence
and early adulthood. Archives of General Psychiatry, 59(8), 741-749.

Jung, T., & Wickrama, K. A. S. (2008). An Introduction to Latent Class Growth Analysis and
Growth Mixture Modeling. Social and Personality Psychology Compass, 2(1), 302-317.

Kaminski, J. W., & Fang, X. (2009). Victimization by peers and adolescent suicide in three US
samples. Journal of Pediatrics, 155(5), 683-688.

163



Keenan-Miller, D., Hammen, C., & Brennan, P. (2010). Mediators of aggression among young
adult offspring of depressed mothers, 119(4), 836-849.

Kendler, K. S. (2010). Genetic and environmental pathways to suicidal behavior: Reflections of
a genetic epidemiologist. European Psychiatry, 25(5), 300-303.

Kendler, K. S., Davis, C. G., & Kessler, R. C. (1997). The familial aggregation of common
psychiatric and substance use disorders in the National Comorbidity Survey: a family
history study. The British Journal of Psychiatry, 170(6), 541-548.

Kerr, D. C., Owen, L. D., & Capaldi, D. M. (2008). Suicidal ideation and its recurrence in boys
and men from early adolescence to early adulthood: an event history analysis. Journal of
Abnormal Psychology, 117(3), 625-636.

Kessler, R. C., Borges, G., & Walters, E. E. (1999). Prevalence of and risk factors for lifetime
suicide attempts in the National Comorbidity Survey. Archives of General Psychiatry,
56(7), 617-626.

Kidger, J., Heron, J., Lewis, G., Evans, J., & Gunnell, D. (2012). Adolescent self-harm and
suicidal thoughts in the ALSPAC cohort: a self-report survey in England. BMC
Psychiatry, 12, 69.

King, C. A., & Merchant, C. R. (2008). Social and interpersonal factors relating to adolescent
suicidality: a review of the literature. Archives of Suicide Research, 12(3), 181-196.

King, R. A., Schwab-Stone, M., Flisher, A. J., Greenwald, S., Kramer, R. A., Goodman, S. H.,
Lahey, B. B., Shaffer, D., & Gould, M. S. (2001). Psychosocial and risk behavior
correlates of youth suicide attempts and suicidal ideation. Journal of the American
Academy of Child and Adolescent Psychiatry, 40(7), 837-846.

Klaus, N. M., Mobilio, A., & King, C. A. (2009). Parent-adolescent agreement concerning
adolescents’ suicidal thoughts and behaviors. Journal of Clinical Child and Adolescent
Psychology, 38(2), 245-255.

Klimes-Dougan, B. (1998). Screening for suicidal ideation in children and adolescents:
methodological considerations. Journal of Adolescence, 21(4), 435-444.

Klimes-Dougan, B., Free, K., Ronsaville, D., Stilwell, J., Welsh, C. J., & Radke-Yarrow, M.
(1999). Suicidal ideation and attempts: a longitudinal investigation of children of
depressed and well mothers. Journal of the American Academy of Child and Adolescent
Psychiatry, 38(6), 651-659.

Klimes-Dougan, B., Lee, C. Y., Ronsaville, D., & Martinez, P. (2008). Suicidal risk in young
adult offspring of mothers with bipolar or major depressive disorder: a longitudinal family
risk study. Journal of Clinical Psychology, 64(4), 531-540.

Kline, R. B. (2005). Principles and practice of structural equation modeling. Methodology in the
Social Sciences, 2, 366.

Klomek, A. B., Sourander, A., & Gould, M. (2010). The association of suicide and bullying in

childhood to young adulthood: A review of cross-sectional and longitudinal research
findings. Canadian Journal of Psychiatry, 55(5), 282-288.

164



Klomek, A., Krispin, O., & Apter, A. (2009). Suicidal behaviour in children and adolescents in
different clinical settings. Wasserman, D., Wasserman, C., Oxford textbook of suicidology
and suicide prevention: a global perspective. Oxford: Oxford University Press, 629-632.

Kokkevi, A., Rotsika, V., Arapaki, A., & Richardson, C. (2012). Adolescents’ self-reported
suicide attempts, self-harm thoughts and their correlates across 17 European countries.
Journal of Child Psychology and Psychiatry, 53(4), 381-389.

Kotila, L., & Lonngvist, J. (1989). Suicide and violent death among adolescent suicide
attempters. Acta Psychiatrica Scandinavica, 79(5), 453-4509.

Kuramoto, S. J., Stuart, E. A., Runeson, B., Lichtenstein, P., Langstrom, N., & Wilcox, H. C.
(2010). Maternal versus paternal suicide and offspring risk of hospitalization for
psychiatric disorders and suicide attempt. Pediatrics, 126(5), e1026—e1032.

Lahti, A., Harju, A., Hakko, H., Riala, K., & Résénen, P. (2014). Suicide in children and young
adolescents: A 25-year database on suicides from Northern Finland. Journal of Psychiatric
Research, 58, 123-128.

Larsson, B., & Sund, A. M. (2008). Prevalence, course, incidence, and 1-year prediction of
deliberate self-harm and suicide attempts in early Norwegian school adolescents. Suicide
& Life-Threatening Behavior, 38(2), 152-165.

Larzelere, R. E., Smith, G. L., Batenhorst, L. M., & Kelly, D. B. (1996). Predictive validity of
the suicide probability scale among adolescents in group home treatment. Journal of the
American Academy of Child and Adolescent Psychiatry, 35(2), 166-172..

Lei, P. W., & Wu, Q. (2007). Introduction to structural equation modeling: Issues and practical
considerations. Educational Measurement: Issues and Practice, 26(3), 33-43.

Lereya, S. T., Winsper, C., Heron, J., Lewis, G., Gunnell, D., Fisher, H. L., & Wolke, D.
(2013). Being bullied during childhood and the prospective pathways to self-harm in late
adolescence. Journal of the American Academy of Child and Adolescent Psychiatry, 52(6),
608-618.

Lereya, S. T., & Wolke, D. (2012). Prenatal family adversity and maternal mental health and
vulnerability to peer victimisation at school. Journal of Child Psychology and Psychiatry,
54(6), 644-652.

Lewinsohn, P. M., Olino, T. M., & Klein, D. N. (2005). Psychosocial impairment in offspring of
depressed parents. Psychological Medicine, 35(10), 1493-1503.

Lewinsohn, P. M., Rohde, P., Seeley, J. R., & Baldwin, C. L. (2001). Gender differences in
suicide attempts from adolescence to young adulthood. Journal of the American Academy
of Child and Adolescent Psychiatry, 40(4), 427-434.

Lewinsohn, P., Rohde, P., & Seeley, J. (1996). Adolescent Suicidal Ideation and Attempts:
Prevalence, Risk Factors, and Clinical Implications. Clinical Psychology: Science and
Practice, 3(1), 25-46.

Lewis, G., Collishaw, S., Thapar, A., & Harold, G. T. (2013). Parent-child hostility and child
and adolescent depression symptoms: the direction of effects, role of genetic factors and
gender. European Child & Adolescent Psychiatry, 23(5), 317-327.

165



Lewis, G., Rice, F., Harold, G. T., Collishaw, S., & Thapar, A. (2011). Investigating
environmental links between parent depression and child depressive/anxiety symptoms
using an assisted conception design. Journal of the American Academy of Child and
Adolescent Psychiatry, 50(5), 451-4509.

Lieb, R., Bronisch, T., Hofler, M., Schreier, A., & Wittchen, H. U. (2005). Maternal suicidality
and risk of suicidality in offspring: findings from a community study. The American
Journal of Psychiatry, 162(9), 1665-1671.

Lieb, R., Isensee, B., Hofler, M., Pfister, H., & Wittchen, H. U. (2002). Parental major
depression and the risk of depression and other mental disorders in offspring: A
prospective-longitudinal community study. Archives of General Psychiatry, 59(4), 365—
374.

Linehan, M. M., Comtois, K. A., Murray, A. M., Brown, M. Z., Gallop, R. J., Heard, H. L.,
Korslund, K. E., Tutek, R.A., Reyonds, S. K., & Lindenboim, N. (2006). Two-year
randomized controlled trial and follow-up of dialectical behavior therapy vs therapy by
experts for suicidal behaviors and borderline personality disorder. Archives of General
Psychiatry, 63(7), 757-766.

Linker, J., Gillespie, N. A., Maes, H., Eaves, L., & Silberg, J. L. (2012). Suicidal ideation,
depression, and conduct disorder in a sample of adolescent and young adult twins. Suicide
& Life-Threatening Behavior, 42(4), 426-436.

Lovejoy, M. C., Graczyk, P. A, O’Hare, E., & Neuman, G. (2000). Maternal depression and
parenting behavior: a meta-analytic review. Clinical Psychology Review, 20(5), 561-592.

Low, N. C., Dugas, E., Constantin, E., Karp, L., Rodriguez, D., & O’Loughlin, J. (2012). The
association between parental history of diagnosed mood/anxiety disorders and psychiatric
symptoms and disorders in young adult offspring. BMC Psychiatry, 12(1), 188.

MacKinnon, D. (2004). Confidence limits for the indirect effect: Distribution of the product and
resampling methods. Multivariate Behavioral Research, 39(1), 99.

MacKinnon, D. P., Lockwood, C. M., Hoffman, J. M., West, S. G., & Sheets, V. (2002). A
comparison of methods to test mediation and other intervening variable effects.
Psychological Methods, 7(1), 83-104.

Mahedy, L., Harold, G. T., Maughan, B., Gardner, F., Araya, A., Jones, R. B., Hammerton, G.,
Sellers, R., Thapar, A., & Collishaw, S. (2015). Does father-child emotional support
promote resilience in high-risk adolescents? Manuscript submitted for publication.

Mann, J. J., Bortinger, J., Oquendo, M. A., Currier, D., Li, S., & Brent, D. A. (2005). Family
history of suicidal behavior and mood disorders in probands with mood disorders. The
American Journal of Psychiatry, 162(9), 1672-1679.

Mann, J. J., Haas, A., Mehlum, L., & Phillips, M. (2005). Suicide Prevention Strategies: A
systematic review, JAMA, 294(16), 2064—2074.

Mann, J. J., Waternaux, C., Haas, G. L., & Malone, K. M. (1999). Toward a clinical model of
suicidal behavior in psychiatric patients. The American Journal of Psychiatry, 156(2),
181-189.

166



Marcenko, M., Fishman, G., & Friedman, J. (1999). Reexamining adolescent suicidal ideation: a
developmental perspective applied to a diverse population. Journal of Youth and
Adolescence, 28(1), 121-138.

Mars, B., Collishaw, S., Hammerton, G., Rice, F., Harold, G. T., Smith, D., Bevan Jones, R.,
Sellers, R., Potter, R., Craddock, N., Thapar, A. K., Heron, J. & Thapar, A. (2015).
Longitudinal symptom course in adults with recurrent depression: Impact on impairment
and risk of psychopathology in offspring. Journal of Affective Disorders, 182, 32—-38.

Mars, B., Collishaw, S., Smith, D., Thapar, A., Potter, R., Sellers, R., Harold, G. T., Craddock,
N., Rice, F., & Thapar, A. (2012). Offspring of parents with recurrent depression: which
features of parent depression index risk for offspring psychopathology? Journal of
Affective Disorders, 136(1-2), 44-53.

Mars, B., Heron, J., Crane, C., Hawton, K., Kidger, J., Lewis, G., Macleod, J., Tilling, K., &
Gunnell, D. (2014). Differences in risk factors for self-harm with and without suicidal
intent: findings from the ALSPAC cohort. Journal of Affective Disorders, 168, 407-414.

Mars, B., Heron, J., Crane, C., Hawton, K., Lewis, G., Macleod, J., Tilling, K., & Gunnell, D.
(2014). Clinical and social outcomes of adolescent self harm: population based birth
cohort study. British Medical Journal, 349, g5954.

Mathews, C. A., & Reus, V. I. (2001). Assortative mating in the affective disorders: A
systematic review and meta-analysis. Comprehensive Psychiatry, 42(4), 257-262.

Matijasevich, A., Murray, J., Cooper, P. J., Anselmi, L., Barros, A. J. D., Barros, F. C., &
Santos, I. S. (2015). Trajectories of maternal depression and offspring psychopathology at
6 years: 2004 Pelotas cohort study. Journal of Affective Disorders, 174, 424-431.

McLaughlin, K. A, Gadermann, A. M., Hwang, 1., Sampson, N. A, Al-Hamzawi, A., Andrade,
L. H., Angermeyer, M. C., Benjet, C., Bromet, E. J., Bruffaerts, R., Caldas-de-Almeida, J.
M., de Girolamo, G., de Graaf, R., Florescu, S., Gureje, O., Haro, J. M., Hinkov, H.
R., Horiguchi, 1., Hu, C., Karam, A.N., Kovess-Masfety, V., Lee, S., Murphy,
S.D.,Nizamie, S.H., Posada-Villa, J., Williams, D.R., & Kessler, R. C. (2012). Parent
psychopathology and offspring mental disorders: results from the WHO World Mental
Health Surveys. The British Journal of Psychiatry, 200(4), 290-299.

McLoughlin, A. B., Gould, M. S., & Malone, K. M. (2015). Global trends in teenage suicide:
2003-2014. QIM, hcv026.

Melhem, N. M., Brent, D. A., Ziegler, M., lyengar, S., Kolko, D., Oguendo, M., Birmaher, B.,
Burke, A., Zelazny, J., Stanley, Z. & Mann, J. J. (2007). Familial pathways to early-onset
suicidal behavior: familial and individual antecedents of suicidal behavior. The American
Journal of Psychiatry, 164(9), 1364-1370.

Merikangas, K. R., Risch, N. J., & Weissman, M. M. (1994). Comorbidity and co-transmission
of alcoholism, anxiety and depression. Psychological Medicine, 24(1), 69-80.

Miller, A. B., Adams, L. M., Esposito-Smythers, C., Thompson, R., & Proctor, L. J. (2014).
Parents and friendships: A longitudinal examination of interpersonal mediators of the
relationship between child maltreatment and suicidal ideation. Psychiatry Research,
220(3), 998-1006.

167


http://www.ncbi.nlm.nih.gov/pubmed/?term=Angermeyer%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benjet%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bromet%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bruffaerts%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caldas-de-Almeida%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caldas-de-Almeida%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Girolamo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Graaf%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Florescu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gureje%20O%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haro%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hinkov%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hinkov%20HR%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horiguchi%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karam%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kovess-Masfety%20V%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Murphy%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nizamie%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Posada-Villa%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22403085
http://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=22403085

Miller, M., Barber, C., White, R. A., & Azrael, D. (2013). Firearms and suicide in the United
States: is risk independent of underlying suicidal behavior? American Journal of
Epidemiology, 178(6), 946-955.

Miranda, R., Ortin, A., Scott, M., & Shaffer, D. (2014). Characteristics of suicidal ideation that
predict the transition to future suicide attempts in adolescents. Journal of Child
Psychology and Psychiatry, 55(11), 1288-1296.

Mittendorfer-Rutz, E., Rasmussen, F., & Lange, T. (2012). A life-course study on effects of
parental markers of morbidity and mortality on offspring’s suicide attempt. PLoS One,
7(12), €51585.

Mittendorfer-Rutz, E., Rasmussen, F., & Wasserman, D. (2008). Familial clustering of suicidal
behaviour and psychopathology in young suicide attempters. A register-based nested case
control study. Social Psychiatry and Psychiatric Epidemiology, 43(1), 28-36.

Monti, J. D., Rudolph, K. D., & Abaied, J. L. (2014). Contributions of maternal adult
attachment to socialization of coping. Journal of Social and Personal Relationships, 31(2),
247-269.

Moodie, E. E. M., Delaney, J. A. C., Lefebvre, G., & Platt, R. W. (2008). Missing confounding
data in marginal structural models: A comparison of inverse probability weighting and
multiple imputation. The International Journal of Biostatistics, 4(1).

Moran, P., Coffey, C., Romaniuk, H., Olsson, C., Borschmann, R., Carlin, J. B., & Patton, G. C.
(2012). The natural history of self-harm from adolescence to young adulthood: a
population-based cohort study. Lancet, 379(9812), 236-243.

Mueller, V., Jouriles, E. N., McDonald, R., & Rosenfield, D. (2014). Children’s appraisals and
involvement in interparental conflict: Do they contribute independently to child
adjustment? Journal of Abnormal Child Psychology, 43(6), 1041-1054.

Mullins, N., Perroud, N., Uher, R., Butler, A. W., Cohen-Woods, S., Rivera, M., Malki,
K., Euesden, J., Power, R. A., Tansey, K. E., Jones, L., Jones, I., Craddock, N., Owen, M.
J., Korszun, A., Gill, M., Mors, O., Preisig, M., Maier, W., Rietschel, M., Rice, J.
P., Muller-Myhsok, B., Binder, E. B., Lucae, S., Ising, M., Craig, I. W., Farmer, A.
E., McGuffin, P., Breen, G., & Lewis, C. M. (2014). Genetic relationships between suicide
attempts, suicidal ideation and major psychiatric disorders: A genome-wide association
and polygenic scoring study. American Journal of Medical Genetics. Part B,
Neuropsychiatric Genetics, 165(5), 428-437.

Murray, C. J. L., & Lopez, A. D. (2013). Measuring the global burden of disease. The New
England Journal of Medicine, 369(5), 448-457.

Murray, L., & Carothers, A. D. (1990). The validation of the Edinburgh Post-natal Depression
Scale on a community sample. The British Journal of Psychiatry, 157, 288-290.

Muthén, B., & Muthén, L. K. (2000). Integrating person-centered and variable-centered
analyses: growth mixture modeling with latent trajectory classes. Alcoholism, Clinical and
Experimental Research, 24(6), 882-891.

Muthén, L. K., & Muthén, B. O. (1998-2012.). Mplus User’s Guide (Seventh Ed.). Muthén &
Muthén; Los Angeles.

168


http://www.ncbi.nlm.nih.gov/pubmed/?term=Malki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Malki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Euesden%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Power%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tansey%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20L%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jones%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Craddock%20N%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Owen%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Owen%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Korszun%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gill%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mors%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Preisig%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maier%20W%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rietschel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCller-Myhsok%20B%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Binder%20EB%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lucae%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ising%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Craig%20IW%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farmer%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farmer%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=McGuffin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24964207
http://www.ncbi.nlm.nih.gov/pubmed/?term=Breen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24964207

Nagin, D. (2005). Group-based modelling of development. Cambridge, MA: Harvard Univeristy
Press.

Nandi, A., Beard, J. R., & Galea, S. (2009). Epidemiologic heterogeneity of common mood and
anxiety disorders over the lifecourse in the general population: A systematic review. BMC
Psychiatry, 9, 31.

National Action Alliance for Suicide Prevention: Research Prioritization Task Force (2014). A
prioritized research agenda for suicide prevention: An action plan to save lives. Rockville,
MD: National Institute of Mental Health and the Research Prioritization Task Force.

Newport, D. J., Brennan, P. A., Green, P., llardi, D., Whitfield, T. H., Morris, N., Knight, B. T,
& Stowe, Z. N. (2008). Maternal depression and medication exposure during pregnancy:
Comparison of maternal retrospective recall to prospective documentation. BJOG: An
International Journal of Obstetrics and Gynaecology, 115(6), 681-688.

Niederkrotenthaler, T., Floderus, B., Alexanderson, K., Rasmussen, F., & Mittendorfer-Rutz, E.
(2012). Exposure to parental mortality and markers of morbidity, and the risks of
attempted and completed suicide in offspring: an analysis of sensitive life periods. Journal
of Epidemiology and Community Health, 66(3), 233-239.

Nivard, M. G., Dolan, C. V., Kendler, K. S., Kan, K.-J., Willemsen, G., van Beijsterveldt, C. E.,
Lindauer, R. J., van Beek, J. H., Geels, L.M., Bartels, M., Middeldorp, C. M., &
Boomsma, D. I. (2014). Stability in symptoms of anxiety and depression as a function of
genotype and environment: a longitudinal twin study from ages 3 to 63 years.
Psychological Medicine, 45(5), 1039-1049.

Nock, M., Green, J., Hwang, ., McLaughlin, K. A., Sampson, N. A., Zaslavsky, A. M., Kessler,
R. C. (2013). Prevalence, correlates, and treatment of lifetime suicidal behavior among
adolescents: Results from the National Comorbidity Survey Replication Adolescent
Supplement. JAMA Psychiatry, 70(3), 300-310.

Nock, M., Hwang, 1., Sampson, N., & Kessler, R. (2011). Mental disorders, comorbidity and
suicidal behavior: Results from the National Comorbidity Survey Replication, 15(8), 868—
876.

Nock, M. K. (2010). Self-injury. Annual Review of Clinical Psychology, 6, 339-363.

Nolen-Hoeksema, S., & Girgus, J. S. (1994). The emergence of gender differences in depression
during adolescence. Psychological Bulletin, 115(3), 424-443.

Ntzoufras, 1., Dellaportas, P., & Forster, J. J. (2003). Bayesian variable and link determination
for generalised linear models. Journal of Statistical Planning and Inference, 111(1-2),
165-180.

Ougrin, D., & Boege, I. (2013). Brief report: The self harm questionnaire: A new tool designed
to improve identification of self harm in adolescents. Journal of Adolescence, 36(1), 221
225.

Ougrin, D., Tranah, T., Stahl, D., Moran, P., & Asarnow, J. R. (2015). Therapeutic interventions
for suicide attempts and self-harm in adolescents: Systematic review and meta-analysis.
Journal of the American Academy of Child and Adolescent Psychiatry, 54(2), 97-107.

169



Page, A., Lewis, G., Kidger, J., Heron, J., Chittleborough, C., Evans, J., & Gunnell, D. (2014).
Parental socio-economic position during childhood as a determinant of self-harm in
adolescence. Social Psychiatry and Psychiatric Epidemiology, 49(2), 193-203.

Park, S. (2015). Brief report: Sex differences in suicide rates and suicide methods among
adolescents in South Korea, Japan, Finland, and the US. Journal of Adolescence, 40, 74—
77.

Pawlby, S., Hay, D. F., Sharp, D., Waters, C. S., & O’Keane, V. (2009). Antenatal depression
predicts depression in adolescent offspring: Prospective longitudinal community-based
study. Journal of Affective Disorders, 113(3), 236-243.

Pearson, R., Evans, J., Kounali, D., Lewis, G., Heron,J., Ramchandani, P. G., O'Connor, T. G.,
& Stein, A. (2013). Maternal depression during pregnancy and the postnatal period: risks
and possible mechanisms for offspring depression at age 18 years. JAMA Psychiatry,
70(12), 1312-1319.

Perry, 1. J., Corcoran, P., Fitzgerald, A. P., Keeley, H. S., Reulbach, U., & Arensman, E. (2012).
The incidence and repetition of hospital-treated deliberate self harm: Findings from the
world’s first national registry. PLoS One, 7(2), €31663

Petersen, L., Sgrensen, T. I. A., Andersen, P. K., Mortensen, P. B., & Hawton, K. (2013).
Genetic and familial environmental effects on suicide - an adoption study of siblings.
PLoS One, 8(10), e77973.

Petersen, L., Sgrensen, T. I. A., Kragh Andersen, P., Bo Mortensen, P., & Hawton, K. (2014).
Genetic and familial environmental effects on suicide attempts: A study of Danish
adoptees and their biological and adoptive siblings. Journal of Affective Disorders, 155(1),
273-2717.

Phillips, M. R., Li, X., & Zhang, Y. (2002). Suicide rates in China, 1995-99. Lancet, 359(9309),
835-840.

Phillips, M. R., Liu, H., & Zhang, Y. Suicide and social change in China. Culture, Medicine and
Psychiatry, 23(1), 25-50.

Plant, D. T., Barker, E. D., Waters, C. S., Pawlby, S., & Pariante, C. M. (2012).
Intergenerational transmission of maltreatment and psychopathology: the role of antenatal
depression. Psychological Medicine, 43(3), 519-528.

Plener, P. L., Libal, G., Keller, F., Fegert, J. M., & Muehlenkamp, J. J. (2009). An international
comparison of adolescent non-suicidal self-injury (NSSI) and suicide attempts: Germany
and the USA. Psychological Medicine, 39(9), 1549-1558.

Posner, K., Oguendo, M. A., Gould, M., Stanley, B., & Davies, M. (2007). Columbia
Classification Algorithm of Suicide Assessment (C-CASA): classification of suicidal
events in the FDA’s pediatric suicidal risk analysis of antidepressants. The American
Journal of Psychiatry, 164(7), 1035-1043.

Potter, R., Mars, B., Eyre, O., Legge, S., Ford, T., Sellers, R., Craddock, N., Rice, F., Collishaw,
S., Thapar, A., Thapar, A. K. (2012). Missed opportunities: mental disorder in children of
parents with depression. British Journal of General Practice, 62(600), 487-493.

170



Preacher, K. J., & Hayes, A. F. (2004). SPSS and SAS procedures for estimating indirect effects
in simple mediation models. Behavior Research Methods, Instruments, & Computers,
36(4), 717-731.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research Methods,
40(3), 879-891.

Prinstein, M. J., Nock, M. K., Simon, V., Aikins, J. W., Cheah, C. S., & Spirito, A. (2008).
Longitudinal trajectories and predictors of adolescent suicidal ideation and attempts
following inpatient hospitalization. Journal of Consulting and Clinical Psychology, 76(1),
92-103.

Prinstein, M. J., Nock, M. K., Spirito, A., & Grapentine, W. L. (2001). Multimethod assessment
of suicidality in adolescent psychiatric inpatients: preliminary results. Journal of the
American Academy of Child and Adolescent Psychiatry, 40(9), 1053-1061.

Putallaz, M., & Heflin, A. H. (1990). Parent-child interaction. Peer Rejection in Childhood, 189.

Qin, P., Agerbo, E., & Mortensen, P. B. (2002). Suicide risk in relation to family history of
completed suicide and psychiatric disorders: a nested case-control study based on
longitudinal registers. Lancet, 360(9340), 1126-1130.

Qin, P., Agerho, E., & Mortensen, P. B. (2003). Suicide risk in relation to socioeconomic,
demographic, psychiatric, and familial factors: a national register-based study of all
suicides in Denmark, 1981-1997. The American Journal of Psychiatry, 160(4), 765-772.

Raphael, K. G., & Cloitre, M. (1994). Does mood-congruence or causal search govern recall
bias? A test of life event recall. Journal of Clinical Epidemiology, 47(5), 555-564.

Rassen, J. A., Schneeweiss, S., Glynn, R. J., Mittleman, M. A., & Brookhart, M. A. (2009).
Instrumental variable analysis for estimation of treatment effects with dichotomous
outcomes. American Journal of Epidemiology, 169(3), 273-284.

Reinherz, H. Z., Giaconia, R. M., Silverman, A. B., Friedman, A., Pakiz, B., Frost, A. K., &
Cohen, E. (1995). Early psychosocial risks for adolescent suicidal ideation and attempts.
Journal of the American Academy of Child and Adolescent Psychiatry, 34(5), 599-611.

Reinherz, H. Z., Tanner, J. L., Berger, S. R., Beardslee, W. R., & Fitzmaurice, G. M. (2006).
Adolescent suicidal ideation as predictive of psychopathology, suicidal behavior, and
compromised functioning at age 30. The American Journal of Psychiatry, 163(7), 1226—
1232.

Rice, F., Harold, G., & Thapar, A. (2002). The genetic aetiology of childhood depression: a
review. Journal of Child Psychology and Psychiatry, 43(1), 65-79.

Roberts, R. E., & Chen, Y. W. (1995). Depressive symptoms and suicidal ideation among
Mexican-origin and Anglo adolescents. Journal of the American Academy of Child and
Adolescent Psychiatry, 34(1), 81-90.

Roberts, R. K., Roberts, C. R., & Chen, Y. R. (1998). Suicidal thinking among adolescents with
a history of attempted suicide. Journal of the American Academy of Child & Adolescent
Psychiatry, 37(12), 1294-1300.

171



Robinson, J., Cox, G., Malone, A., Williamson, M., Baldwin, G., Fletcher, K., & O’Brien, M.
(2013). A systematic review of school-based interventions aimed at preventing, treating,
and responding to suicide-related behavior in young people. Crisis, 34(3), 164-182.

Robinson, J., Hetrick, S. E., & Martin, C. (2011). Preventing suicide in young people:
systematic review. The Australian and New Zealand Journal of Psychiatry, 45(1), 3-26.

Rohde, P., Lewinsohn, P. M., Klein, D. N., & Seeley, J. R. (2005). Association of parental
depression with psychiatric course from adolescence to young adulthood among formerly
depressed individuals. Journal of Abnormal Psychology, 114(3), 409-420.

Rohde, P., Lewinsohn, P. M., & Seeley, J. R. (1991). Comorbidity of unipolar depression: II.
Comorbidity with other mental disorders in adolescents and adults. Journal of Abnormal
Psychology, 100(2), 214-222.

Rutter, M. (2007). Gene-environment interdependence. Developmental Science, 10(1), 12-18.

Rutter, M., Pickles, A., Murray, R., & Eaves, L. (2001). Testing hypotheses on specific
environmental causal effects on behavior. Psychological Bulletin, 127(3), 291-324.

Rutter, M., & Thapar, A. (2015). Using natural experiments and animal models to study causal
hypotheses in relation to child mental health problems. Rutter’s Child and Adolescent
Psychiatry. 6th edn (ed. Thapar, A., Pine, D., Leckman, J. F., Scott, S., Snowling, M. J., &
Taylor, E.). John Wiley and Sons Limited: UK, 145- 163.

Safer, D. J. (1997). Self-reported suicide attempts by adolescents. Annals of Clinical Psychiatry,
9(4), 263-269.

Santana, G. L., Coelho, B. M., Borges, G., Viana, M. C., Wang, Y. P., & Andrade, L. H. (2015).
The Influence of Parental Psychopathology on Offspring Suicidal Behavior across the
Lifespan. PLoS One, 10(7), e0134970.

Sarchiapone, M., Mandelli, L., losue, M., Andrisano, C., & Roy, A. (2011). Controlling access
to suicide means. International Journal of Environmental Research and Public Health,
8(12), 4550-4562.

Schrijvers, D. L., Bollen, J., & Sabbe, B. G. C. (2012). The gender paradox in suicidal behavior
and its impact on the suicidal process. Journal of Affective Disorders, 138(1-2), 19-26.

Scott, L. N., Pilkonis, P. A, Hipwell, A. E., Keenan, K., & Stepp, S. D. (2014). Non-suicidal
self-injury and suicidal ideation as predictors of suicide attempts in adolescent girls: A
multi-wave prospective study. Comprehensive Psychiatry, 58, 1-10.

Scott, S., & Gardner, F. (2015). Parenting programs. Rutter’s Child and Adolescent Psychiatry.
6th edn (ed. Thapar, A., Pine, D., Leckman, J. F., Scott, S., Snowling, M. J., & Taylor, E.).
John Wiley and Sons Limited: UK, 483— 496.

Sellers, R., Collishaw, S., Rice, F., Thapar, A. K., Potter, R., Mars, B., Harold, G. T., Smith, D.
J., Owen, M. J., Craddock, N., & Thapar, A. (2013). Risk of psychopathology in
adolescent offspring of mothers with psychopathology and recurrent depression. The
British Journal of Psychiatry, 202, 108-114.

172



Sellers, R., Harold, G. T., Elam, K., Rhoades, K. A, Potter, R., Mars, B., Craddock, N., Thapar,
A., & Collishaw, S. (2014). Maternal depression and co-occurring antisocial behaviour:
testing maternal hostility and warmth as mediators of risk for offspring psychopathology.
Journal of Child Psychology and Psychiatry, 55(2), 112-120.

Shaffer, D., Gould, M., Fisher, P., Trautman, P., Moreau, D., Kleinman, M., & Flory, M.
(1996). Psychiatric diagnosis in child and adolescent suicide. JAMA Psychiatry, 53(4),
339-348.

Shaffer, D., Scott, M., Wilcox, H., Maslow, C., Hicks, R., Lucas, C. P., Garfinkel, R., &
Greenwald, S. (2004). The Columbia Suicide Screen: validity and reliability of a screen
for youth suicide and depression. Journal of the American Academy of Child and
Adolescent Psychiatry, 43(1), 71-79.

Shelton, K. H., & Harold, G. T. (2008). Interparental conflict, negative parenting, and children’s
adjustment: Bridging links between parents' depression and children's psychological
distress. Journal of Family Psychology, 22(5), 712-724.

Silberg, J., Maes, H., & Eaves, L. (2010). Genetic and environmental influences on the
transmission of parental depression to children’s depression and conduct disturbance: an
extended Children of Twins. Journal of Child Psychology and Psychiatry, 51(6), 734—744.

Silverman, M. M., Berman, A. L., Sanddal, N. D., O’Carroll, P. W., & Joiner, T. E. (2007).
Rebuilding the tower of Babel: a revised nomenclature for the study of suicide and suicidal
behaviors. Part 2: Suicide-related ideations, communications, and behaviors. Suicide &
Life-Threatening Behavior, 37(3), 264-277.

Skipstein, A., Janson, H., Stoolmiller, M., & Mathiesen, K. S. (2010). Trajectories of maternal
symptoms of anxiety and depression. A 13-year longitudinal study of a population-based
sample. BMC Public Health, 10, 589.

Smith, P. K., Ananiadou, K., & Cowie, H. (2003). Interventions to reduce school bullying.
Canadian Journal of Psychiatry, 48(9), 591-599.

Sokolowski, M., Wasserman, J., & Wasserman, D. (2014). Genome-wide association studies of
suicidal behaviors: A review. European Neuropsychopharmacology, 24(10), 1567-1577.

StataCorp. (2013). Stata Statistical Software: Release 13. College Station, TX: StataCorp LP.

Statham, D. J., Heath, A. C., Madden, P. A., Bucholz, K. K., Bierut, L., Dinwiddie, S. H.,
Slutske, W. S., Dunne, M. P., & Martin, N. G. (1998). Suicidal behaviour: an
epidemiological and genetic study. Psychological Medicine, 28(4), 839-855.

Stein, A., Pearson, R. M., Goodman, S. H., Rapa, E., Rahman, A., McCallum, M., Howard, L.
M., Pariante, C. M. (2014). Effects of perinatal mental disorders on the fetus and child.
Lancet, 384(9956), 1800-1819.

Stenager, K., & Qin, P. (2008). Individual and parental psychiatric history and risk for suicide
among adolescents and young adults in Denmark: a population-based study. Social
Psychiatry and Psychiatric Epidemiology, 43(11), 920-926.

173



Sterne, J. A., White, I. R., & Carlin, J. B., Spratt, M., Royston, P., Kenward, M. G., Wood, A.
M., Carpenter, J. R. (2009). Multiple imputation for missing data in epidemiological and
clinical research: potential and pitfalls. British Medical Journal, 338, b2393.

Takizawa, R., Maughan, B., & Arseneault, L. (2014). Adult health outcomes of childhood
bullying victimization: Evidence from a five-decade longitudinal British birth cohort.
American Journal of Psychiatry, 171(7), 777-784.

Thapar, A., Harold, G., Rice, F., Ge, X., Boivin, J., Hay, D., van den Bree, M. & Lewis, A.
(2007). Do intrauterine or genetic influences explain the foetal origins of chronic disease?
A novel experimental method for disentangling effects. BMC Medical Research
Methodology, 7, 25.

Thompson, E. A., Mazza, J. J., Herting, J. R., Randell, B. P., & Eggert, L. L. (2005). The
mediating roles of anxiety depression, and hopelessness on adolescent suicidal behaviors.
Suicide & Life-Threatening Behavior, 35(1), 14-34.

Thorpe, K. (1993). A study of the use of the Edinburgh Postnatal Depression Scale with parent
groups outside the postpartum period. Journal of Reproductive and Infant Psychology,
11(2), 119-125.

Tidemalm, D., Runeson, B., Waern, M., Frisell, T., Carlstrom, E., Lichtenstein, P., &
Langstrom, N. (2011). Familial clustering of suicide risk: a total population study of 11.4
million individuals. Psychological Medicine, 41(12), 2527-2534.

Tsypes, A., & Gibb, B. E. (2015). Peer victimization mediates the impact of maternal
depression on risk for suicidal ideation in girls but not boys: A prospective study. Journal
of Abnormal Child Psychology, 1-7.

Tully, E. C., lacono, W. G., & McGue, M. (2008). An adoption study of parental depression as
an environmental liability for adolescent depression and childhood disruptive disorders.
The American Journal of Psychiatry, 165(9), 1148-1154.

Turecki, G. (2001). Suicidal behavior: is there a genetic predisposition? Bipolar Disorders, 3,
335-349.

Turner, H. A, Finkelhor, D., Shattuck, A., & Hamby, S. (2012). Recent victimization exposure
and suicidal ideation in adolescents. Archives of Pediatrics & Adolescent Medicine,
166(12), 1149-1154.

Van Buuren, S & Oudshoom, C. (2000). MICE: Multivariate imputation by chained equations
(S software for missing data imputation).

Van der Waerden, J., Galéra, C., Saurel-Cubizolles, M. J., Sutter-Dallay, A. L., & Melchior, M.
(2015). Predictors of persistent maternal depression trajectories in early childhood: results
from the EDEN mother-child cohort study in France. Psychological Medicine, 45(9),1999-
2012.

Van Geel, M., Vedder, P., & Tanilon, J. (2014). Relationship between peer victimization,

cyberbullying, and suicide in children and adolescents: a meta-analysis. JAMA Pediatrics,
168(5), 435-442.

174



Van Orden, K. A., Witte, T. K., Cukrowicz, K. C., Braithwaite, S. R., Selby, E. A., & Joiner Jr.,
T. E. (2010). The interpersonal theory of suicide. Psychological Review, 117(2), 575-600.

Van Spijker, B. A., van Straten, A., & Kerkhof, A. J. (2015). Online self-help for suicidal
thoughts: 3-month follow-up results and participant evaluation. Internet Interventions,
2(3), 283-288.

Velting, D. M., Rathus, J. H., & Asnis, G. M. (1998). Asking adolescents to explain
discrepancies in self-reported suicidality. Suicide & Life-Threatening Behavior, 28(2),
187-196.

Verona, E., & Javdani, S. (2011). Dimensions of adolescent psychopathology and relationships
to suicide risk indicators. Journal of Youth and Adolescence, 40(8), 958-971.

Verona, E., Sachs-Ericsson, N., & Joiner, T. E. (2004). Suicide attempts associated with
externalizing psychopathology in an epidemiological sample. The American Journal of
Psychiatry, 161(3), 444-451.

Von Borczyskowski, A., Lindblad, F., Vinnerljung, B., & Hjern, A. (2010). Gender differences
in risk factors for suicide: findings from a Swedish national cohort study. Canadian
Journal of Psychiatry, 55(2), 108-111.

Von Borczyskowski, A., Lindblad, F., Vinnerljung, B., Reintjes, R., & Hjern, A. (2011).
Familial factors and suicide: an adoption study in a Swedish National Cohort.
Psychological Medicine, 41(4), 749-758.

Voracek, M., & Loibl, L. M. (2007). Genetics of suicide: A systematic review of twin studies.
Wiener Klinische Wochenschrift, 119, 463-475.

Wagner, B. M. (1997). Family risk factors for child and adolescent suicidal behavior.
Psychological Bulletin, 121(2), 246-298.

Wasserman, D., Cheng, Q., & Jiang, G.-X. (2005). Global suicide rates among young people
aged 15-19. World Psychiatry, 4(2), 114-120.

Wasserman, D., Hoven, C. W., Wasserman, C., Wall, M., Eisenberg, R., Hadlaczky, G.,
Kelleher, I., Sarchiapone, M., Apter, A., Balazs, J., Bobes, J., Brunner, R., Corcoran,
P., Cosman, D., Guillemin, F., Haring, C., losue, M., Kaess, M., Kahn, J. P., Keeley,
H., Musa, G. J., Nemes, B., Postuvan, V., Saiz, P., Reiter-Theil, S., Varnik, A., Varnik, P.,
& Carli, V. (2015). School-based suicide prevention programmes: the SEYLE cluster-
randomised, controlled trial. Lancet, 385(9977), 1526-1544.

Webb, R. T., Pickles, A. R., Appleby, L., Mortensen, P. B., & Abel, K. M. (2007). Death by
unnatural causes during childhood and early adulthood in offspring of psychiatric
inpatients. Archives of General Psychiatry, 64(3), 345-352.

Weissman, M. M., Wickramaratne, P., Nomura, Y., Warner, V., Pilowsky, D., & Verdeli, H.
(2006). Offspring of depressed parents: 20 Years later. American Journal of Psychiatry,
163(6), 1001-1008.

Weisz, J., McCarty, C., & Valeri, S. (2006). Effects of psychotherapy for depression in children
and adolescents: a meta-analysis. Psychological Bulletin, 132(1), 132-149.

175


http://www.ncbi.nlm.nih.gov/pubmed/?term=Kelleher%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarchiapone%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Apter%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Balazs%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bobes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brunner%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Corcoran%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Corcoran%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cosman%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guillemin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haring%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Iosue%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kaess%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kahn%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Keeley%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Keeley%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Musa%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nemes%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Postuvan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saiz%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reiter-Theil%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varnik%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25579833
http://www.ncbi.nlm.nih.gov/pubmed/?term=Varnik%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25579833

Wender, P. H., Kety, S. S., Rosenthal, D., Schulsinger, F., Ortmann, J., & Lunde, 1. (1986).
Psychiatric disorders in the biological and adoptive families of adopted individuals with
affective disorders. Archives of General Psychiatry, 43(10), 923-929.

Whelan, Y. M., Kretschmer, T., & Barker, E. D. (2014). Early experiences of harsh parenting,
irritable opposition, and bullying-victimization: A moderated indirect-effects analysis.
Merrill-Palmer Quarterly, 60(2), 217-237.

White, I. R., Royston, P., & Wood, A. M. (2011). Multiple imputation using chained equations:
Issues and guidance for practice. Statistics in Medicine, 30(4), 377-399.

White, J., Shelton, K. H., & Elgar, F. J. (2014). Prospective associations between the family
environment, family cohesion, and psychiatric symptoms among adolescent girls. Child
Psychiatry and Human Development, 45(5), 544-554.

Wilcox, H. C., Arria, A. M., Caldeira, K. M., Vincent, K. B., Pinchevsky, G. M., & O’Grady, K.
E. (2010). Prevalence and predictors of persistent suicide ideation, plans, and attempts
during college. Journal of Affective Disorders, 127(1-3), 287-294.

Wilcox, H. C., Kellam, S. G., Brown, C. H., Poduska, J., lalongo, S., Wang, W., & Anthony, J.
C. (2008). The impact of two universal randomized first- and second-grade classroom
interventions on young adult suicide ideation and attempt. Drug and Alcohol Dependence,
95, 60-73.

Wilcox, H. C., Kuramoto, S. J., Brent, D., & Runeson, B. (2012). The interaction of parental
history of suicidal behavior and exposure to adoptive parents’ psychiatric disorders on
adoptee suicide attempt hospitalizations. The American Journal of Psychiatry, 169(3),
309-315.

Wilkinson, P., Kelvin, R., Roberts, C., Dubicka, B., & Goodyer, I. (2011). Clinical and
psychosocial predictors of suicide attempts and nonsuicidal self-injury in the Adolescent
Depression Antidepressants and Psychotherapy Trial (ADAPT). American Journal of
Psychiatry, 168(5), 495-501.

Winsper, C., Lereya, T., Zanarini, M., & Wolke, D. (2012). Involvement in bullying and
suicide-related behavior at 11 Years: A prospective birth cohort study. Journal of the
American Academy of Child and Adolescent Psychiatry, 51(3), 271-282.

Wolke, D., Woods, S., Bloomfield, L., & Karstadt, L. (2000). The association between direct
and relational bullying and behaviour problems among primary school children. Journal of
Child Psychology and Psychiatry, 41(8), 989-1002.

Woolfenden, S. R., Williams, K., & Peat, J. (2001). Family and parenting interventions in
children and adolescents with conduct disorder and delinquency aged 10-17. Cochrane
Database of Systematic Reviews, CD003015.

World Health Organization. (1993). The ICD-10 classification of mental and behavioural
disorders: Diagnostic criteria for research. World Health Organization, Geneva.

World Health Organization. (2014). Preventing suicide: A global imperative.World Health
Organization.

176



Wyman, P. A. (2014). Developmental approach to prevent adolescent suicides. American
Journal of Preventive Medicine, 47(3), S251-S256.

Zalsman, G. (2012). Genetics of Suicidal Behavior in Children and Adolescents. The
Neurobiological Basis of Suicide, 297.

Zalsman, G., Levy, T., & Shoval, G. (2008). Interaction of child and family psychopathology
leading to suicidal behavior. Psychiatric Clinics of North America, 31(2), 237-246.

Zanarini, M., Horwood, J., Waylen, A., & Wolke, D. (2004). The UK version of the childhood
interview for DSM-1V borderline personality disorder (UK-CI-BPD). Unpublished
Manuscript, University of Bristol, Department of Community Medicine, Unit of Perinatal
and Pediatric Epidemiology, Bristol.

177



