The sdHxxdsdomedtol C

vi olence and direc

chi |l d and adol esce
sympt oms

Bet han Carter

Thesis submitted for the degree of Doctor of
Philosophy
School of Medicine, Cardifniversity
2022

(CARDIFF

UNIVERSITY

PRIFYSGOL

(ARRDY®



Acknowledgements

| would like to thank myexcellentsupervisor®r Rhian DanielProfessor Shantini
Paranjotly, Professor Alish®aviesand Professor Alison Kemp fail their expert

advice, time and thoughtfédéedback.

| am also extremely grateful frofessor Fiona Wood, Dr Rhiannon Phillips, Dr
Ulugbek Nurmatov, Professor Mike Robling, Dr Giles Green, and Dr Daniel Farewell
for the excellent support and guidance in my appraisals over the four Jeank

you also to Rhian for sharing hexpertise on directed acyclic grapfe her input on

the causal diagrarwhaptey andfor herhelp withthe statistical aspects of thigesis

andJulie Aireyfor administrative support.

| am grateful to all the families from the ALSPAC cohort, the midwives for their help

in recruiting them, and the whole ALSPAC team, which includes interviewers,

computer and laboratory technicians, datiworkers, research scientistsjunteers,

managers, receptionists and nur¢eé. m al so real ly grateful for

help with naming the ALSPAC variables and creating waves of data.

Thank youvery muchto Public Health Wales an@ardiff University School of
Medicinefor funding this work and to fellow students and friends in the Division of
PopulationMedicineand thewider School of Medicinewith special mention to

Laurg Harriet and Aisling

| would also like to thank my amazing mentaddriendLauren;l feel very lucky to

have had her support and wisdom throughout the whole process.

This thesis is a product of the enduring support and encouragement of family and
friends. Special thanks ttamesMum, Dad, AuntieV/ikkie, and Uncle KenFinally,

thanks to Brodie for all the cuddles.



Summary

Childhood exposure to domestic violence (CEDV) and direct child abuse (DCA)
defined as physical and emotional abase,serious health concerns. CEDV and

DCA are associated with poor developmental outcomes in children and young people
including internalising symptoms (IS; anxiety, depression, somatic complaints, social
withdrawal), yet many are resilient. Studies hatagted investigating the causal

pathway between both CEDV and DCA and IS, however much work is needed to
understand how CEDV and DGfect IS, and the best ways to provide support.

This thesis aimed to describe the effect of CEDV, and DCA, on childdoidsaent

IS, and identify factors that protect against IS. Potential protective factors were
identified through literature reviews and data from the Avon Longitudinal Study of
Parents and Children were used to explore the causal pathways between both CEDV
and DCA, and IS. CEDV was measured when children w&gdars, DCA at 3

and 69 years, and IS at 6 and 13 years.

Controversially there wditle evidence that CED¥Affects IS at 6 or 13 years. DCA

had astatisticallysignificant effect on both childnd adolescent IShere was little

evidence that angf the included factors protected against the effect of DCA3at 0

years on IS at 6 years, but many faceppeared tprotect against the effect of DCA

on IS in early adolescence. Key protectivedacts wer e chil drends soci
positive parenthild relationships, good maternal mental health, and friendships.

These findings have implications for practitioners, providing potential assets to

explore and include within formulations, and strengthddvelop in preventative

interventions.
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Abbreviation Meaning

ACE Adverse childhood experiences

ALSPAC Avon Longitudinal Study of Parents ar
Children

BAME Black and minority ethnic

CBCL Child Behaviour Checklist

CEDV Childhood exposure to domestic
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Cl Confidence interval
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IPV Intimate partner violence

IPW Inverse probability weighting

IS Internalising symptoms

Ml Multiple imputation

NOS NewcastleOttawa Scale

NBRM Negative binomial regression model

SDQ Strengths and difficulties questionnairg

a



Contents

Chapter ONEINtrOAUCTION....... ...t e e e e e e e e e e e e e e e e e s aaaes 1
L OVEBIVIBW. ...ttt ettt ettt e e e e st e e e e e e e et e e e e e r e e e e e e e e e e e e s 1
2 BACKGIOUNG. .....oeeiiiieiiiiiie ittt e e e e e e e e e e e s nsn e e e e e e e annees 2

2.1Exposure to DV and child and adolescent behavioural symptoms: existing evidence
AN KNOWIEAGE GAPS .. e ittt e e e e e e e e s r e e e e e e 2
2.2 WAt IF€SIIENCE? ...t 5
2.3 Impact of CEDV on child and adolescent internalising symptoms: existing evidence
aNd KNOWIEAQE GAPS...ciiiiiiiiiiiiii e a e e e e e e e e 6
2.4 Association between CEDV and DCA, and the association between DCA and child
internalising symptoms: what is known and gaps in the eg@en..............ccceeveeeeee. 6
2.5 Knowledge gaps addressed in this thesiS........ccci, 7
3 Thesis aims and research QUESHONS. .........uuviiieiiiiiiiieee e 7
0 N 1 SO T R PPPTTPPPTP PP 8
3.2 RESEAICH QUESHIONS: ....uvtteiiii ettt e e e e e e e e 8
3.3 Methods used to address research qUESHIONS.........ccccccccieiviiiiiriierirereeeeeeeee 8

Chapter 2: Risk and protective factors for internalising symptoms among children and

adolescents exposed to domestic violence: A systematic literature review.................. 9
1 KEY MESSAGES ... .ottt e e e e et e et e e et e e e e e e e e e e e e e e e e e e e e e e a e e 9
P2 g1 oTo [UTot o] o B TP PP PPP P PPPPPPPPPPRN 10

2.1, BACKGIOUD .....ceiiiiiiiieiee et 10
2.2 AIMS and ODJECHIVES.......uuiiiiiieiieieeeeeee e 11
SIMELNOM. ... 13
3.1 INFOrMALION SOUIBS .......euiiiiieeieiiiiee e ettt e e e e e e e e eeeas 13
3.2 Study eligibility CILEIIaL. ... ..eeieieiiiee s 13
3.3 StUAY RECOIS.. ...ttt e e e e e e e e e e e e e e e e aaanraaees 14
B RESUIES. ...ttt e e 15
4.1 Study Characteristics and OVEIVIEW...........uuuurirririiiiiiiirereerereereeeeeeeeeeeaaaaaaaens 15
4.2 INAIVIAUAI FACLOTS.......ceiiiiieiiiiiieie et e e 21
4.3 Familial FACTOIS........eiieiiiii et e e e e 22
4.4 Risk of bias in individual StUAIES.............oooiiiiiiiiiie e 25
5 DISCUSSION. ... eteeeeiitt et e ettt ettt e e e e e e e e e et e e e e e e e n e e et e e e e eeees 26
5.1 Implicationgor iNtEIVENTIONS .......coiiiiiiiiie e 28
5.2 LIMITALIONS. ...eeeeee ettt e et e e r e e e e e e rn e e e e e e e ane 28
5.3 Directions for future reSearCh............cccviiiiiiiiiiii e 30
5.4 CONCIUSION ...ceeiiiiiiiie ettt e e e e e e e e e e e e e e e e e e e e e anes 32
6 Contribution of this chapter to the theSIS........cccco e 33

iv



Chapter 3dentification of protective factors for internalising symptoms among children and

adolescents following adverse Ictiood experienceisliterature review.............ccoeeee...... 34
L OVEIVIBW. ...ttt ettt ettt e e ekt e e et e s e e e e e e e 34
P2 =T Tod (o | (0] 0] o To OO PP PP PPPPPPPRPPRN 34

2.1 Adverse Childnood Experiences (ACES).........cuuieiiiiiiiiieeeeiiieee e 34
2.2 Protective factors for reSiliENCE. ..........vviiieiiiiie e 37
3 AIM AN ODJECHIVES. ...t e et e e e e e e e e e e e e e e e e e e e e s s e e s s e s s saasaaaans 39
T8 Y[ PO RURPRTRRPRN 39
3.2 ODJECHIVES ...ttt 39
A METNOM. ... 39
4.1 LItErature SEAICH......cocuiii ittt 39
4.2 ENAENCE SYNhESIS.....uuiiiiiiieiiie e 40
B RESUIES. ... 41
5.1 INIVIAUAI TACTOTS. ... .eeieiiee ettt e e e ananes 41
5.2 FaNIlY TACTOIS ... .eeiiiiiee ettt e e e e e 50
5.3 COMMUNILY FACIOIS......ccci i e a e e e e e e e e 55
6 DiscusSioN and CONCIUSION.........cciiiiiiiiiiiie ettt 58
7 Contribution of this chapter to the thesiS..........cccccce i 60

Chapter 4 Mediators and moderators on the causal pathways betildanod exposure to
domestic violence and adolescent internalising symptoms: A causal diagram appro&dh

L OVEBIVIBW. ...ttt ettt e e e e ettt et e e e ettt e e e e e e e e e e e e e nnbnee s 61

2 BaCKgIOUNG........oooiiiiiii e e e e e e e e e e e e e e aa e 61

3 AIM aNd ODJECLIVES.........coo i e e e e e 62

0 1 | PR PPPPRRRP 62

3.2 ODJECHIVES ...ttt e e 63

4 CaUSAl INTEIENCE ... eeiii ettt e e e e e e e e e e 63

5 Covariates and potential CONfOUNESS...........ccocciiiiiiiiiiieeeeeeee e 65

5.1 MaterNal fACTOLS......cceiiiiiiiiiiiee ettt 66

5.2 Parental faCtOIS. ... ...uviiiiiieeiiiiit e 68

5.3 FaMlY FACTOTS ... .euiiiiieeiiitie e e s 70

6 DirectedAcCyCliC Graphs (DAGS)......cccuuuiiiieeeiiiiiiiee et 74

7 DISCUSSION. ... etteeeiittt et e ettt et e e e et e e e e e s e e e e e e e e n e e e e e e e e nnnneeeeeas 78

7.1 Strengths and limitations of the DAG appraach.............ccccccoooieiiiiiiiiiiiiccees 78

8 Contribution of this chapter to the theSiS..........ccoii e, 79
Chapter 5. Child and adolescent internalisgmptoms following exposure to domestic

violence: a populatictased CONOIt STUAY...........cooeiiiiiiiiiiiie e 81

L OVEBIVIBW. ...ttt ettt ettt e e e e ettt et e e e ettt et e e e e e bb e e e e e e e e e nnbnee s 81

\Y



= T Tod (o (o 11 o PP 81

1.2 AIMS aNDJECHVES ......coi e e e e e e e e aaaaaaas 82
0020 Y o PSPPSRI 32
1.2.2 ODJECHIVES. ...eeeeieiiiiiiie ettt ettt e e e e e e e e e e e rrn e e e e e e aas 82

2 MEENOM. ... e e a e e e e e 83
2.1 DALA SOUICE. ..eeteeiieeieetiee ettt e e e e e e e ee e e e e e aaaeeas 83
2.2 STUAY AIDIOVAL ..ot 83
2.3 PartiCIPANTS ...t a e 83
2.4 VANADIES ... ————————————————— 84
2.5 StatiStiICBANGIYSES.......coo e 94

B RESUILS. ...eeeeiee ettt e et a e e e e e e s 103
3.1 MISSING DALA. ....cceiieiiiiiiiieie ettt 103
3.2 SaMPIlECNAraCteriSICS ......iiivieeeeie et 103
3.3 Preliminary ANAIYSES..........uuiiiiiiiiiiiiiee et 107
3.4 Total effect of DV on internalising symptoms at six and 13 years............... 109
3.6 DV exposure during middle childhood as a mediator or moderator of early DV
exposure on internalising symptoms at six and thirteen yearS........ccccccceeeeeee... 110

1= o] 1 1S3 [ o 1SRRI 111

5 Contribution of this chapter to the thesiS..........ccccviiiiii e, 114

Chapter 6. Mediators and moderators of the effect of direct child abuse on child and
adolescent internalising symptoms: A CONOrt StUAY............ccvvveiiiiiiniiiiiiee e, 115

L OVEBIVIBW. ...ttt e ettt e e e e ettt e e e e e et e e e e e e e nnate e e e e e e e e nnnnnsteeeaeeeennnnees 115

b N 7= Tod (o {001 o 115
2.2 AIMS ANMDJECTIVES......uuiiiiiiiiiiiiiieiieeceee e 115
2.2 LIterature REVIEW... ...ttt et e e e e e e e e e aaa e e e e e e e e e s s e ea s se s nennanns 116

228 1V =1 o o PSSP 118
P Y T = o] [ PRSP 118
2.2 Change in MSE to determine confounNderS..........cccvvvvviiieeiieeieereeeeeeeeeeeeeean. 120
2.3 Multivariate regression models to assess mediation and moderation.......... 121

B RESUILS. ...ttt et e e e e e e e e e e e e e e e e e e e e e e ——————————— 124
3.2 Preliminary ANAIYSES.........cuuiii ittt 125
3.3 Total effect of direct child abuse on internalising symptoms at six and 13.yE28s
3.4  Effect moderation by confounders..........coovvviiiiiiiie e 129
3.5 Potential MOGEIAtOLS.......uuuuiriiiiiiiiiieiereeerr et e e e e e e e e e e e e eaaanes 129
3.6 Mediation @NAIYSES........uuiiiiieiiiiiii e 134

1Y o] 1 1533 [ o SRS 137

Vi



4.1 Prevalence of DCA Within ALSPAC........coo e 137
4.2 Effect of DCA at 8 years and-® years on internalising symptoms at six and 13

A== LT 138
4.3 Summary ofindings for early DCA and internalising symptoms at six years138
4.4 Summary of findings for early DCA and internalising sym#at 13 yeats.....138
4.5 Summary of findings for DCA during middle childhood and internalising symptoms
AL TNIMTEEN YRAIS...... e a e e 139
4.6 Implications of fINAdINGS.......c.ccvviiiiiii 140
4.7 LIMIEALIONS. .. etteiiie e ittt e e e e st e e e e e et e e e e e s s narnneeeeeeeans 140

SO0 o [ox (11 o) o PRSP P PRTPT PP 142

Chapter 7. Summary of findings and coNClUSIQNS............cccvviiiiiiniiiiiiiee e 143

L OVEIVIBW. .. ee ettt e e e et e et e et et e e et aaeaaeeeeeeaeeeaaeaaeaaanaaaans 143

2 MAINTESUILS ...ttt e e e e e e e e e e e s b e e e e e e e eesnnbrneeeeeeans 143
2.1 Research Question 1: What factors mediate or moderate the effect of exposure to DV
on child andadolescent internaliSing OULCOMES2.......uuuviiiieiiiiiiiiieeiiieeeeeeeeeeeeee, 143
2.2 Research Question 2: What factors protect children and young people from the
negativeeffects of trauma and increase resilienCe2........ccccccei e 144
2.3 Research Question 3: What is the effect of CEDV on child and adolescent
interralising symptoms within a UK populatidrased cohort study?..................... 144

2.4 Research Question 4: Do protective faciestified from the literature mediate or
moderate the effect of early childhood/recent exposure to DV on adolescent internalising

[O1(0] 0] =T 4 1P 145
2.5 Research Question 5: What is the effect of DCA during early years and middle
childhood on child and adolescent internalising symptams?.............ccccccoeoeeeee. 145
2.6 Research Question 6: What are the mediators and moderators of the effect of DCA
on internalising symptoms during childhood and adolescence?........................ 145
3 Strengths and limitations of the Key results...........cccccoiiiiiiiiiniieee e 147
3.1 Data CoNSIAEratioNS........cceeeiie i i i e e e e e e e e e aaaaaaeeas 147
3.2Statistical MEthOAS.........ooiiiii e 148
4 Implications for fULUre re@SEArCh.........cccccuiiiiiiiieeeee e 149
4.1 Research gaps and eXIENSIONS. ........c.uvrriiieeiiaiiiiiie e et e e 149
4.2 Methodological and statistical recommendations............cccccoovvcvviieeeeennnnnee. 150
5 MaIN CONCIUSIONS. ...ttt et e e et e e e e e e e e e e e e e e e e e aaaaaeaeeeas 150
Y 0] o 1= T Lo =SSOSR 152
Appendix A. Systematic Review search Strategy.........ccccccvvrervimiimiiieiiieieeeeeeeeeeeenn 152

Appendix B. Questionnaires within each timepoint in ALSiPW@&ge of child when they
VL] (= o0 1 4] 0] =] (<o PSPPSR 153

Appendix C. List of variables excluded from dataset for the multiple imputation...155
Appendix D Flow diagram of the ALSPAC conQrt.........ccoovviiiiiiiiiiiiiii, 166

Vil



Appendix E. Multiple imputation Code...............ooooii i ici i 167

Appendix F. Total effect of DV with pOIrOCESSING.....uvvvveeiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee, 168
Appendix G Proportion of data missing in key variables.............cc.ccccvievviiinninnn. 171
Appendix H. Direct child abuse (DCA) atRyears and-® years by key covariates in the
original dataset and the first of the imputed datasets.............ccccvvvveeeiiiiiiiiieeeeennns 173
=] (=] €= o L= USSR 175

viii



Chapter One. Introduction

1 Overview

This thesis aims to describe the impact of child exposure to domestic violence
(CEDV), and direct child abug®CA), on child andadolescent internalising
symptomswhich are recognised to contribute to letegm ill health Additionally, it

aims to describe and explore the relationships between these variables and identify
factors to proteathildren andadolescents against developimternalising symptoms.

In this introductory chapter,drovide an overviewf the existing evidenckrst

linking domestic violencel§V) to child and adolescent internalising symptoms, and
thenDCA to internalising symptoms. Finallypresenthe gaps in knowledge that |

will address in this thesis.

CEDV in the home an®CA are both serious health concerns for children and
adolescents, witalmostl in 5 in the UK exposed to at least one of the two during
thar childhood(L. Radford, 2011)CEDV and DCA havébeen shown to be
associated with poor developmental outcomes including internalising sym{#dms
et al., 2014; Leeb, Lewis, & Zolotor, 2011; Norman et al., 204&)it is recognised
that many are resilierfTracie O Afifi & MacMillan, 2011; Yule, Houston, & Grych,
2019) Studies have started to consider the causal pasivedyeen botlCEDV and
DCA and internalising symptoms in terms of mediating and moderating féetgrs
Miller et al. 2012} ansford et al. 2006however there is still much work to be done
to understand the causal effect<C&EDV and DCA on child and adolescent
internalising symptoms and the best way to intervergrdévent such negative
outcomes. It is particularly important to explore internalising symptoms in children
and adolescents giveéhatthey are less recognised and unaesearched in
comparison to externalising behaviours. Furthermore, research hastslabwwer

half of mental health problems in adults stem from childH&assler et al., 2005)
and there is evidence to suggest that if they are treated early they may fully recover
and not experience mental health problems in adultfidadm et al., 2014)
Thereforeit is key to identify causes of internalisidgsorderssuch as anxiety and

depression, in order to develop preventative interventions.

Thus,in this thesid aimed to describe the effect GEDV, andDCA, on child and

adolesent internalising symptoms. Additionallyaimed to identify factors that



protect children and adolescertgosed to DV or DCAgainst developing
internalising symptoms. | conducted a systematic reviewaditerature review to
identify factors that maact as mediators or meatorsof the effect of DV on
internalising symptoms. | then created isebtedAcyclic Graph (DAG)to inform my
analyses and used a populatlmased cohort study, namely the Avon Longitudinal
Study of Parents and ChildréALPSAC), to explore the causal pathways between
bothCEDV and DCA and internalising sympton@EDV was measured when
children wered-3 years old, DCA when children were3Gand 69 years, and
internalising symptoms were measured when children smei@nd 13 years old.
Analyses were conducted using longitudinal multivariate regression modelling of
multiply imputed and weighted data &account fosignificant amounts ddttrition and
missing data within the observational dataset.

The original plan for this thesis was to only explore the causal pathways between
CEDV and internalising symptomiowever given that there was no eviderica o

causal effect of CEDV on internalising symptoms at six or 13 years, it wasidedcl

that it would be incorrea@nd futileto continue to explore theausal pathways

between these two variables, given there was no total dffecbgnised that the

factor which reduced the effect of DV the most was Dtarefore | decided to

change course and explore the risk and protective factors for internalising symptoms
amongst those who had been exposed to DIC#s gave me the opportayito learn

how to conduct mediation analyses using data from a large longituaihort study.

2 Background

2.1Exposure tdV and child and adolesceim¢haviourasymptoms: existing
evidence and knowledge gaps

2.1.1 Introduction t®V

DV is a serious public health concern across the wbedinitions of DV vary

around the world, yet it is widely accepted among researchers that DV includes not

only physical assault such as hitting, kicking, and object throwing, but also
emotional/psycholgical abuse including humiliation and controlling behaviours, as

well as sexual abug®vathen & MacMillan, 2013)Within the United Kingdom DV

is defined as AAny incident of threatening
(psychological, physical, sexual, financial or emotional) between adults who are or

have been intimate partners or family members, regardlesspe nder or sexual

2



(Home Office,2013) DV occurs fAacross society, regar
sexuality, wea(Wool Belisn & Wajte, 204 Q)IreEndlapdand

Wales 4.9 million women (28.3%) and 2.4 million men (nearly 14.7%) have

experienced intimate partner violence (IP®)¥orm of DV,since 16 years of age

(Stripe, 2020)nd these figures are likely to be conservatitrey include data from

the Crime Survey for England and Wales, police recorded crime and numerous

different organisations/ithin this review, DV and IPV are used interchangeably and

considered synonymous terms to describe abusive behaviour fropersoa towards

another within an intimate relationship.

2.1.2 Prevalence of chifdbodexposure to domestic violengeEDV)

CEDV between caregiveis a serious health concern for children and adolescents
Approximately 1 irb in theUK areexposed to D\duringtheir childhood and

roughly 6% of children and young peoplee exposed tDV between caregiveia a
givenyear(Lorraine Radford, Corral, Bradley, & Fisher, 201&)uaing to over

750,000 childrenFurthermore, D\appears on nearly two thirds of child protection
Serious Case View®randon et al., 2011)t has been estimated that suppmdrt

children and adolescents exposetPd, until they are 28 years old could cost UK
taxpayers up to £1.4 billion pounds in education, health and care, residential and
crime costgEconomics, 2018Research interest @EDV has increased

significantly over the pasiwo decads, yet methodological issues regarding lack of
standardised definitions of DV and CEDV may have hindered efforts to explore the
impact of DV between caregivers on children and young pébaar, Noone Lutz,
Fantwzo, & Perry,2000Ear | y r esear ch fdicectwitesgsngofon chi | c
violence between caregivers, and its impact on their functiqiwans, Davies, &

DiLillo, 2008). However, more recent research has recodtiss children are

affected by DV regardless of whether they witness it directly ofitdmann,

Gaylord, Holt, & Kenny, 2003; MacMillan &/ /athen, 2014; @verlien, 20Q9)hus,
Aexposure to DVat her ntohwa mp ri@dheMWwnresizzo& g DV O
Mohr, 1999)andthere is general consensus that exposure includes direct
involvement, seeing, hearing and experiencing the aftermath of DV incidents such as
tension between partngiisdelson Edelson, Kerr, & Grandin, 1999; Jaffe, Wolfe, &
Wilson, 1990; Ernest N. Jouriles, Norwood, McDonald, & Peters, 2001; Kimball,



2016)Some researchers even prefer the term fe

direct rather than passiy€allaghan, Alexander, Sixsmith, & Fellin, 2018)

2.1.3 Outcomes associated with child exposure to domestic violence

DV is one of many adverse childhood experiences (AGad)ding child

maltreatment and household disfunction factors, which have been shown to have long
lasting effects into adulthood (Hughes et al., 20CEDV is associated with an

increased risk gbsychologicabnd behavioural difficulties during childhood and
adolescencévans et al., 2008; Holt, Buckley, & Whelan, 2008; Howell, Barnes,
Miller, & GrahamBermann, 2016)as well as physical health problems, substance
misuse, interpersonal violence and $&fm (Hughes et al., 201 Hurthermoe,
adolescents who have been exposed to DV or community violence are more likely to
be victims or perpetrators of dating and relationship viol¢koe & Margolin, 1995;

O'" Keefe, 1997; M. Schwartz, O6Leary, &

CEDV has been linked to numerous psychosocial difficulties, health issues, and
mental health problems among children and young pdbiali: et al., 2008; David A
Wolfe, Crooks, Lee, Mcintyr&mith, & Jaffe, 2003)These consequences constitute
serious psychosoci al and devel opment al
have long term effects and create vulnerabilities over the life cOAlaggia &

Donohue, 2018)Some argue that CEDV should be considered a form of child

maltreatment as the negative impact is similar to that of DCA (Edelson, 2004).
Psychological consequencesGEDV can be considered to fall into 3 groups:

I.  Internalising symptomswhich are thoséhatare directed inwards such as
anxiety, depression, and social withdrawal,
ii.  Externalising behavioursare those directed outwardly including aggressive
behaviour and conduct disorder in childhood,
iii.  Trauma symptomsare experienced following extreme adversityl include
nightmares, flashbacks, and physiological responses to trauma cues, usually

alongside internalising and externalising symptoms.

The direct associations betwee ex posur e and chil drenos
externalising and trauma symptoms haeen shown to be robust, with a meta
analysis byEvans et al. (2008gportingmean weighted effect sizewéluesof 0.48,

0.47, and 1.54 respectively. However, the larger effect size value for trauma

4
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symptoms was based on evidence from amystudies, and given significant
heterogeneity amongst the effect sizes from the individual studies, it should be
interpretedvith some caution. Given these observed associations, researchers have
started to explore potential risk and protective factors to better understand how DV
impacts on child health and w4ieing and to inform the development of

interventions that can mitege the effects of exposure.

It is important to recognise that not all children exposed to DV experience negative

outcomes and many function as well if not better than theheponsed peers.

2.2 What is resilience?

Resilience has been defined as thénteaance of healthy/successful functioning or

adaptation within the context of a significant adversity or tH@atmezy, 1993;

Suniya S Luthar, Cicchetti, & Becker, 2000
This healthy functioning includes behavioural competence such as behaviours toward

others, emotional comfEnce such as good mental health, social competence such as

peer relationships, and academic achievement such as school perfofviialste

2011) One aspect of emotional competence is the lack of internalising symptoms

(Thomas M Achenbach & Edelbrock, 1991)

Resilience has been studied in the face of many childhood adversities, including child
neglect or abuse, separation and loss, family or neighbourhood violence, war,
terrorism, natural disasters, poverty, hospitalisation, along with many others. Some
studies have focused on a single traumatic experience, such as rape or loss of a parent,
while others have measured cumulative risk of multiple negative events or ACEs
(Felitti et al., 1998)It is important to recognise that adversities rarely occur in
isolation, because the mostvere forms of childhood adversity often reflect chronic,
repeated, or combined exposures to traumatic ey&nidasten & Barnes, 2018)
However, cumulative risk models provide limited insight into unique characteristics
that provide protection in theontext of a particular rislke(g.,DV). Although there is

an argument for investigating risk factors in combination, in order to refledifesal

and the fact that ACEs often-oacur, focussing on an individual risk or adversity

might better suit iderftcation of protective factors or predictors of resilience among

children and adolescents.



2.3 Impact of CEDV on child and adolescent internalising symptoms: existing
evidence and knowledge gaps

Since establishing the association between CEDV and behavioural difficulties,
including internalising and externalising behaviours, researchers have started to
explore tle causal pathwabetween the two, identifying factotisatmay contribute

to the observed effect. These factors may increase or decrease the risk for those
exposed and therefore may be considered to be risk or protective factors. To date,
maternal factorsuch agositivemental health andupportiveemotion coachingpy
mothershave been found to play a significgmotectiverole in the association
between CEDV and internalising symptoms. However, the evidence base is sparse,
andthe majority of studiesdve focused on risfCarter, Paranjothy, Davies, & Kemp,
2020) Many findings have been limited by methodological limitations such as an
overreliance on DV shelteand/or clinicalsamples who may have unique challenges
and suffer higher levels of distress than+sbelterand norclinical samplegJohn W.
Fantuzzo & Mohr, 1999)Furthermore, there has beereliance on maternal reports
of CEDV and internalising symptomstudies have tended to ad@ptrosssectiona
design preventing inferences about ttieection of any causal effect to be estimated

and sample sizdsave generally been small

DV rarely occurs in isolatiofrom other adverse childhood experiences (ACESs) such
as child maltreatment, parentaéntaland/or physicahealth issues and substance
misuse making it a very complex issugtudies have shown that DV commonly co
occurs with child maltreatmef#ppel & Holden, 198; Brown, Rienks, McCrae, &
Watamura, 2019)f studies limit their focus only to DV and dwt considerother
ACEs, they mayverestimatéhe impact of DV and overlook the possibility that
ACEs overlap and havecamulativeeffect, therefore affecting children to a greater
magnitude Furthermore, ACEs tend to cluster and therefore focussing on a single
aspect of the broader range of issues is less helpful when trying to develop

interventions to improve child health and wellig.

2.4 Association between CEDV and DCA, and the association between DCA and
child internalising symptoms: what is known and gaps in the evidence

DV has been regarded as a form of child maltreatif&ifiiert et al., 2009as

children growing up in violent and abusive households have been found to experience

similar rates ofnternalising and externalising probleteghose who have been
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directly abusedMoylan et al., 2010)However, it is not always easy to distinguish
between the effects of D¥NndDCA given that that the two often @xcur(Appel &
Holden, 1998; Ernest N Jouriles & LeCompte, 1981d thus, children are often
exposed to multiple types of family violence (Dodge, Pettit, & Bates, 1997; Margolin,
1998).

Despite often overlapping and sharing similar niegaoutcomegT. I. Herrenkohl,

Sousa, Tajima, Herrenkohl, & Moylan, 2008)V andDCA have traditionally been
addressed in isolation by researchers, policy makers and programmes. Interventions
addressing one of these in isolation may be less effective if the other is experienced
alongside, and targeting both simultaneously may beflwgsl.

Understanding holEDV, DCA and other factors relate to one another, and the

relative strength of each as a risk factor, particularly using longitudinal studies, is an
important first step in setting the context for intervention and policy Ehaaige

efforts to improve the lives of disadvantaged children and families. Moylan et al.

(2010) studied the effects of bditv and child abuse and found that, when factors in

the childbés environment other thabv DV and
or direct abuse alone increased the risk of cliléxperiencing internalising

symptoms, yet dual exposure did increase the risk compared-texposed

adolescents. This, however Jilkely the majority ofexposecdthildren given that many

will experience bottCEDV andDCA.

2.5 Knowledge gaps addressed in this thesis

CEDV has been associated with letegm negative outcomes including internalising

symptoms. Researchers have started to explore factors that inbeeask br protect

against internalising symptoms but this research needs consolidating and building

upon utilising longitudinaldata andigorous research method&milarly, although

the i mpact of child maltreat plbred on chil dr
extensively, fewer studies have explored the effects of individual forms of abuse

separately and identified risk and protective factors for internalising symptoms

following DCA. | will attempt to address these gaps in the literature in this thesis

3 Thesis aims and research questions
This thesisses out to address the following research questions aadhm®ve that

through systematically examing the evidence for the impact of DdA child and



adolesceninternalising symptoms and the causal pathsisstween the twavithin

the international literatur@nd then to examine the effect arsk andprotective
factorsfor internalising symptomwithin an English cohort. The specific aims were
as outlined bel.

3.1 Aims
I.  To identify mediators anchoderator®f the associatiobetween CEDV and
internalising symptoms within the existing literature
ii.  Toidentify factorsthatprotectchildren ancearly adolescents from developing
internalising symptoms following CEDV withimpopulationbased birth
cohort in England (ALSPAC)
iii.  Toidentify factors that help protechildren and adolescenégposed to DV

or DCA from developing interdesing symptoms

3.2 Research Questions:
i.  What factors mediatendbr mockeratethe effect of exposure @V on child

and adolescent internalisisgmptom®& (Addressed in Chapter 2)

ii.  What factors protect children and young people from the negative effects of
trauma and increase resilien¢@eldressed in Chapter 3)

iii.  Whatis the effect o0EEDV on child and adolescent internalising symptoms
within a UK populatiorbased cohort stu@(Addressed in Chapter 5)

iv. Do protective factors identified from the literature medatdbr mocerate
the effect of early childhood exposureD¥ on adolescent internalising
problems{Addressed in Chapter 5)

v. What is the effect dDCA during early years and ndte childhood on child
and adolescent internalising symptat&ddressed in Chapter 6)

vi.  What are thenediators and matatorsof the effect o DCA on internalising
symptoms during childhood and adolescér{éaldressed in Chapter 6)

3.3Methods used to address research questions
In Chapter 2, | conducted a systeméiteraturereview to consolidate the evidence
for mediators and/anoderators of the effect of CEDV on child and adcdes

internalising symptoms.

In Chapter 3, | conducted a less rigorous, but extensive review of the wider childhood

trauma and resénce literature to identify potential protective factors, given that fe



protective factors had emerged from the systematic literature review and | was
particularly interested in takingsarengthsbasedapprach. And focussing on

protective factors rather than risk factors.

In Chapter 4l consolidated the evidence from tist two chapters along with non
structured review ofovariates of the effect of CEDV ahild and adolescent
interralising symptomgn the form ofa directed acyclic grapin order to identify
covariatesl searched the literatufer risk factors for CEDV and risk factors for
internalising symptoms and then provided evidence for factors that were associated
with both the exposure and the outcoihaso ntroduced the causal inference
approach as it is iportant to understand the fundamentals of thecsmpr, to

understand the methods used in the chapters to follow.

In Chapter 51 conducted the analyses in ALSPAC exploring the causal effect of
CEDV on child and adogeent internalising symptoms, whichaien | decided to
change the course of the thesis, in the interest of my learning and development, as
well as to address the gap in the literature. | also introduced methods of dealing with
missing data and conducted multiple imputation and inverse ptidpa®ighting as

a method to oweome large amounts of missing data in ALSPAC.

In Chapter, | conducted mediation and moderation analyses using the multiply
imputed datasets created in @tex 5, to identify significant causal pathways between
DCA and child and adolescenternalising symptoms.

Chapter 2: Risk and protective factors for
internalising symptomsamong children and
adolescents exposed to domestic violence: A
systematic literature review

1 Key Messages

My systematiditeraturereview found that:

1 One individual level mediator was identified, namely emotional intelligence
and twoeffect modifiers were identified: relational victimisation and

participation in extracurricular activities.



1 Familial mediators included maladaptive parenting and parenting stress, while
effect modifiers included positive parenting (maternal warmth and
avaiability) and family social support.
No community level protective factors were identified
Most research in the field has been conducted in the United States
There is a lack of research exploring the causal pathway be@ex and
internalising symptomsuting early childhood and adolescence and most
studies only control for a couple of confounders

1 Research has focussed on risk with few studies investigating the effects of

protective factors which may be targeted by preventatieeventions

My systematiditerature review was published in the review journal Trauma,
Violence, and Abuse and a copy of the published manuscript can be found here:
https://doi.org/10.1177%2F1524838020965964

2 Introducti on

2.1.Background

Although CEDV has been shown to be associated with internalising symptoms, as
outlined within the first chapter of this thesisisiimportant to recognise that not all
children and adolescents exposed to DV will develop internalising or externalising
problems and some continue to function the same or better than thexposed

peers. The proportion of children and adolescemtsidered to be resilient in terms

of psychological adjustment has been found to vary greatly depending on the sample
used, the severity of DV to which they are exposed, and other underlying factors
(GrahamBermann, Gruber, Howell, & Girz, 2009; Martinénrteya, Anne Bogat,

von Eye, & Levendosky, 2009)Vithin a sample of children residing in shelters for
victims of IPV,GrahamBermann et al. (2009pund that 20% did not display
internalising or externalising problems. Alternatively, in a sample of children residing
in the community, and thus including those exposed to less severe DV, as many as

90% were reported to be psychologically resilient.

Fong, Hawes, and Allen (201@pnducted a systematic review investigating risk and
protedive factors for externalising behaviours following IPV and reported that child

age, gender, callousnemotional traits, and cognitive appraisals were key

10


https://doi.org/10.1177%2F1524838020965964

moderators, and maternal mental health and quality of parenting mediated the
association between IP&posure and externalising problems in childifeong et al.,
2017) Although there is likely to be an overlagxternalising behaviours are

considered to result in part from poor safulation, whereas internalising symptoms
are thought to occur from individuals overregulating their thoughts and emotions in a
maladaptive wayDante Cicchetti & oth, 2014; Merrell, 2008)nternalising and
externalising problems have been shown to have different sets of risk and protective
factors (contextual and genetic factors) despite their comorli§@diter, Wu, &
Smokowski, 2016; Smokowski et al., 2017)

Anotherrecent systematic review synthesised evidence for factors promoting
emotionaibehavioural resilience in children following exposure to ([Pggarty,

Wood, Giallo, Kaufman, & Hansen, 201®motional and behavioural outcomes

were defined as internalising and externalising difficulties and therefore the authors
identified protetive factors against such problems. Sufficient evidence was found to
suggest positive maternal mental health predicts emotimtavioural resilience
among children exposed to IPV. Other potential factors promoting resilience were

emotion coaching, authitative parenting, and easy child temperament.

My review aimed to extend this evidence base to identify risk and protective factors

for internalising symptoms in children and adolescents exposed to DV. Thus, it

explored the mechanisms underlying both tiggaand positive psychological

adjustment among children and adolescents exposed to DV. The focus on

internalising symptoms is important as such symptoms and disorders are often

overlooked among children and young pedMerrell, 2008)meaning that many
struggle through their school l'ives with t
identify through extmal observation unlike externalising behavioigeynolds,

1992)

2.2 Aims and djectives
This systematic literatureeview aimredt o answer t h éctagsmedsatt i on @A Wh
andor moderatehe effect of CEDV omnternalisingsymptomsamong children and

adol escent s Masaddiessed uging thesfallowong PICOS (participants,

interventions, comparisons, outcomes, and study design):

P: Children and adolescentgyé <= 18 years) who habeen exposed OV
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I: Mediating or moderating factors

C: compared with those who dot have the factor(s)
O: internalisingsymptoms

S: cohort, caseontrol, or crossectional studies

Mediating factors are thoskathelp explain the causal pathway through which a
variable, in this case exposure to DV, is associated with an ou{ater®alising
symptom$. Exposure to DV is unlikely to directly cause internalising symptoms and
therefore there must be other factors in between leading to negative outcomes. For
example, the stress caused by wdabityessi ng D
to regulate their emotions and this emotion dysregulation may lead to internalising
symptomsIn addition moderator variables alter the strength of the association
between the exposure and the outcome variable of interest so that the asgeciation
different under certain conditions of the modergBaron & Kenny, 1986)This is

also known as an interaction between the moderator and the exposure variables. For
exampleif gender is a factor that moderates the association between exposure to DV
and internalising symptoms, witnessing DV will be associated with internalising

symptomsamong males or females in a significantly different way.

Mediating factors for internalingsymptomsamong children and adolescents

following exposure to DV are likely to include individuaidfamily factors and
moderating factors are likely to include individual, family, and also
community/societal level factors. Individual factors maglude emotion regulation,
interpretation of the violence, and child age and gender. Family level factors are likely
to include materngbaternaimental health and parenting practices. Community level
factors may include peer relations and involvementmskZcommunity activities.
Mediators are unlikely to be community/societal level factors as it is unlikely that
CEDV will directly impact factors such as peer relations or involvement in school
activities, but réher it is likely toimpact the victimandirci | d6s emot i onal re
which may in turn influence their ability to maintain friendships or take part in
actvities. These factors may be modifiable throughlrapeutignterventions such as
maternal mental health and emotion regulation or unametwmblenge such as

gender and ethnicity and therefore frandifiable. Modifiable factors are of most
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interest when looking to reduce the impact of DV exposure on children and

adolescents as they may be focussed upon and altered within interventions.

Mediaors andnoderatorsnay be protective factors that buffer children and
adolescents against internalising symptoms or they may indreaseverity of
internalising symptoms following exposure to DV. It is important that all potential
mediating and matying factors are examined, regardless of whether they are
protective or increase risk, so that we can not only help children and adolescents
avoid the egative impact of exposure to DV through the reduction of risks but also
support children by enhancing factors which buffer against internalising symptoms,
empowering them to overcome and develop resilience against adversity.

3 Method

This systematic reew was registered with the PROSPERO International Prospective

Register of Systematic Reviews, registration number: CRD42019127012.

3.1 Information sources

The electronic databases EMBASE, Psychinfo and Medline were searched for articles
fromthen second gener at i onigcludingmediatiegeaadr c h i n t hi s
moderating variablegublished betweern®lJanuary 1990 and"@November 2018, to

exclude early, poor quality studies with methodological limitatidoetin W Fantuzzo

& Lindquist,1989) The search strategy included woroc
partner violenceo, fAchild or adolescent o,
protectiveo, fAmediat* or moderat*o, Aresil
strategy may be found isppendix A. The past three years (2€®L8) of the key

three journals (Child Abuse and Neglect, Journal of Family Violence, & Journal of

Family Psychology) were also hand searched to ensure all important, recent research

was included. A snowball techniguvas applied whereby backward reference

tracking of all included studies and identified review articles was applied in order to

identify further studies.

3.2 Study eligibility criteria

Studies were included if they were original, quantitatizegitudinal studies

investigating factors that potentially mediate or moderate the association between

child exposure to DV and internalising symptoms in children and adolescpus

from Oto 18 years old, using validated measure(s) to assess internalisin@sapt
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order to allow comparison across studies. If child maltreatment, family violence,
stressful life events, or adverse childhood experiences (ACESs) have been studied,
studies will be included if data specific to witnessing (being exposed to) DV can be
extracted. Studies were excluded if they did not measure internalising symptoms
specifically or used a sample of children and/or adolescents from-igpioal

population (e.g., children/adolescents with a chronic iliness, intellectual impairment,
autism pectrum disorder, or physical disability). Papers were limited to peer
reviewed articles published in English.

3.3 Study Records
3.3.1 Screening

The database search generated 18,988 results and all references were managed in
Endnote v8. Following removaf duplicates and application of search limits,

screened all titles and abstracts of citations and determined the potential for inclusion
in the review. A random 5% sample of titles were reviewed by thfregy

supervisorgSP, AK, AD;180 each), and a 3®sample of abstracts were reviewed by
the three other reviewers to reduce the likeliness of bias within the selection process
(Felson, 1992)Interrater agreement was very good at both stages.@6and K =

.86 respectively). Full texts of relevant citations were obtained and read to determine
study eligibility, and if the eligibility criteria were met, data detailing the study
characteristics and outcomes were also extracted. A 40% sample sessealsby the
three reviewers and again itt@ater agreement was high (K&7). Any

disagreements were discussed and resolved between all reviewers. A further 16
studies were identified through the snowballing techniques described above. Studies
were th@ categorised into themes to detect particular risk or protective féotors
mediated or moderated the effect of the exposutb@outcome studied at the

individual, familial, and community levels.

3.3.2 Quality and Risk of Bias
Studies were assessexn fisk of bias using a combination of the Newca€ittawa

Scale (NOS) for Cohort Studi€@/ells et al., 2015)and a modified version of the

NOS suitable for crossectionastudies. The NOS assesses risk of bias in terms of
selection into the study, comparability, and outcome. The item determining
representativeness of the sample, assessed within the selection category, was removed

as when investigating causal relationshipsveen variables, the sample does not
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need to be representative of the population from which it is d¢s@aRothman et

al., 2013). The total number of stars used within the NOS that can be awarded to a
study is eight; three for selection within cohort studies and four for-seagsnal

studies, two for comparability in both study types, and threeutmome within

cohort studies and two for cressectional studies.

3.3.3 Analysis

Due to heterogeneity between the studies in methods and outcomes, which was
assessed qualitatively, a narrative synthesis of results was conducted and presented by

the levelof the factor: individualfamilial or community

4 Results

4.1 Study Characteristics and Overview

The search identified 7,772 articles afterdiglication and search limits applied.
Following application of the eligibility criteria, the full texts D21 articles were
obtained, and 12 longitudinal cohort studies were included in the revieWwi(zee
1).
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Records identified through Additional records identified through
database searching backreferencing and journal hand searche
(n= 18,988) (n =22)

l |

Records after duplicates removed and search limits app

Records excluded based

] [Identification ]

> on titles
(n=7772) (n = 7,345)
(o)
1=
=
O A 4
() Abstracts excluded
o Records screened  |— (n = 352)
L (n =470)
)
l Fulltext articles excluded,
(n =108
Fuliext articles assessed 10 did no measure impact of factors|
2 for eligibility —
E (n = 120) 14 did not assess mediation or
2 moderation
w
— 21 did not measure exposure to DV
SR e
specifically
Y 28 did notmeasure internalising
Studies included in behaviours specifically
= quantitative synthesis ) )
§e) (n =12) 25 were crosssectional studies
< =
E 3 had a maximum participant age ove
— 18 years
2 did not use a validated tool to
measure outcome
2 did not measure modifiable factors
1 intervention study
2 were review articles

Figure 1. PRISMA Flow Diagram of Included and Excluded Studies

All studies wereconducted in the United States. All studiesused on outcomes

within the primary schodhged groug5i 11 years) with four including adolescent

outcomes (1218years). None of the studies investigatedpre ho ol er sdé out c 0 me
(under 5 years). Three studiesestigated individualactors and nine explored

familial factors.The average length of followp within the studies was 3fionths,

and the sample sizes ranged from 35 to 6,228 chil&texly characteristics including

type of DV studied and thmeasure of DV and internading symptoms used are

presentedn Tablel.
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Table 1: Characteristics of included longitudinal studies

Authors, Study Sample type| N Type of Measure of Factor(s) of Measure of Measure of
Year Description violence DV and interest mediation of child
(age range exposure informant effectmoderation | internalising
(yrs), gender; and symptoms and
follow-up time) perpetrator informant
Bair - 6-9; 51% male; | Community | 270 Verbal, CTs21 Maternal mental| Mediation CBCL?
Merritt, et | 2 years mother physical, health
al 2015 child dyads| sexual (depression) an
abuse, and parenting stress
injury;
maternal
and partner
Camacho, | 10-18; 44% Community | 129 Physical CTS Peer relations | Moderation CBCL?
etal 2012 | male; 2 years mother abuse and internalising
adolescent| injury; subscale
dyads materral or
partner
Gardner, 9-17; 50% male; Community | 6,228 Physical CTS’ - physical| Community Moderation YSR
etal 2012 | 2 years children abuse; aggression activity
and maternal or | subscale participation
adolescenty partner
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Gewirtz et | 6-12; 50% male; DV shelter | 35 mother | Physical Shelter and Parenting skills | Mediation CDI-S,
al., 2011 14 weeks and DV child dyads| abuse; male| court reports of| andmaternal Levonrfand
court DV distress adapted CFS
Huang, et | 1-5; 50% male; | Community | 1234 Physical Physical, Maternal mental Mediation CBCL?
al 2010 5 years mother violence, emotional and | health, and
child dyads| emotional | sexual abuse | parenting
control, was reported
sexual by mothers
abuse;
partner
Katz, et al, | 4-11; 62% male;] Community | 130 Physical CTS Emotional Mediation CBCL?-
2007 4 years families violence; competence depression scale
maternal
and partner
Kennedy, | 8-14; 61% male; Community | 100 Physical 4-item Child Family social Moderation RCMAS’
et al 2009 | 2 years mother and Report of support
child dyads| emotional | Witnessing
abuse; IPV
artner
P Scalé
Kennedy, | 8-14; 61% male; Community | 100 Physical 4-item Child Family social Moderation CDI*°
etal 2010 | 2 years mother and Report of support
child dyads| emotional | Witnessing
abuse; IPV
artner
P Scalé
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Rea et al 7-12; 45% male;| DV shelters | 191 Physical CTS® - physical | Parenting Mediation CBCL?
2005 12 months and mother and and verbal
community | child dyads| emotional | aggression

abuse; subscales

maternal

and partner
Renner et | 6-17; 49% male; 1,653 Physical CTS physical | Parenting stres§ Mediation SSR$?
al., 2013 2 years children and abuse question

emotional | and questions

abuse; from WEB!"

partner
Yoo etal., |5;52% male; 5 | Community | 1,234 Physical, Physical, Maternal mental Mediation CBCL?
2012 years mother emotional, | emotional and | health, (maternal mental

child dyads| and sexual | sexual abuse | parenting, health and
abuse; reported by poverty, marital | parenting) and
partner mothers status moderation
(poverty and
marital status)
Yoo etal., |5;52% male; 5 | Community | 1,234 Physical, Physical, Maternal mental| Mediation CBCL?
2013 years mother emotional, | emotional and | health,
child dyads| and sexual | sexual abuse | parenting
abuse; reported by
partner mothers

ICTS2: Revised Conflict Tactics Scale; Straus, Hamby, BévleZoy, & Sugarman, 199@arentreported
2CBCL: Child Behaviour Checklist; Achenbach & Edelbreook, 1981; paspurted
3CTS: ConflictTactics Scale; Straus, 1979; paregyported
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4YSR: Youth SelReport; Achenbach & Rescorla, 2001; chiggborted

*RCMAS: Revised Measure of Cliten's Manifest Anxiety Scale; Reynolds and Richmond,
°> CDI-S: Child Depression Inventory Shdtorm; Kovacs, 1985; chitceported

8Levonn: Richters, Martinez, & Valla, 1990; chitdported

‘CFS: Childrenbés Fears Sur veyghildrdparted r e z , Masten, & Miliotis, 1994;
8Child Report of Witnessing IPV Scale; Allen, Wolf, Bybee, & Sullivan, 2003; efgfsbrted
‘RCMAS: Revised Childrenés Manifest -réparted ety Scal e; Reynol ds & Paget, 1¢

10CDI: Child Depression Inventory;
UWEB:Womenod6s Experience of Battering-réotad e; Smith, Smith, & Earp, 1999;
12SRSS: Social Skills Rating System; Gresham & Elliot, 1999; paepatrted
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4 2 Individual Factors
42.1. Mediators

Emotionalintelligence
Emotional intelligence is the ability tecognse, process, and regulate feelings

(Mayer & Salovey, 1997)Emotion regulation, an aspectarhotional intelligence,
was thought to lie on the causal pathway between exposii¢ &md internaking
symptoms. One study.. F. Katz, Hessler, & Annest, 2003howed that emotion
dysregulation mediated the associati@tween DV exposure at 5 years and
internalsing synptomsat 11 years such that DV exposure led to emotional
dysregulatiorand subsequent interrafig symptoms. Katz et al. (200@)so
investigated emotional awareness and reported it to medetdfect of DV

exposure measured at age 5 on intesimgiproblems at 11 years.

This study showed that awarenessefative emotions had a negative association
with internalsing problems, suggesting that emotional awareness acts as a buffer

against internating symptoms (Katz et al., 2007).

Peerrelations
Camacho, Ehrensaft, and Cohen (20h2¢stigated the indireeffect of peer relation

guality in the relationship between IRWd internaking symptoms in a longitudinal
study of preadolescengmd adolescents agedi 1@ years. Th quality of peer
relations was assessed by levels of peer support, prosebaliars, overt
victimisation, and relational victirsation (exposure to behauins aimed at damaging
relationships osocial reputation). They reported that psgpport received and
prosocial behaviar did not act as a mediator on the pathweaween child exposure
to DV and internaling symptoms.

4.2.2 Moderators

Extracurricular activities

One included study investigated thigect of participating in extracuaular activities
and reportedhat intensive participation in either extracurricular activitieafter
school programs, but not moderate participation, has tepented to moeratethe
impact of DV exposure on interngihg symptoms among adolescentsggesting that
it may act as @rotective factor within this developmental sté@ardner, Browning,
& Brooks-Gunn, 2012)
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Relational victimsation

Camacho et al. (2012) reported thaational victimgation moetrateghe effect of
DV on c intedinasingsyngpoms such that those who experience lengis
of relational vicimisation and exposure to DV areiatreased risk ofnore severe
internalsing symptoms compared to thosbo have been exposed to DV but have

experienced low levelsf relationalvictimisation.

4 3 Familial Factors
4 3.1 Mediators

Parenting skills

Parenting skills are likely to be diminishedviolent families, and this in turn is

|l i kely to | mmtarnats roqn <yhmp tdo rsv.@ s Toh eh yfipsoptihlels i s
proposestha@it he emoti ons, affect, andransf’od gener
totheparent hi | d r e(Krshnakomas&Buehden, 2000, p. 26). Thus,

hostility within the parental relationships pr edi cted t o reduce par
providewarm/responsive parenting aimtreased hostile and hansarenting Five

cohort studies investigated the role of parenskitis on the causal pathway between

child exposure to D\And internaking symptomgGewirtz, DeGarmo, & Medhanie,

2011; Huang, Wang, & Warrener, 2010; Rea & Rossman, 2005; Yoo & H2@iha,

2013)

In a longitudinal study of 905 young chiér, Huang et a(2010) foundnsufficient
evidence of a pathway between D\baeyearof age, negative parenting
(unresponsiveness, harshness, @om communication skills) at yethree and
internalsing symptomsat yearfive. However, mading in particular was found to
mediate the pathway between DV and intesradi symptomsmong the children.
Anothertwo studesreplicated these findingssing the same longitudinal data set
(Yoo & Huang, 2012Y o0 & Huang, 2013)although when exploring the memting
role of poverty, Yoo et al., 2012 found thataking only mediated the effect of DV
on internalising-psympt RessandiRosensag (2605)0 n
conducted a cohort study withildren agedi712 years and their mothers, the
majority of whom had been exposed to IPV and reported that authorifsaranting,
and in particular verbal hostility, increased fexerity ofinternalsing symptoms

over time, after controlling for theffects of initial psychological functioning, life
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adversity, aneéxposure to IPV. This suggests that negative parenting acts as a
mediator for primary schobhged children but not amoipgeschoolaged children.
No study included a sample of adolescetftsrefore, the impact of parenting
practices on int@alising symptoms during adolescence following exposui@\as

unknown.

Maternal mental health

Three cohort studies that investigatbd role of maternal mental-iealth on
psychological adjustmemtere included (Gewirtz et al., 2011; Huang et2010;

Yoo & Huang, 2013). Overall, evidence suggested that pabdernal mental health
does not lie on the pathway betwd2¥i exposure and internalhg symptoms;
however, these studiegere conducted with young children undecyears, and it
was uncleawhether maternal mental health may have a greéagact among older
children and adolescentsewirtz et al. (2011) reported that maternal distress, defined
as any current psychopathology or pwatimatic stress symptomsgas only
positively associatedith depression symptonis children, among the range of
internalsing symptoms. Iraddition, maternal distress did not significantly impact
changesn internalsing symptoms over time nor did it mediate #ssociation
between parenting skills and intelisang symptomsA larger study with a sample of
905 young children alsimund that, although DV at year 1 was associated with
maternaimental health problems at year 3, there was no patbetsyeen DV at year
1, maternal depression at year 3, and i | d r e nsihgbehavior grablenaslati
year 5 (Huanget al., 2010). Similarly, Yoo and Huang (2013) reported H#ragng
preschool children, maternal anxiety and depressionatithediate the association

between exposure to DV at yeaod interndising symptoms at year 5.

Parenting stress

Evidence for the role of parenting stress on the causal pathway between DV exposure
and internalising symptoms among children and adolescents was Rewmtker and
Bod-Studt (2013ronducted a cohort study with approximatelyezrs followup

and found that parenting stress (stress caused by fulfilling the parenting role) fully
mediated the association between exposure to psychological IPV and internalising
behaviours among-6o 12yearolds, but no such pathway was found among
adolescents (Renner & Bestudt, 2013). Moreover, in this study, no direct or
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indirect pathways were found between physical IPV and intemmglbehaviours in

either age grouBair-Merritt et al. (2015)yeported that parenting stress did not

mediate the significant association between IPV and internalising symptoms among

6- to 9-yearolds. More research is needed to understand the conditions under which

parenting stress accounts for significant variancéhind dr ends i nternal i si
following DV exposure. It may be that parenting stress is associated with irdeal

symptoms through additional mediational pathways such as via parenting skills.

Family functioning

Evidence to support family functiorgras protective against developing intersiag

symptoms is mixedOwen, Thompson, Shaffer, Jackson, and Kaslow (2f2@&)d

that family cohesion may be a protective factor in sclageld children. However,

neither maternal reports of family cohesion or family adaptability nor child reports of
family adaptability mediated the relations
internalsing symptoms (Owen et al., 2009). Owen et al. (2009) also found weak

evidence for a mediating role of family relatedness, defined as emotional quality and

proximity seeking to primary attachment figures.

The effect of DV on internaing symptomsavas found to be mediated through
chil drenbés perceptions of the emotional gu.
such mediating pathway was found for maternal reports of emotional quality or child

reports of proximity (Owen et al., 2009).

It may be hat family functioning is a more powerful mediatdrthe link between

mat er nal | PV a n sngsyingtomslin Euro@ean Ameritae chifdieen |
rather thamfrican American familiegNievar & Luster, 2006)yet moreresearch is
needed to establish whether this is true.

4 .3.2Effect moerators

Positive parenting

Studies have explored the positveimpadt ef f ecti ve parenting. G
(2011) small (N35), shortterm longitudinal study following recent exposure to IPV

found that effective parentingoderatedhe effect of IPV exposuren c hi | dr end s
internalsing symptoms such that the behav®decreased over time among those

whose motherdemonstrated pasie parenting skills, whereas interrsiig

symptoms remained stable over time among those with pparenting skills.
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Family social support

Evidence suggesting family social supgorbe protective against developing
internalsing symptomdollowing CEDV is mixed. In dongitudinal study with a
sample of 100 scho@lged childrenit was found that changes in family social
support moderateithe effect of changes in witnessing DV on depression symptoms
over time. However, a thregay interaction showed thalhe impact of social support
depended on gender. Reductionsvimessing IPV over time were associated with
fewer depressiosymptoms over time except among boys who reporteddegls of
family social support initiall{Angie C. Kennedy, Bybee, Sullivan, & Greeson,
2010) This finding implies that social support is a protective faatminst depression
following exposureo IPV, particularlyamong boys. When considering anxiety
symptoms as theutcome, Kennedy and colleagy2609)found, using thsame
sample, method, and procedure, that family social supmbrtot moderate the

association between IP&&posureand anxiety among children.

4.4Risk ofbias inindividual studies

Most studies were of reasonable quality given their observational nature and the
sensitive topic; however, all introduced some risk of bias for several re&sodies
were also limited by their lack of control group preventiogiparison and suggesting
that the negative effect of CEDV on internalising symptoms is assumed to be true.
Furthermore, it cannot be concluded whether mediators and/or moderators have a
significant effect on child and adolescents given CEDV, or whetherhiinee a
significant effect regardlesA. full evaluation of the risk of bias using the NOS can be
found in Table2. Most studies adjusted for several important confounders.

The lack of consistency among measures of DV made it difficult to compare results
and potentially introduced further bias. Few studies included emotional abuse, those
that did sometimes omitted physical abuse, and none mentioned measuring all forms
of DV described above, so the full extent of the abuse was not obtained. Most studies
only investigated DV events within the past year, so the impact of past exposure,
cumulative, and chronic exposure over time was not explored. Furthermore, a few
studies included child reports of DV exposure, yet the majority relied on parental
reports, whichmay not truly reflect childhood exposure and may have been affected
by social desirability. All the included studies introduced risk of bias usingegeift

measures to assess intersiai symptoms rather thatata linkage to
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medical/education records blind assessment of behaviour by clinicians. Most of the

studi es

al

so rel

i ed

on

mat er nal

reports

symptoms rather than child seports introducing potential response bias, as

mothers may not be aware oftheih i | dd s i

underest i

mat es,

or

t hey

nt er nal

may

overest.i

suf feri

they are stressed and distressed themselves. Studies that included both child and

parental reports demonstrated that the two dahedys correlate, and therefore,

results may not be interpreted confidently. In this context, however, using record

linkage to identify internalising symptoms could also introduce bias as only those

with severe, clinical levels of internalising symptonmwa be recorded, unlike self

report measures.

Table 2. NewcastleOttawa Scale Scores for included Cohort Studies

Study

Selection

Comparability

Outcome

Bair-Merritt, 2015

**

**

**

Camacho, 2012

*

**

**

Gardner, 2012

**

**

Gewirtz, 2011

*k*

**

**

Huang, 2010

**

*

Katz, 2007

**

**

**

Kennedy, 2009

*k*

**

**

Kennedy, 2010

*k*

**

**

Rea, 2005

**

**

*

Renner, 2013

**

**

**

Yoo, 2012

**

Yoo, 2013

5 Discussion

This review has consolidated evidence for mediators and moderators on the causal

pathway betwee@EDV and internalising symptoms in children and adolescents that

aremodifiable. One individualevel mediator was identified, namely emotional

intelligence, ad twomoderatorsvere identified: relational victimisation and

participation in extracurricular activities. Familial mediators included maladaptive

parenting and parenting stress, winlederatorsncluded positive parenting
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(maternal warmth and availaityl) and family social support. No factors were

identified at a community level.

This reviewds findings partially support a
synthessed evidence for factors promotiegnotional behaviarral resilience in
children following exposure to IP\(Fogarty et al., 2019Emotional and behawioal
outcomes were definediaterndising and externading difficulties, and the authors
identified protective factors against such problems onlyrisktfactors. Our review
identified low social support, emotia@ysregulation, negative parenting practices
(e.g., snacking), and parenting stress to increasedéeerity ofinternalsing
symptomdollowing exposure to DV. Potential factors promotnegilience identified
by Fogarty et al. (2019) included emoticmaching, authoritative (warm and
responsive) parenting, ardsychild temperament. Emotion coaching mayabe
moderatot hat | mproves chil dr eno sithsmthst i onal i nt
review to be a mediator on the causal pathbetyveen DV exposure and
internalsing symptoms. Positivenaternal mental health watso reported by Fogarty
et al(2019) to predict emotionidbehaviaral resilience among childreaxposed to
IPV; however, this review has found that, wioerty longitudinal studies are
included, poor mental health daast lie on the pathway between D¥p®sure and
internalsingsymptomsalthough this has only been reported among yoahiddren
(Gewirtz et al., 2011; Huang et al., 20¥@jo & Huang, 2012Yo00 & Huang, 2013).
The studies identified in this reviesid not include children over the aggb years,
so it may behat maternal mental health has a greater impact when chédzesider
and have a greater understanding of the situation.

The results from this review have highlighted that theligtlis evidence to date for
the factordghat impact the associatitretween exposure to DV and intersaig
symptoms in adolescendacreasing age has been found to be prote¢8pdsbury
et al., 2007)implying recent DV exposure has a smadifect on internaing
symptoms in adolescents. Howewatherstudies have shown that interrsadg
symptoms are stifpronounced in adolescenfm@lowing IPV exposure and argileat
adolescence may be a sensitive period for the impdBMoéxposure on internaing
symptoms, given the alreadycreased vulnerability to psychopathology due to
developmentabehaviarral, hormonal, and neurologicahangegMenon, Cohen,
Shorey, & Temple, 2018; Vu, Jouriles, McDonald, & Rosenfield, 204 §ractical
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limitation may be that cohort studies investigating life course effectsxaensive,
yet longitudinal data do exist and allow exploratodrthe effects of timéetween the

exposure (DV) and the outcoras well as exposure duration.

5.1 Implications for interventions

This review has identified potential modifiable factors which may be important to

target during interventions for children, young people, and their families who have

suffered from DV. For example, among the child related factors identified,

interventionsa r get i ng childrendés coping skills, er
awareness and satsteem could help prevent children who have been exposed to DV
developing internalisingymptoms | n addi ti on, chall enging c
appraisals of violence may bgpowerful way of breaking the cycle of abuse that is all

too common with boys growing up to become perpetrators of DV and girls entering

abusive relationships and becoming victims of DV themselves. Parental interventions

may benefit from focussing on matal mental health symptoms and positive

parenting so that harsh, punitive discipline is avoided as this is likely to be a further

risk factor for children developing internalising symptoms. At a familial level,
interventi ons whi cfhelingsg ofhfantlyocohesms ane positieeh i | dr e n.
sibling relationships may help buffer children from experiencing negative

psychological outcomes following DV exposure. Moreover, at a community/social

level, as relational victimisation was found to moderateittkedetween DV and
internalisingsymptomgCamacho, 2012), helping children develop positive social

skills and confidence, along with protecting them from victimisation by peers, may

help prevent children and adolescents from domestically violent farindies

developing poorer psychological adjustment. Furthermore, encouraging intensive

involvement in aftesschool/community activities may also protect children and

adolescents exposed to DV from developing internalising symptoms.

5.2 Limitations

The main Imitation of this review is the lack of studies investigating risk and

protective factors influencing the link between exposure to DV in childhood and child
and adolescent internalising symptoms. This is compounded by the fact that there are
many differenfactors which may impact the relationship, meaning there are only a
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couple of studies per factor on average. Therefore, the review provides breadth but
not depth to our knowledge of underlying mechanisms in this field and the
conclusions that can be draahout each factor and its role in the relationship

between DV and internalising symptoms among children and adolescents are limited.

Most research investigating the effects
health problems has not teased apatittpact of direct abuse and indirect abiuse
exposure to DV. For example, studies investigating the impact of child maltreatment
often include both child abuse and witnessing DV. Additionally, studies tend to focus
on a limited number of mediating tacs, with the majority only investigating one

risk or protective factor at a time, disregarding the complex pathways of multiple
factors that are likely to be involved in mediating or moderating the association

between witnessing DV and negative psychimalgoutcomes.

Another limitation is that, to date, no standardised definiticGEDV has emerged
(Holmes, Yoon, & Berg, 2017However, most researchers agree that exposure to DV
occurs when children see, hear, are directly involved in (i.e., attempt to intervene), or
experience the aftermath of physical or sexual assaults that occur between their
caregivergEdelson et al., 1999; Ernest N. Jouriles et al., 2001; Wolak & Finkelhor,
1998) This means that the exposure may vary across studies making it difficult to
compare results and potentially introducing biasrédeer, many studies included
samples residing in shelters or involved with DV programmes/social services and thus
may have oversampled disadvantaged populations with exposure to the most extreme

DV and not included children and adolescents exposed ta lewads of DV.

The majority of studies only included male perpetrated violence towards the mother
rather than female perpetrated abuse and none consideredesaomiple violence.

This may confound the effects of child gender and it is unknown whetbtier$ such

as maternal mental health (or paternal mental health), along with other factors, would
have the same impact if the DV was female perpetrated. In addition, most studies
measured DV in the past year and therefore the impact of chronic versinedassit

violence has not been widely investigated.

Most studies included in this review focussed on risk factors. Risk and protective
factors are conceptually distin@utter, 2000) Studies included in this review tended

to adopt the traditional riseutcome approach, focussing on identifyiand reducing
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risks, and operationalising protection as absence ofeigkfoor maternal mental
health a risk and absence of psychological disorders protective). In contrast, a
strengthoriented approach considers protective factors that are disonctisk
factors (Rutter 2000).

All the included studiewere conducted in the United States of America and different
factors may be prominent risk factors or key to protecting children and adolescents
exposed to DV against internalising syt in other countries and cultures. For
example, in collectivist cultures, such as those in China and Japan, social support may
play a greater protective role on the link between DV and internalising symptoms than
in individualist Western cultures suchtag USA and UK. Additionally, cultural

views and responses towards DV may influence the complex association between DV
and child and adolescent internalising symptoms. Thus, it is not clear whether the

findings identified in this review are generalisatdether ethnic and cultural groups.

Many of the studies in this systematic review included wide age ranges or crossed
developmental and educational stageg.(1-16 and 617) which complicates
interpretation of findings given that risk and protectivetdes are likely to vary

across developmental stages. Within such studies spanning age ranges, it is unclear
whether the examined factor is influential at all ages or whether effects among a

certain age group are driving the positive or negative results.

Finally, this review is likely to be affected by publication bias with an emphasis on
publication of significant results rather than null results. Thus, a number of studies
may have investigated the factors identified as mediating or moderating the
associabn between exposure to DV and development of internalising problems in
children and adolescents and found that they did not have an effect but this is
unknown if the study is not published in a peer reviewed journal. Furthermore, this
review may be affeed by the multiple (duplicate) publication bias as multiple studies
with a significant result are more likely to published than more than a single study
indicating a nossignificant result yet both significant and msignificant results

contribute to theverall effect of a factor within a systematic review.

5.3 Directions for future research
This systematic review has demonstrated that there is breadth but not depth within the

area of study. Although many potential risk and protective factors have been
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identified, more research is needed to establish the indirect pathways between
exposure to DV and children aadd o | e psyahaidgisabadjustment. In particular,
taking a strengtloriented approach, exploring protective factors for childreh an
adolescents exposed to DV and emotional resilidhesuld also be valuable for
studiesto include a control group of those not exposed to DV during childhood to
ensure that the total effect of CEDV on internalising symptoms is significant prior to
preceding with mediation/moderation analyses, and to determine whether risk and
protective fators are specific to children and adolescents exposed to DV or whether

they are associated with internalising symptoms in the wider population.

It is unclear from the current literature whether certain risk and protective factors are
important at differenstages through childhood and adolescence, and further
longitudinal research is needed to understand whether a potential factor has an impact
at any stage or whether a null result in a particular age group may be significant in
another. For instance, itay be that maternal factors are more influential during
childhood however, when children enter adolescence and gain greater freedom, social

factors such as peer support or bullying may be more prominent.

Other adverse childhood experiences (ACEs) shoutmbbsidered when

investigating internalising symptoms. This is because, although DV exposure has
been shown to be a strong risk factor for poor psychological adjustment, other
traumatic experiences such as direct child abuse are likelydoatw with DVand

also have a negative impact on childrenamndi o | e snengahheadthd Inclusion of
other ACEs would help understand the bigger picture of what children and
adolescents are experiencing and which aspects are a priority for intervention.
Furthermore, studies have shown the accumulation of ACEs to be associated with
greater risk of psychopathology both in childh¢BdFlouri & Kallis, 2007)and

across the lifespafChang, Jiang, Mkandarwire, & Shen, 2018yestigating

multiple risk and protective factors consecutively rather than in isolation would
enable researchers and clinicians to identify the most important factors to target in
order to prevent exposure @V leading to mental health problems in childhood and

adolescence or even later in adult life.

Another line of research that has been neglected is the role of paternal characteristics
and whether risk/protective factors have differing roles dependindhether DV is
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predominantly perpetrated by the male or female adult in the household.
Understandably, the paucity of research in this area is likely due to issues of safety
and a duty of care to the families participating in research. However, paternal
parenting skills may be just as important as maternal parenting and it may be that
factors such as a positive motiatild relationship are only protective if the mother is

the victim of DV rather than the perpetrator.

Additionally, while much of the researshrroundingCEDV has focused on violence
perpetrated by mal€sVolak & Finkelhor, 1998)it is important to recognise that
children may also be exposed to DV in which their mother ise¢ngeprator or
bidirectional acts of violence between caregivers odgdotmes et al., 2017)

Outcomes and related risk or protective factors may be different when the mother is

the perpetrator or violence is bidirectional.

5.4 Conclusion
This systematic review provided an overview of the curremtese on risk and

protective factors for internalising symptoms in children and adolescents exposed to
DV. This evidence is valuable for services working with children and young people
who are experiencing internalising problems following exposure to B¥ilzeir

families. Key methodological issues have also been highlighted which may help
improve future research in the field. Although another study has looked at protective
factors effecting emotionddehavioural resilience more broadRogarty et al., 2019)

this is the first systematic review to specifically investigate the potential pathways
between eposure to DV and internalising symptoms in childhood and adolesoence
terms of risk and protective factors that may mediate or moderate the association
between CEDV and internalising symptarivaternal mental health and direct
parentchild abuse appean play a critical role in the indirect pathway between DV
and internalising symptoms, at all three developmental stages. This further
demonstrates the need for mothers who have experienced DV to have access to a
range of mental health services and supfmonaintain both their own and their
childrendéds mental wellbeing. Overall, thi
community interventions for children and young people exposed to DV, and their

families in order to prevent children experiencinggbe®pathology.
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6 Contribution of this chapter to the thesis
This chapter has amalgamated evidence for risk and protective factors for

internalising symptoms among children who have been exposed to DV. Factors
identified may be further explored within a UK context to determine whether there is
further evidence to gport to claims made within the included papers. My systematic
review has also identified the recent research that has been conducted in this area
ensuring that | build upon rather than simply repeat work that has already been

conducted.
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Chapter 3 lIdentification of protective factorsfor
internalising symptoms among children and
adolescents following adverse childhood experiencés

literature review

1 Overview

In the previous chapter | conducted a systentiédi@turereview to identifyrisk and
protective factors for internalising symptoms an individual, familial, and

community level, among children and adolescerfsosed to DVThesdactors

could potentially increase or decrease the risk of developing internalising symptoms
through mediation and/or merdation Furthermore, some of these factors are
modifiable and therefore can be targeted in interventions to mitigate the impact of

CEDV on nternalising symptoms

This review has consolidated evidence for mediators and moderators on the causal
pathway between DV exposure and internalising symptoms in children and
adolescents that amsodifiable. One individualevel mediator was identified, nay
emotional intelligence, and twaoderatorsvere identified: relational victimisation

and participation in extracurricular activities. Familial mediators included
maladaptive parenting and parenting stress, whdderatorsncluded positive

parenting fnaternal warmth and availability) and family social support. No factors

were identified at a community level.

In this chapter | will discuss the literature investigating the impact of factors which
protect against internalising symptoms among childreradotescents who have
experienced adversity more broadig theDV literature is limited, and the resilience
literature has shown that certain factors protect against the impact of(&Glgstein

& Brooks, 2005; Ann S. Masten, 2019)

2 Background
2.1 Adverse Childhood Experiences (ACES)

It haslong been recognised that trauma in early years is linkpddrer

developmental outcomes suchragntal health and wellbeir{&th & Pynoos, 1985)
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For example(Egeland, Sroufe, & Erickson, 198f)und in their longitudinal study

that children who had been maltreated were more likely to deirgknmalsing and
externalsing symptomsas well as attachment issuaspreschool ag®ther early
studieshavehighlighted that these negatisatcomes may be observed into early
adulthood, such&r i er e an d ) dudywhiehdosind th&lBf@n8s of

child maltreatmenineasured were associated with psychological symptoms amongst
University studentéBriere & Runtz, 1988)However the ACEs agendantroduced

in the 1990sbroughtmultiple differenttraumatic experiences childhood together

under one umbrella termA landmark ACEsstudy was conducted the 1990s after

the observation that almost half of patients at the Keiser Permanente obesity clinic in
California dropped out of the programme despite losing weight. This led Dr. Vincent
Felitti, chief of the obesity clinic, to interview patients who had droppegdanahe

found that many had suffered childhood sexual abuse. He then proposed that weight
gainwas a coping mechanism to deal with the depression, anxiety, and trauma
experienced by the victims of childhood sexual abEsktti et al. (1998}hen

investigated the impact sevenchild abuse and household dysfunction experiences
on mortality and morbidityn adulthood. These comprised physical, psyaiioa,

and sexual abuse, substance abuse, parental mental vessd parental
imprisonmentand were what we now know as ACH$ey found that of the 9,508
adults who responded to the mail survey, atlealf had experienced at least one

ACE and those who had experienced one ACE were likely to have experienced more
than onejn other words ACEs were likely to @mxcur. In additionthe presence of

ACEs was associated with adult health conditions in an additive;rdsgense

fashion. Thereforegn averagethe more ACEs an adult had experienced, the more
health conditions they had later in life, particularly those associated veiltiHnisk

behaviours such as cancer and coronary heart disease.

Since the first ACEs studyelitti et al., 1998)numerous studies have investigated
relationships between ACEs and negative outcomes across tbhedifge including
psychosocial outcomé&hmadi, Pynoos, Olango, & Molla, 2016; M. A. Bellis,
Hughes, Leckenbyerkins, & Lowey, 2014; Chang et al., 204:9) internalising
symptoms in children and adstentéBright & Thompson, 2018; Brockie, Dana
Sacco, Wallen, Wilcox, & Campbell, 2015; Clarkson Freeman, 2014; Hunt, Slack, &
Berger, 2017Wang & MaguireJack, 2018)Research has led to the addition of
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physical and emotional neglect, alcohol abuse and divorce/sepakiticrecently
it has been argued that the definition of ACEs should also include poverty as poverty
is strongly associated with ACEs and negative outcomes in adul{hbddlighes &
Tucker, 2018) Researchers hawadsoargued thabthersources of early life
adversity, includindinancial difficulties residential instability, and livingp a
householdvith someoneavho ischronicallyill or disabled(Manyema, Norris, &
Richter, 2018; Nobari & Whaley, 2021; ZhangMonnat, 2022)should be included
inthefi | i st o.Additiona &sbleACEsinclude bullying, racéased
discrimination, and exposure to neighldmood violence or war (Bethel et al 2017,
Lin et al 2021; World Health Organization 2018)us, there is no definitive list of
ACEs and the list is not exhaustive in terms ofgibke chilchoodtrauma.
Alternatively, ACE toolsthat have been developed amdemiological tools rather

than exhaustive lists of experiential risk factors for later health and social problems.

Researchers have also explobéalogicaland hormonapathway between ACEs and
negative outcomes across childhood and adulthoodeTtadies have shown that
that the stress caused by ACEs acts as
in the neurodevelopment and social, emotional and cognitive impairf@anser et

al., 2012) These impairments increase the likelihood of adopting health harming
behavioursn late childhood and early adolescence such as smoking, drinking alcohol,
and taking drugs as coping mechanisms to alleviate the stress caused by adversity
(Anda et al., 2006)This in turn can lead to the development of disease, disability, and
social problems, and ultimately early mortalifhhe potential pathway between ACEs

and early mortality is illustrated in FiguBe
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Figure 3. The ACE pyramid displaying the impact of ACEs across the life course.
Adapted front-elitti et al. (1998)

However, this cascade of events from toxic stress caused by adversity leading to
socioemotional impairments, heatllrming behaviours and morbidity is not

observed for everyone who has been exposed. There are a number of factoay that
facilitate or inhibit these pathways. Understanding which factors are protective early
in life, along with public policies and healthy development interventions may mitigate

the harmful effects of toxic stress on the body and erpduple to be resilient.

2.2 Protective factorsor resilience

As described in the previous chaptentpctive factorare those¢hatbuffer an
individual against riskSuniya S Luthar, Doernberger, & Zigler, 1993; Rutter, 1987)
Such potective factorshatsupport positive development and adjustment may be
individual (neurobiology antiehaviour), familial and relational, community, cultural,
or societal. Maste(2018; 2015pave the following shortlist of protective factors for

healthy child development:

1. Caring family and sensitive, skillgghrenting
2. Close relationships with other wélinctioning adults

3. Close friends and romantic partners
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Intelligence, problensolving skills, planning, executive function skills
Selfregulation skills, emotion regulation

Motivation to succeed

Self-efficacy, positive view of the self or identity

Hope, faith, optimism, belief that life has meaning

© © N o 0 &

Engagement in weflunctioning schools

10. Connections with welfunctioning communities

In general, a child or adolescent who has experienced aduegse experiences is

less likely to have positive welieing. Additionally, a higher number of ACEs is

significantly associated with having fewer overall protective factors. In other words,

those who have experienced ACEs are less likely to possesotéetipe factors

(Hughes et al., 2018). Regardless, the total number of protective factors enjoyed by a

child is strongly and significantly related to better overall childdwel i ng. 6 ( Moor e
and Ramirez, 2016).

A systematic review of protective factorssaciated with resilient outcomes in

children following adversity found that the strongest evidence was available for
cognitive skills, emotion regulation, relationshipetween children anchregivers

and academic engagemé¢@iartland et al., 2019These factors were associated with
reslience, or positive outcomes, across a range of contexts suggesting that these are
important starting points for public health intervensarmming to promote resilience

and reduce negative outcomes, to focus on.

MartinezTorteya et al. (2009nvestigated risk and protective factors for child
emotional and behavioural problems within D¢ literature and identified that
protective factorsriclude positive caregiving/caregivehild relationship,

easy/engaging child temperament, and high cognitive ability.

More recently Alaggia and Donohue (2018prducted a literature review and
reported that an extensive amount of research has been conducted identifying
protective factors for child development among children exposB¥ td hey
reported protective factors at etrapersonal, interpersonal, andraounity or
cultural level Factors at an intrapersonal level inclugadychild temperament,
social competence, satbnfidence, intelligence/academic success, good emotion

regulation, optimism, motivation, problesolving skills, spirituality, hobbies or
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ability to distract oneselfndaccurate cognitive appraisal of violence rasphbility.

At an interpersonal level, protective factors includetbast one secure attachment
and access to one safe adult, a protective mother, good maternal mental health,
maternal warmth, and an-lmome social networkAt a community contextual or
culturallevel, protective factors includgzker and social support, job/further
education prospects following secondary educatiaming awell-educated mother,
spirituality, and having a bicultural influence. However, this review included all
studies ofesilience across the |Heourse and was not focussed on internalising
symptoms during childhood and adolesceereover, the vast majority of studies
did not move beyond exploring associations between the protective factors and
outcomes, to determininghether such factors were mediators or moderators of the
effect of DV on child and adolescent internalising symptoms.

3 Aim and Objectives
3.1Aim

To identify, from published literaturgyotential protective factors and covariates of
the causal pathwayebveenCEDV and internalising symptoms childhood and
adolescencthrough exploration of the wider ACEs and resilience literature

3.20bjectives
1. Conduct a systematic search of the childhood adversity literature to identify
factors which promote childloal resilience in terms of protecting against
internalising symptoms
2. To consider each potential covariate/confounder identified within the literature
and itsrelationship with other variables in the pathway between exposure to
CEDV and internalising symptoms

4 Method

4.1 Literature search

To identify relevant literature investigating the impact of factors which protect against
internalising symptoms among children and adolescents who have experienced
adverse childhood experienc®EDLINE, EMBASE, and Psychinfo were searched

in September 201@sing the following search strategy:

1. (iichild abuseé or fichild maltreat® or ACE* or fichild adversd or "intimate

partner violence" or IPV or "domestic violence" or "domestic abuse" orfalco
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abuse" or divorce or "substance abuse” or "parental mental health” or "mental illness"

or neglect or incarceration or jail* or imprison*).mp.

2. (child* or adolescen* or "young person”fgloung peopléor teenage* or

youth*).mp.

3. (fimental health or psychopathology or development or internali* or behav* or

depress* or anx* or somatic or withdrawal or well* or psych*).mp.
4. (mediat* or moderat* or resilien*).mp.

5.1and 2 and 3 and 4

6. limit 5 to english language

7. limit 6 to human

8. limit 7 to yr="2008-Current"

9. limit 8 to (childhood or adolescence <13 to 17 years>)

10. limit 9 to (infant or child or preschool child <1 to 6 years> or school child <7 to

12 years> or adolescent <13 to 17 years>)
11. limit 10 to peer reviewed journal

12. limit 11 to (adverse effects or adverse effediscussed or children or children

focussd or "humans only (removes records about animals)")

13. limit 12 to (adverse effects or adverse effediscussed or children or children

focussed or "humans only (removes records about animals)”)
14. remove duplicates fronB

This search produced 3@ results, of which 135 were reviewed to identify
individual, family, and community level protective factors potentially on the causal

pathway between ACEs and internalising symptoms in children and adolescents.

4.2 Evidence Synthesis
In this narrative sythesis studieserequalitative or quantitative, employing cress
sectional or longitudinal designs. Studies were grouped into those exploring

individual, parent and family, and community level protective factors.
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5 Results
A summary of the results in teaof the protective factor, the exposure and outcome

it has been explored with, and whether there was evidence of it acting as a protective
factor may be found in Tabk

Table 3. Evidence for each identified protective factor at an individual iex&iding
exposures measured, whether the factor has been considered as a mediator or
moderator, and the strength of the evidence.

Protective factor Exposure(s) Mediation/ | Strength of evidence
name assessed moderation
Cognitive function | DV and child Moderator | Weaki cross
sexual abuse sectional and
inconsistent findings
Internal locus of Child maltreatment| Moderator | Moderatei cross
control and negative life sectional studies,
events consistent findings
Temperament/ Family conflicts or | Mediation | Weaki most studies
personality none and crosssectional, one

moderation | longitudinal
Communication/pre | Family/community | Mediation | Moderatel consistent

social skills violence and and findings, cross

maltreatment moderation | sectional studies
Selfregulation i DV, maltreatment, | Mediation | Moderate consistent
emotional and sexual abuse, and findings, some
coping family conflicts moderation | longitudinal evidence
Motivation to None Weaki no studies
succeed assessed

mediation/moderation
Selfesteem/efficacy| Child maltreatment| Mediation | Moderatei consistent
and findings, cross
moderation | sectional studies
Physical activity Child maltreatment| Moderation | Moderatei consistent
findings, cross
sectional studies

Perceived acial None Weaki research

support needed in higlrisk
populations

Hope, faith, Child maltreatment| Moderation | Weaki inconsistent

optimism findings, cross

sectional studies

5.1Individual factors
Evidence was found forrptective factorst the individual level within child and

adolescent populationsactorsrelated to the individual may be particularly important
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in the context of internalising symptoms among adoleseemes children are

becoming increasing autonomaud e k o v i.l , 1999)

5.1.1 Cognitive function intelligence, problem solving skills, executive functioning,
and mentalisation

High intelligence has been associated with resiliédafee, CaspMoffitt, Polo-
Tomas, & Taylor, 2007; Tiet et al., 1998)d is predictive of lower levels of
psychiatric disorders, lower rates of conduct problems, and higher levels of overall
functioning(Malcarne, Hamilton, Ingram, & Taylor, 200Btudies wh DV-exposed
samples of children and young people are sparsenautrosssectional study with 60
8-11 year oldsuggestdthat 1Q is negatively associated with behavioural problems
including internalising sympton{&olbo, Blakely, & Engleman, 1996YVell-
developed verbal cognitive abilities magableverbal mediation of conflict lednh

to more appropriate behavioural choices and better coping strai@gaser,

Mezzacappa, & Beardslee, 2003)

Another crosssectionalstudy, not included in the systematic review in the previous
chapter, expladwhether intelligence proteatechildren exposed OV from
internalising symptomandfound that intelligence did not have a significant
moderatingeffect(West, 2014)This study supported one that explorethtionship
between adverse life events and emotional and behavioural prodoieons 1619
year olds (N=1,175) whicalso foundnsufficientevidencehat general cognitive
function moderatthe association between adversity artdrnalising symptoms
(Eirini Flouri & Mavroveli, 2013) However,intelligence moderated the effect of
adverse life eventsn conduct problensuch ttat adolescents with high cognitive
ability did not experienceonduct problems following adversity.may be thathose
with higher cognitive abilitiestay in school for longer and therefore avoid conduct
disordersand delinquent behaviousut school does not proteagainstnternalising
disordersMore research is needed utilising longitudinal methods to determine
whether cognitive functioning modeeatthe effect of adversity on internalising

symptoms.

Mentalisation, often measured as reflective functioning, is the ability to understand
the thoughts and emotions behind the behaviour of oneself and @tbeegyy,
Gergely, Jurist, & Target, 2002) P e t e s researah segnyh@ve conducted
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several studies exploring the protective role of mentalisation against psychopathology
in the context of child sexual abuse victims. One study with a sample7e1 2-year

olds found that mentalisation was inversely associated with depression and partially
mediated the link between child sexual abuse and deprd&si&nsink, Begin,
Normandin, Godbout, & Fonagy, 2012Again, this study was crosectional and

thus nore longitudinal research is needed to determine the causal pathway between

DV, mentalisation, and internalising symptoms.

5.1.2 Internal locus of control

Locus of controls an aspect of personality psychology dedcribes how individuals
attribute resposibility for events in their lives to themselves (internal control) or to
other sources such as luck, chance, fate, or powerful others (external d@itel)

& Brinkmann, 1981; Rotter, 19648f one has an inteal locus of control, they

perceive themselves to be in control of the outcome of events in their life, and
therefore able to change them, whereas if one does not believe they are in control of
events in their life, they may feel as if there is no poirityimg to make changes to

themselves or their lives.

Locus of control was examined as a moderator of links between negative life events
and psychological symptoms in 238 young peehtto 16 years old biliewer

and Sandler (1992Findings indicated that having an internal locus of control

buffered the effects of negative life events on psychcédgymptoms, and this
moderatingeffect did not differ by age or gender. More rece@heung et al. (2018)

found that internal focus of control was associated with better mental health outcomes
using a large (n = 10,123), cressctional, nationally representative sample of
adolescents aged 113 years from the klted States. regardless of their maltreatment

history in line with resilience theory.

Bolger and Patterson (200Eported hat, within a sample of 786 13-yearolds, of

which 59 had been maltreated, mediation analyses showed higher levels of perceived

external control accounted substantially for relations between neglect, harsh
parenting, and s e x u malising bympgtans. Aralysgs ot hi | dr en 6
interactions between the exposure and perceptions of control revealed that, among

maltreated children, higher levels of perceived internal control predicted fewer

internalising problems, suggesting that perceived intermat@duffered the effect
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of child maltreatment on internalising symptoms. However, maltreated children were

more likely to have higher levels of perceived external locus of control rather than
internal.This is thought to be becausauma and insecuadtachments n chi | dr end s
lives can affect the development of sefficacy and skills, possibly as a defence
mechanism or a realistic dRbapfAdEitDion to t he
Pentima, & Toni, 2016)

5.1.3 Temperament and personality

Children at risk of psychopathology with easy temperaments (regularity,

approachability, high adaptability, positive mood, low reactivitypmas & Chess,

1977)have been shown to develfgwer internalisinggymptomshan children with

difficult temperament§ Ki m Co hen, Moffitt, Caspi, & Tay
1995; Tschann, Kaiser, Chesney, Alkon, & Boyce, 19@&)ldren with easy

temperaments are less emotionally reactive to stress and more likely to use positive

coping strategies to dealitlv stressor¢Compas, Connesmith, & Jaser, 2004jhey

are also better able to regulate their negative emof@issn, Bates, Sandy, &

Schilling,2002) Research examining the moderating
onDV-ex posed chil dr en ®aslonghe, 8Bpgata evendasky,iVen s par s e
Eye, and Davidson (2008bnducted a crossectional study with a sample of 89

infants and found that temperament predict
conflict among children not exposed to DV but children exposed to DV were

distressed following verbal conflict regardlesshadir temperamenhlo studies to

date have examined the link between temperament and internalising problems in the

context of DV.

Temperament traits include negative affectivity, extraversion, and effortful control.
Delgado, Carrasco, Gonz&Pefna, and Holgad®ello (2018)found that effortful
control and extraversion protected a large sample of chi{tlre®24) aged & years
from internalising symptoms. Within the context of family functionifigghann et al
(1996)reported that approachability amon@-year olds was negatively associated
with internalising symptomslemonstrating its ability to act as a buffer against the

negative impacts of family conflicts.

Among 2,230 preadolescen@ldehinkel, Hartman, De Winter, Veenstra, and Ormel
(2004)reported that effortful control and hightensity pleasure were negatively
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associated with internalising symptoms and may therefore bedeoedito be

protective elements of temperament.

Within the general population, lower levels of effortful control, conscientiousness,

flexibility, and task orientation have been identified in both ceestionalP. Davies

& Windle, 2001; John, Caspi, Rodand ns, Mof f i
longitudinal studies(Caspi, Henry, McGee, Moffitt, & Silva, 1996 childhood

depression and anxiety, yet not to the same extent as they have been reported among

children with externalising behmwurs (Rettew & McKee, 2005)Low extraversion

and high negative affectivity have also been linked with depression and anxiety

disordersn later childhood and adolescer(@ederman et al., 1993; C. E. Schwartz,

Snidman, & Kagan, 1999%uggesting that positive effect and exarsion may

protect against anxiety and depression.

5.1.4 Communication/prosocial skills

Communicatorand/ or prosocial skills havendét beer
the context oCEDV per se. However, prosocial skills can serve as a buffer between
early negative experiencesjch agxposure twiolence in the home, and later
negative developmeaitoutcomegHowell, 2011) Both physically abused and ron
physically abused children with early social competence are less likely to develop
internalising symptoms than those with low early social compeigmarsford et al.,
2006) Prosocial skills help children form trusting and positive relationships with
others, which is vital for children whare exposed to DMChildren with good acial

skills can gain support and protection from people outside of their family, such as
teachers, often leading to better outcomes following exposure to vigikivoed &
Grados, 2005)

LeBlanc, Self Br own, Shepar dfoundenigdencé&hatlafteey (2011)
controlling for demographic variables and violence exposure in the home,
adolescenfsc o mmuni cati on and problem solving ski
between school and neighbourhood vickeexposure and psychological distress.

There was no moderation of the violence ex
findings suggestth@ o mmuni cati on and problem solving
protective function for adolescents, therel@greasing psychological distress in the

face of school and neighbourhood violence exposure.

45



Shonk and Cicchetti (20019und that social competentidly mediated the

association between child maltreatment and internalsyngptomsamong a sample

of 229 socieeconomically disadvantaged children agetP5years, according to

teachers' comprehensive eval uat atogs.s, schoo
However, this was a crosectional study and thus longitudinal studies are required to

confirm the mediation effect.

5.1.5 Selfregulationi emotion regulation and coping skills

L. F. Katz et al. (2007oundthatthe emotion awareness was associated with fewer

internalising symptoms among children exposed to IPVLaiid Katz, Stettler, and

Gurtovenko (2016joundthatt hi | dr ends abil i ties to regul a
of sadness and anger related to exposud/tavere less likely to experience

internalising symptoms that those less able to regulate their emotions. This ability to

regulate emotions is often taudiy the caregiver and both parental emotion

socialisation and emotion coaching has also been identified as a protective factor

against internalising symptoms following exposure to domestic violence by Katz and
colleague42006; 2007; 2016)

Within the context of marital and family confli&vhitson and EEsheikh (2003)

have reported #t emotion regulation moderated the association between conflict and
internalising symptomology amorjj 11-yearolds, such that among those who had
experienced high levels of conflict, children with good emotion regulation had fewer
internalising symptomsompared to those with poor emotion regulation. Longitudinal
evidence supports this finding as greater vagal suppression to a simulated argument
was protective againshild and adolescemtternalsing problems associated with
marital conflict(El-Sheikh & Whitson, 2006)Thisdemonstradthat child vagal
regulation can buffer against internalising symptomology in the context of exposure

to marital conflict.

Among sexually abused children agedZ years, avoidant coping strategies were
found tobe protective against internalising symptgmaich contrasts with findings
from adolescents and adults. Contrary to expectations, active/social coping was not
found to buffer against the effects of sexual abuse on child internalising symptoms
(Chaffin, Wherry, & Dykman, 1997Alternatively, among children of divorce,
Sandler, Tein, and West (1994)ported that avoidant coping was positively
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associated with internalising symptoms suggesting that avoidant aeping

beneficial following stress or traumaowever longitudinal analysis suggested that

the internalising symptoms may lead to increased avoidance rather than vice versa.
Additionally, active coping and distraction were significantly associated exterf

later internalising symptoms. Interestingly, within the longitudinal analyses, support
coping was associated with increased depression 5 months later suggesting social

support is actually a risk factor rather than protective.

Cognitive appraisals dfaumatic events may be a form of coping. The mediating and
moderatingole of cognitive appraisals have been studied in the context of ACEs. For
instanceMazur, Wolchik, Virdin, Sandler, and West (1998ported that positive
illusions protect children of stressful parental divorces (ag&# $Years) against
child-reported depression whereas attributions oflsaline following maltreatment
account for variance in internalising symptoms, increasing risk of young people

experiencing psshopathologyFeiring, Taska, & Lewis, 1998)

HPA-axis reactivity to stressiay be a key moderator of the impact of trauma on
chil drends i nt &uhiman, RepgettirRgynaddy, ang Rabless(2018)
found that both exaggerated and attenuated-d®# reactivity to stress may increase
risk of psychopathology. In particular, it was reported that young people exposed to
physical abuskad higheinternalising symptoms if they had attenuated s
reectivity to acute stress whereas young people exposed to emotional abuse or non
intentional traumdad more seveliaternalising symptoms if they had exaggerated

HPA-axis responses to acute stress.

5.1.6 Motivation to succeed

No studies were identified exaning the protective impact of motivation to succeed

on behavioural outcomes following exposure to ACEs. How&erk ovi I (1999)
reported that, among a sample of 508lasitents from a Dutch cohort study, low

motivation to succeed at school was associated with internalising symtoisis

impliesthat the opposites also true, such thaigh motivation to succeed

associated withower internalising symptoms

5.1.7 Sef-esteem and seéfficacy
Jungmeen Kim and Cicchetti (2008yestigated the protective role of sefficacy

and reported that young maltreated children (<8 years) with higher levels of social
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selt-efficacy showed significantly fewer internalisisgmptomshan young
maltreated children with lower levels of sd@alf-efficacy. For older children (>8
years), regardless of maltreatment status, higher levels of perceived social self

efficacy were related to lower levels of internalising symptomatology.

Roustit, Campoy, Chaix, and Chauvin (20&2amined the mediational role of

adolescent selésteem on the effect of parental psychopathologg dno |l es cent s o
internalising symptoms and found that it formed a significant indirect pathway.

Parental psychopathology was shown to re@duckeo | e safesteénswhich in turn
increased theeverityof internalising symptoms. Therefore, improvihg
adolescentsself-esteem othose whosgarentshavepoor mental health may reduce

the risk of them developing internalising disoder

5.1.8 Physical Activity

Physical exercise is known to be related to reduced depression synfiitaapsn,
Vancampfort, Morien, & Marchal, 2015; Rosenbaum, Tiedemann, Sherrington,
Curtis, & Ward, 2014; Stanton & Happell, 201dhxiety disorders, posttraumatic
stress disorder, and obsessbaempulsive disordefAsmundson et al., 2018) the
general populatiarPhysical exercise, especially aerobic and strength training, has
even been recommended as a form of, or supplement to, treatment for individuals
with depression and other mental disord@&smundson et al., 2013; Knapen et al.,
2015; Rosenbaum at., 2014; Stanton & Happell, 2014)

A recent metaanalysis exploring thiterature on the association between physical
activity and depression among children and adolescents, including 5@ et
studies found that physical activity is associated with fewer concurrent depressive
symptoms but the impact physical activiy on future depression symptoms is weak
implying thatphysical activityneeds to be continued to maintain its protective effects
(Korczak, Madigan, & Colasanto, 2017)

Within a large, representative sample of young people who have experienced child
maltreatment, including exposure to IRGheung et al. (2018gported that physical

exercisewas significantly associated with better mental health outcomes generally,
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not just internalising symptoms. This finding is in line with previous resdarelcie
O. Afifi et al., 2016; Morgan, 2010; Waechter & Wekerle, 20C3)eung et al.
(2018)concl uded that @ndone area of research t h;

physical exercise in relation to resilienc:

5.1.9 Perceived social support

Rueger, M&cki, Pyun, Aycock, and Coyle (2016)nducted a systematic review

investigating whether social support is associated with depression in childhood and
adolescents. They concluded fromtheirrmetaal ysi s t hat dAalthough
social supportfbers positive benefits across different support sources and

developmental level and gender of support recipient, more research is needed,

especially with youth exposed to chronic stressors, to effectively intervene in the

prevention and treatment of deps@n. With widespread interest in social support

across diverse psychology subfields, as well as social work and other health care
professions, there is a great need to coordinate efforts to study social support provided

to youth.o

5.1.10 Hope, faith, relgion, and optimism

Having belief that life has meaning is an important motivational factor to persevere
despite adversityBrassai, Piko, and Steger (20Xé&ported that, among a large
sample of adolescents in Romania, meaning of life was a protective factor against

poor psychological health.

Jungmeen Kim, McCullough, andd€hetti (2009yeported that child religiosity may
largely contribute to stress coping processes among maltreated anchhiated

children from lowincome families. The results also indicate that the protective roles

of religiosity varied by gende€hild reports of the importance of faith were related to
lower levels ofinternalising symptomamong maltreated girls but not boys.

However, a study published a year later by the same author reported that neither child
nor parental religiosity predictedternalising problems among maltreated, fow

income children.

Optimism has been found to be an important protective factor for fewer depressive
symptoms among Hungarian adolescéBtstina Franciska Piko, Kovacs, &
Fitzpatrick, 2009)Lemola et al. (2010also reportd the dispositional optimism was

significantly negatively associated with intersalg symptoms among children and
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adolescents suggesting it is a strong protective factor. Nevertheless, it is unclear
whether optimism acts as a buffer against internalisymgptoms in the context of

DV exposure.

5.2Family factors

Both longitudinal and crossectional studies of resilience in maltreated children have
consistently found that famHlevel factors have the biggest impact on resilience

during childhood. Thes&clude a stable caregiving environment and the presence of

a supportive caregivéTracie O Afifi & MacMillan, 2011) HoweverDe k o v i |

(1999) found that among adolescents, the effects of familial protective factors on
internalising symptoms were relatively small. Several attributes afthedo | escent s 0
family (parental support, monitoring, andd o | e attaehmdht® parents) seem to

be important but at this age, peer factors and individual factors may play a greater role
( De k o v i.Asummh&@yoBbthe evidence identified within this reviean be

found in Tabled.

Table 4. Evidence for each identified protective factor at a family level, including
exposures measured, whether the factor has been considered as a mediator or
moderator, and the strength of the evidence.

Protective Exposure(s) assessed Mediation/ | Strength of evidence
factor name moderation
Sibling Stressful life events | Moderator | Moderatel
relationships longitudinal evidence
but research needed
Positive materna DV Moderator | Weaki crosssectional
mental health evidence and poor
and weltbeing mental health measure
rather than aspects of
well-being
Positive ACEs, maternal mentg Mediator/ | Strorgi multiple
parentingand health problems, moderator | studies including
parentchild maternal substance longitudinal evidence,
relationships misuse, divorce, consistent findings
maltreatment
Secure mother | Paternal substance Mediator/ | Weaki inconsistent
child attachment| misuse, child sexual | moderator | evidenceinsufficient
abuse evidence in
longitudinal study
Perceived DV and parental Mediator Weaki crosssectional
parental social | conflict evidence with risk
support focus
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5.2.1 Sibling relationships

Sibling interactions are charactenl by both strong positive features, such as warmth
and intimacy, as well as negative qualities, such as intense conflict, which are
associated with children's wddkeing(Feinberg, Solmeyer, & McHale, 201Despite
sibling relationships playing an important role across the lifespan, they have received
far less attention than other relationships in children such as peer relationships and

parent child relationshipgDirks, Persram, Recchia, & Howe, ZH)1

Gass, Jenkins, and Dunn (20@7p nduct ed a t wo wtaexanineongi t ud
the protective effect of positive sibling agbnships on child adjustment for children

experiencing stressful life events. Mothers reported on stressful life events and child
adjustment. Older siblings assessed the quality of relationship between themselves

and target children. Sibling affection oerated the relationship between stressful life

events and internalng symptomatology. Notably, the protective effect of sibling

affection was evident regardless of motludild relationship quality.

The clinical utility of these findings will be stretingned by work mapping key
moderators of these associations. For exampldyufieringeffects of a higly
positivesibling relationship may be stronger for younger children who spend more
time togethethan older childreifVolling, 2003)

5.22 Positive parental mental health and wellbeing

The impact of poor maternal mental health has been extensively studied among
women who have experiencBY and other adversities, yet positive mental health

has been much less frequently explored, possibly because it is uncommon. Those who
are resilient tamselves and maintain positive mental health are more likely to have
well-adjusted, resilient childrefisrahamBermann et al., 2009GrahamBermann et

al. (2009)found that children of mothers who had poor mental health were less likely
to be resilient and therefore concluded thatctbraplements likely to be trud.e.,

children of mothers without any mental health disorders are more likely to be
resilient. Yet, they recognise that a better way of answering that question would be to
measure positive maternal mental health constructs such-aesglétene, self

esteem and optimism and their associations with child emotional problems over time

following domestic violence exposure.
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5.23 Positive Parenting and Pareihild relationship

The presence of a consistent, warm, nurturing, and supportive relationship with at
least one parent has been found to be protective against behavioural problems
(Bountress & Chassin, 2015; Bradley et al., 1994; David M Fergusson & Lynskey,
1996)

Some mothes of children exposed to IPV may be warm tovgdhetir child as a
compensation for exposure to violence in their parenting interag¢tietsurneau,

Fedick, & Willms, 2007)creating a buffer by preventing the abuse from affecting
their functioning as mothers, and protecting their children from viol@Peled & Gil,
2011; Pinto, Figueiredo, Pinheiro, & Canério, 20&ahamBermann et al. (2009)
found that, when investigating parenting as a protective factor against emotional and
behavioural problems among children exposed\fo maternal warmth and effective
parenting practice®(g.,setting boundaries and appropriate discipline) were found to
have a buffering effe@gainst internalising sympton. T. Davies and Lindsay

(2004) Manning, Davies, and Cicchetti (2014ndG. Margolin and Gordis (2004)

also reported that mothers sensitive parenting skills in the context of family violence

protecedchildren from negative emotiorbkehavioural outconse

Among children of parents with substance use disorders (SUDs), consistent parental
support has been found to mediate the pathway between SUDs and internalising
symptomgBountress & Chassin, 2019)his therefore suggestsat interventions to

i mprove or prevent childrends internalisin:
negative parenting as well as treating the parental SUD. Further evidence for this has
been reported b{Burstein, Stanger, Kamon, & Dumenci, 2008)o found that

negative parenting mediated the effect of parental internalising symptoms on child
affective problems among children of parents with SUDs, bupa@ntal

externalising symptoms. However, the effects of parental externalising problems were
moderatedy highpositive involvement such that children of parents with SUDs and
externalising problems experienced fewer internalising symptoms when pareats we
more positively involved, yet only when the externalising problems were not too
severgBurstein et al., 2006)

Anthony, Paine, and Shelton (20X8portedthat, among young children adopted

from services, maternal warmth moderated the association between ACE scores and
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internalising problems, measured using the Strengths and Difficulties Questionnaire
(R. Goodman, 1997However, the study relied on adopted parental reports which
may have underestimated ACEs experienced and internalising symptoms.
Furthermore, the sample si&@as small.

Within an intervention study for depressed motlwéth children experiencing at least
one internalising problem (n= 62), positive parenting skills (acceptance) were found
to be the mechanism responsible for the improvement in child symptoms following
improvement of maternal symptorf®wartz, Cyranowski, Cheng, & Amole, 2018)
Therefore, it vas suggested that interventions focussing on positive parenting could
positively contribute to reducing child internalising symptoms.

J. Kim and Cicchetti (20048xamined concurrent and longitudinal relations between
mothef child relationship quality and adjustment of 206 maltreated and 1189 no
maltreated disadvantaged children agetiZryears. A multmethod assessment was
conducted to measure children's relatedness to their mother (i.e., psychological
proximity seeking and emotional qualitgheirselfesteemand internaking and
externalsing problems. Data were collected during two consecutive summer camps.
Results indicated that relatedness to mothers in the firspyeaictedchildren's
internalising and externalising problemshe second yeaAn intervention study by
Tein, Sandler, MacKinnon, and Wolchik (200d) children of divorced parents also
found that the mothechild relationship mediated the pathway between divorce and
childr ends internalising sympt omrestspmptonount i ng
scores. Mothechild relationship quality may exert its buffering role through
moderatingthe effect of emotion regulation on internalising problems among children
and young peale who have been maltreat@dink, Cicchetti, Kim, & Rogosch,

2009) Alink et al. (2009)eported that among those who were maltreated, children
who had a secarrelationship with their mother were better able to regulate their

emotions and therefore less likely to experience internalising problems.

Gabalda, Thompson, and Kaslow (20&o found that family adaptability and
cohesion predicted reduced internalissygnptomsamong 152 8to 12yearold,
low-income, AfricanAmerican childrerat high risk of maltreatment however, causal

inferences cannot be made as it was a esesonal study.

53



Burstein et al. (200&eported that among children of pai®receiving substance

abuse treatment, higlositive involvement moderated relations between parent
externalising behaviours and their chil do6s
between parent externalising behaviours and child anxiety and affeciberps

were significant only among families with higlsitive involvement, defined as

praise and positive reinforcement of prosocial child behaviour and parental interest

and interaction with the child.

More recentlyKarin Ensink, Bégin, Normandin, and Fonagy (20ihvestigated
whether another aspectpdsitive parenting, namely parental mentalisingarents
i magining the chil dbés experience and wunder
communicating is a protective factor against internalising problems among sexually
abused children. It was concluded tivaternal mentalising, or reflective functioning,
moderated the relationship between child sexual abuse and child internalising
difficulties among children agedZ2 years. Children who had experienced sexual
abuse but had mothers with good mentalisingtegsi experienced fewer internalising
symptoms than those who had experienced child sexual abuse, and whose mothers
also demonstrated less mentalising capacities. However, parental mentalising did not
mediate the association between child sexual abuséegmdssion among older

children (#12 years), suggesting that parental mentalisation is more important for

younger children (Ensink et al., 2017).

Fatherchild relationships and paternal parenting skills have also been explored.

O'Hara, Sandler, Wolchik, Tein, and Rhodes (2@b®)ducted a prospective study of

children (aged 4.8 years) of parents going through higgnflict divorces and found

that faspenbswiitmechildren was associated
symptoms and this association was mediated by parenting quality. Analyses also

implied that although more time spent with the child is associated with better father

child relationshipsthis is only up to a point after which the benefit does not increase.

5.24 Motherchild Attachment

The quality of attachment to parents is strongly relateddoo | e svelldeing and
depressiorfArmsden & Greenberg, 1987dwards, Eiden, and Leonard (2006)
investigated the buffering effect of secure attachment against internalising symptoms
among toddlers of alcoholic fathefi@estingof an interaction effect of child age,
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alcoholgroup, and attachment security with mothers on internalising problems
suggested that at 24 and 36 months of age, motfaet attachment security

moderated the relationship between alcohol group status and internalising problems.
Namely, within the alcoH@roup, those children with secusgachmenwith their

mothers had significantly lower internalising compared to insecure children of

paternal alcoholics.

Charest, Hebert, Bernier, Langevin, and Miljkoki{@019)explored the mediational
role of attachment on the direct association between child sexual abuse and
behavioural problems. It was reported that secure attachment was negatively
associated with child sexual abuse and secure attachment did astaamediator

and therefore was not found to be a protective factor for sexually abused children
aged 36 yearqCharest et al., 2019)

5.25 Parental perceived social support

Owenetal. (2008 x ami ned i f mother or chil dds per ce
the emotional and behavioural consequences of intimate partner conflict for 148
African-American children ages 82years Resul t s revealed that <c
perceived social support mediated the relation between intimate partner conflict and

c hi | dr e nsingsymptormsé-indmgslalso indicated a mediational role of

mot her 6s percei ved s eenbothlphysical pno aonghysicah t he |
partner abuse wisnhglsymptdimsRedultssfrondthis studytsuggest a | i

that diminished levels of perceived social suppogia risk factor for psychological

problems in children from lovncome, African Amdcan families.Thus, it may be

inferred that high levels of perceived social support are protective against

internalising symptoms in children, although more research is needed to confirm this.

5.3 Community factors

Most studies investigating protectifactors tend to focus on individual and family
level factors and research exploring community protective factors is limAited.
summary of the evidence for each factor may be found in Baliles important to
note that | have considered the community factors in Table 5 to be individual level
factors in my systematic literature review chapter and cohort analyses as they are
measured at an individual level. However, here they are considetethasunity

factors as they were described as such in the literature.
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Table 5. Evidence for each identified protective factor abenmunity level

including exposures measured, whether the factor has been considered as a mediator

or moderator, and the shgth of the evidence.

Protective Exposure(s) Mediation/ | Strength of evidence
factor name assessed moderation
At least one ACEs Moderator | Moderatei crosssectional and
trusted adult retrospective studies but
consistent findings
Perception of | None Moderator | Weaki crosssectional studies
school and inconsistent findings
Friendship and | IPV and life Moderator | Weaki crosssectional studies
peer support | events and inconsistent findings
Extracurricular | ACEs and DV | Moderator | Weaki crosssectional studies
activities and inconsistent findings
5.3.1 At least one trusted adult
Trusted adultsarany adul t i n t hreludngparentsexiereleds onés | i f

family, teachers, parents of friends, family friends, neighbours, youth workers,
coaches, or tutor®Bryant & Zimmerman, 2003; Hendry, Roberts, Glendinpifag
Coleman, 1992; Scales & Gibbons, 19963y to the definition is that they are
chosen by the child or young person as someone whom the{Melter, Muir, &
Craig, 2016)

A sparse but growing body of literature suggests that supportive/trusted adults,
rangingfrom neighbours and teachers to extended adult family members, may be one
of the most important factors contributing to resilience among children and young
people living with adversity. For exampke, C. Herrenkohl, Herrenkohl, and Egolf
(1994)found that, among higfunctioning chitlren who had experienced ACEs,

those who had had at least one stable caregiver during their childhood were more

resilient.

More recently Bellis et al. (2017) conducted a large retrospective study with adults

and found that havi nog daunr ifinag wcahyisl dahvoao d arbel deu

mental health problems among those who had experienced ACEs, therefore acting as
a protective factofMark A. Bellis et al., 2017)

Among adolescents;, e por t ed At h ddpossessed pAsiiely predictedh i

a higher I ikelihood of having a supportive
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could be due to the fact that children with ACEs seek or receive support frem non

family adults to enhance their development. Despite ttorfamily adult support

was not found as an overall mediator, perhaps because the quality, regularity and
duration of the relationship are not asses:

Il n summary, these studies suggest that hav
an importanprotective factor for children and adolescent who have experienced

adversity, including DV and DCA, however more longitudinal research is needed.

5.32 Perception of school/School environment

Schools can provide a safe environment for childikeng in chaotic homes. Piko and
Fitzpatrick (2003¥ound that happiness with school was protective against depression
symptoms among adolescents in Hungary. However, in a more recent study, Piko,
Kovacs, and Fepatrick(2009)found that schoetelated fators played a limited
protective role on depressive symptoms and that happiness with school was only a

protective factor among boys.

5.33 Friendships and peer support

Within the general population, positive peer relationships have been identified as
buffering against internalisingymptomsn children (for a review seecitra-

Kleckler &Waas, 1993; Windle, 1992nd adolescen{&aertner, Fite, & Colder,
2010; Waldrip, Malcolm, & JensenCa mpbel | , 2008)

Among children who have experienced adver€igmacho et al. (2012¢ported that
receipt of prosocial behaviours buffer against the effects of IPV exposure on
internalising symptoms in adolescent girls. Alternagiy®largolin et al. (2006) food

that among middle school Africalamerican students, community support did not
reduce internalising symptoms, and other research has reported mixed findings. It
may be that peer relations do not have a greater influence than family relations until

lateradolescence.

Steinhausen and Metzke (200fjund that peer acceptance moderateds#seciation
between life events and internalisisgmptomsn a sample 06-17-yearoldsin
Switzerland such that internalisisgmptomsdecreased under high numbers of life
events when the youths were accepted by their peers.
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5.3.4 Extracurricular activities

Activity involvement, whether in or out of school, is associated with adaptive and
personal development for both children and adolescents within the general population.
Being active helps young people develop more fully andateptive against
lonelinesgRokach, 2001)Activity involvement in school has been positively

correlated with increased s&$teem in both black and white high school students in
the U.S(Holland & Andre, 1987and is negatively associated with lonelin@3eetty,
Andrewes, & Collett, 1994However, asystematic revieWFarb & Matjasko, 2012)

found that studies exploring the association between cpiarticipation and
psychological adjustment are inconclusive, depending on the type and duration of
participation studied. Feelings and experiences whilst participating were more closely
related with positive psychological outcomes than the participasieli (Farb &

Matjasko, 2012)

Moore and Ramirez (2016) conducted a cissgional study using the large 2011

2012 US National Survey @ hi | dr endés Health (n= 34,151)
participation did not mediate the association between ACEs and the wellbeing of
adolescents aged 11 years, however this could also reflect the fact that the

frequency of participation or the qualiby the activities were not measured. Gabalda

et al., (2010) also conducted a crssstional study with 152 mothehild dyads at

high risk of maltreatment and found that participation in after school activities did not
protect lowincome, AfricarAmericanchildren from internalising problems atl2

years of age. Longitudinal mediation analysis is required to confirm this finding.

When frequency of activity participation is considered, intensive involvement in
activities has been found to have a buffeefffgct against internalising symptoms
among children who have experienced domestic abuse compared to moderate
participation which did not have a significant effg&ardner et al., 2012)

It is important to note that families dealing watversity and poverty will have less
access to extracurricular activitj@ghich may reduce their ability to act as a buffer

for those exposed to DV and other adversities.

6 Discussion and Conclusion
This literature review has identified some evidendagitfairly weak, for the role of

protective factors among children and adolescent who have experienced adversity. At
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an individual level factorwith a moderate level of evidenoeluded:internal locus

of controt communication/presocial skills selfregulation (emotional and coping
skills); and physical activityThere was weak evidence for motivation to succeed;
cognitive function; temperament/personality; perceived social support; and hope,
faith, and optimismAt a family level,there was strong edence for positive
parenting and parethild relationships buffering against internalising symptoms and
factors with a moderate level of evidence included: posgasenting and parent
child relationships, and sibling relationshipdternatively, therevas weak evidence
for the roles of parental social support, secure mathid attachment, and positive
maternal mental health and wbking as protective factor&t a community level,

the only factor with moderate evidence was having a trusted addlthere was
weak evidence for perception of school, friendships and peer support, and extra

curricular activities.

Few studies have moved beyond identifying associations between protective factors
and resilience within crossectional studies to investigethe causal pathways

between ACEs anititernalising symptomeeporting mediatorandbr moderator®of

the direct associations utilising longitudinal methadsus, the factors identified

within this study are only potential mediators and/or moderators and their effects need
to be investigated.

Studies investigating protective factors foternalising symptomollowing

exposure to DV are scarce, however & wider resilience literature, research has
focussed on modifiable family level factors and identified several key factors
buffering against the negative effects of various adversities. This suggests that the
same factors may exert their buffering effeatsoss adversities such as ACEs,
however there may be sompeotectivefactors that are specific to certain contexts. For
example, among children exposedXd, it may be that a positive attitude towards
school is particularly important as school may bér thefe space away from the
violent home. Alternatively, although a positive mothbild relationship may be
highly beneficial in certain circumstances sucleigg war or homelessness, if the
childds mother is vi ol e gtivefdctorevithinthégiven i s

context.
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Furthermore, studies have not tended to investigate factors at different developmental
stages during childhood and adolescence and therefore fail to determine whether
certain protective factors are relevant for cf@ldof certain ages. Adolescence, for
instance is a period in which numerous changes occur, both inside the individual
(cognitive and physiological changes) and outside the individual (changes in the
child's relationships with peers and parents). It milydtefore be expected tHaath

risk and protectivéactors that change as an individual esmgstolescencéazdin,

1993; Tolan, Guerra, & Kendall, 199%3iven that resilience is a process and is

changeable, it may be that sofaetors develop over time such as sadficacy.

7 Contribution of this chapter to the thesis

This chapter has identified potential factors that may protect children exposed to DV
from developing internalising symptoms, through exploring the wider liter#®GEs

and resilience literatur&urther research is needed to explore whether these factors
buffer againsinternalising symptoms among children and adoles@xosed to

DV, particularly utilising longitudinal methods. Thus, | will design a resedrtadys
assessing the mediating and/or moderating effects of the factors identified within this
chapter and the previoabkapter (systematic literature reviewowever, first | will
amalgamate the information in both this chapter and the previous chaiplemtity
thenumerousrariables neestifor such as study, within the following chapter.
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Chapter 4 Mediators and moderators on the causal
pathways between childhood exposure to domestic
violence and adolescent internalising symptoms: A
causal diagram approach

1 Overview

Chapter oresented evidence for mediators amsblerator®f the effect of CEDV on
internalising symptoms in childhood and adalenceAdditionally, the previous
chapter explored evidence from the broader ACEs and resilience literature to identify
factors associated with internalising symptofolpwing a form of childhood
adversity.In this chapter | amalgamate that evidence and present a causal diagram
(directed acyclic graph; DAG) to describe the complex web of farteodved in the
between exposure to DV and internalising symptdrhgpothesised thahe factors
identified within the previous two chapters would either increase the risk or protect
against internalising symptoms among children and adolescents exposed to DV
throughmediation ad/or moderationThe DAG will providereades with an

overviewof thevariablesusedto answer research questions 3et out within the

introduction, namely the exposure, outcomes, mediatodgratorand confounders.

First, | give some background aausal inference and causal diagrams. Next, |
present the aims and objectives of thapthr followed by the DAG. Finally, |
conclude the chapter with a discussion of the strengths and limitations of the DAG

along with implications of this work for the remaining research in this thesis.

2 Background

DV has been shown to have an effect oildebné anda d o | e sntermaliding 6
symptoms but there are numerous other factors that contribute to experiencing
internalising symptomswith DV oftentimesstartinga chain ofeffects on other

factors and or various combinations of factomhich alone, or in combinatiotead

to the experience of internalising symptoms. Consequently, the causal pathway is not
asinglechain but rather a complex web of multiple pathwagsdescribed in

chapters 2 and.
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In the previous chapter | reviewed potential protective factors identified through the
wider ACEs and resilience literature giviliefindings of mysystematic review in the
preceding chaptet foundthat studies exploring the impact of mediators and
moderator®n the causal pathway betwe@BDV and internalising symptoms have
tended to focus on risk factors with few researchers exploring factors that may protect

children and adolescents followi@EDV.

In this chapter | presentcausal diagramspecifically @ extendedAG, to describe

my assumptions about the causal structure of the variables that have been reported to
be involved in the pathways betwe@EDV and internalising symptoms in childhood
and adolescenc&he reason it is aextendedAG is that | have included an informal
illustration of where the important moderators are likely to be, which will be
explained laterDAGs are useful in supporting analyses that have a causal aim, since
they allow us to organishe existing subject matter knowledddey alsadisplaythe
assumptions we are prepared to make about the causal relationships between the
important variables (some of which may be unmeasured) relevant to our question of
interest. In adidion, the graphical rules applied to the DAG can aid in deciding the
best analysis of the data at hand so that as much as possible is done to reduce bias
(e.g.,due to confounding) in the results. In particular, whmderatiorby certain
variables is of interest, but when these refer to measures thatafiectine exposure,
moderatorsnay alsesimultaneouslpe mediators of the effect of the exposure on the
outcomesandDAGs can help tavoid further pitfalls such as unwittingly

conditioning on consequences of exposure without allowing for this in the
interpretation. Conclusions from this chapter will guide the analyses and

interpretation of findings in my studigsesenedin chapterdive andsix.

3 Aim and objectives

3.1Aim
To create a DAG of the causal pathwéetweenCEDV andinternalising symptoms

This will inform the analyses of longitudinal data to understand the impact of
potential protective factors that can mitigate the impact of CEDwtemalising

symptoms.
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3.20bjectives
1. To conduct a literature search identifying factors associatedaithDV and

internalising symptoms which may therefore be considered potential
confounder®r mediators

2. To consider the role of each factor identified within the literatutee DAG

3. To use the results from both this and previous chapters to create afA&
causal pathwabetween DV and internalising symptoms in childhood and
adolescence

4. To interpret the DAG within the context of the analysebeconducted in the

following chapters

4 Causal inference
Causal inference is concerned with defining and estimating (usually from non

experimental data) the causal effect that an exposure has on an outcome, placing
emphasis on the underpinning assumptiémsnore detail, some causal inference
techniques areoncerned witlexplainingthis effect, that is, the extent to which it is
mediated via one or more posited intermediate variables (mediation analysis), and
also the extent to which the magnitude of the casual effect varies according to levels
of a third vaiable (noderatoy, noting that a mediator can simultaneously be an
importantmoderator This is key to taking an epidemiological approach to improving
health and wellbeing in societies. Research examining causal effects is distinctly
different to that with explores associations between variables in the way that the
research question is phrased and the extent to which covariates and confounding is
consideredHernan, 2018)Loosely speakingconfounders are variables that are
associated with both the exposure and the outcome but are not on the causal pathway
and are not colliderfTyler J. VanderWeele & Shpitser, 2013he counterfactual
framework forcausal effects is the most popular basis for approaching causal
inference in epidemiology and health sciengésfler, 2005) Counterfactuals are
unobservedor hypotheticaglvariables within observational studies. For example, if

we want to know the effect of DV onternalising symptomg/e candivide study
individualsinto two groups, those who halieen exposed OV and those who have

not been exposed V. However,we will never know what would have happened to
an individual if they had been in the othergrgup he A counterfactual 0 o
Crucially, the two groups will differ in other ways than just the exposure, mgani

that the naive comparison between gsowl be subject to confoundind\ causal
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effect is defined as a contrdmtween(usually) the mean dhetwo counterfactual

vari ables, such as the difference in the m
to DV versus not. However, it is arguably quite irrelevant to imagine a hypothetical
world in which every child is exposed to DV. In this case, it is of more interest to
determine what the causal effect is among those who have experienced DV compared
towhda it would be 1 f tdraliernaively to@dmpaeexheer i enc e c
real world to a hypothetical world in which DV is eliminatdtieasures of association

such as odds ratios, risk differences, and risk ratios can be given a causal
interpretation only if strong assumpticsar® metexchangeability being the central

one. Exchangeability refers to the notion that the risk of an outcome in Group A
would have been the same as the risk in Group B if the participants in Group B had
received the exposure in Group A, and vice vehsather words, exchangeability

holds for the DV internalising symptoms setting if both counterfactual outcomes are
independentfoDV. In randomised contrldd trials (RCTs) exchangeability is met as
group alocation is independent of participant characteristics. Thus, mesagure
associatior{that compare study armsan be given a causal interpretatias long as

there is no additional bias due to other reasons such as differential loss to follow up
acrossarms However, in the case of DWhere an RCTwould clearlybe unethical

we must rely on observational data and crucially on confounder adjustaitbrihe

aim that exchangeability is still met albeit noanditionally on confounder#n other

words, gien a set of confounders C, we hope that both counterfactual outcomes are

independent of DV.

A statistical association between variables X and Y existregardless of whether X
causes Y or Y causes Hr there is a Z that causes both X andriYrthermoe, a
conditionalassociation may be created by conditioning on a common effécand

Y. Within the context of interesspurious associations may occur by conditioning on,
forexamplec hi | dr end6s e xt erhealthhdrnsing bepavisuysisyadh 0 ms
smoking, consuming alcohol and taking illicit drugs these may be caused by both
CEDV and child and adolescent internalising symptdrhese variables may be
conditioned upon if they are not considered when identifying the sample population,
resulting in selection bia¥hesefour basiccausal structurebat give rise to

associations between variablee illustrated in Figure 4n thethird structure, there

is a marginal association between X and Y (because of Z), but not a conditional
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association given Z. Contrastingly, in the fourth structure, there is no marginal
association between X and Y, but there is a conditional associatem 4i A causal
DAG is simply an extension of such observations to more complex structures with

many variables, made up of many structures of the four types illustrated.

Assciation within the population

i. X— Y X causes Y (direct cagse
i. Xe—Y Y causes X (reverse causality)
ii. z
XJ \ Y Z causes X and(donfoundefcommon cause)

Association within the subpopulatiorfconditional assoition):

iv.  X----- Y X and Y have a commonett thathas beerconditioned on (collider/selection bias)

Figure 4. Four causal structures that can produce statistical association. Adapted
from McGuire (2018) Epidemiology of Prenatal Alcohol Use and Fetal Alcohol
Spectrum Disorder. Cardiff University: ORCA. Retrieved fhatps://orca.cf.ac.uk.

X, exposure; Y, Outcoma,

covariate

5 Covariates and potential confounders

In this section | will discuss the factors that increase the risk offbétand

internalising symptomsandtherefore must be considered in analyses as confounders
of the causal effect of DV on internalising symptoms among children and young
people.

Covariates are variables that are related to the outcome being studied such that they
explain some of the variability in the outcolffgeld-Fote, 2019)If the covariate is a
cause of both the exposure and the outcome, then the covariétemsraon cause)
confounder and should be statistically controlled for in order to avoid Dyéer J
VanderWeele, 2019This will also be the case if the covariate in question is a cause

of either the exposure or the outcome and is associated (via an unmeasured common
cause) with the othelt is important, howevervhen attempting to estimate the total

effect of an expose (in this caseCEDV), notto control for mediators on the causal
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pathwayfrom this variable to the outcome (internalising symptoms in childhood and
adolescenceps this would bias the estimate of the total effRabins, 1989;
Schisterman, Cole, & Platt, 2009; Wilcox, Weinberg, & Basso, 20t1his section |

will provide evidence for covariates and potential confounders of the causal pathway
between DV ad internalising symptoms in children and adolescents that will need to
be controlled for wheerstimating the strength diis pathway using multivaable
modelling methoddt was not considered necessary for this evidence to be
exhaustive, therefore stwdi were identified using Google SchoRwossible

covariates were identified by searching for studies that had identified risk factors for
DV and child and adolescent internalising symptoasswell as identifying factors

that studies identified gsart of the systematic literature reviewed had included as
possible confounder#.is important to highlight here that this evidence synthesis is
to be used as a starting point for justifying where the arrows are directed within the
DAG,; yet for confoundecontrol, it makes sense to include any arrow that is
plausible, based on a priori knowledge of the world, not just those for which there is
evidence. Regardless, it is important to ensluae as mankey potential confounders

as possibléave been ideified and the best way to do that i $earching the

relevant literature. Covariates identified were not grouped into individual, parent and

family, and community factors as they are all related to the parent and family.

5.1 Maternalfactors

5.1.1 Matenal age
Osborne, Lau, Britton, and Smith (20X2ported that risk of DV is increased among

women aged 124 and men aged 1B yearsThere is also considerable research
relating young mothers and teenage motherhood to internalising problems in children
(D. M. Fergusson & Woodward, 1999; Harden et20Q7; McGrath et al., 2014)
Fergusson and Woodward (1999) investigated internalising symptoms at 18 years
among 1025 New Zealand children using a birth cohort. They found that the young
people of young mothsmunder 25 years were significantly more likely to have

anxiety disorders compared to children of older mothers after controlling for
significant covariates (SES, family type, pregnancy planning, and maternal
relationship with mother). The children of yaumothers were also significantly

more likely to suffer from major depression than those of older mothers after again

adjusting for significant covariates (maternal smoking during pregnancy and an
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unhappy childhood). Harden et al. (2007) conducted a stittlya cohort of 1,368

children of 482 female twins in Australia aged between 14 and 39 years at

assessment. They found that children of adolescent mothers had more internalising

symptoms than their younger siblings and their first cousins. Thus, thepartsons

controlled for genetic and environmental variables shared by family members, but
theydidnotcont r ol f or paternal characteristics.
covariate byBair-Merritt et al. (2015)n their cohort study of the impact of DV on

school age childrends i nt eimdicatingtlkai ng and ex-
mat er nal age i s associ antemaising symgtomb.dlish DV an.
evidence suggesthat young maternal age increases the risk of DV, and young

maternal agés also associated with more severternalising symptoms, thus making

DV a mediator on the causal pathway between young maternahdgeternalising

symptomgsee Figure 5)However more research is needed and that is not a question

of interest within this thesis.

Child and adolescen
Young maternal age Domestic violence inernalising
symptoms

. A

Figure 5. Domestic violence as a mediator between young maternal age and child

and adolescerihternalising symptoms

5.1.2 Maternal education

Maternal education is associated with multiple characteristics such as family income,
background, and geneti@darding, Morris, & Hughes, 2015[Education has been

found to predict DVYhowever unemployment and low income have been shown to be
stronger risk factor@Capaldi, Knoble, Shortt, & Kim, Z®). Capaldiet al. (2012)
conducted a systematic review of risk factors for DV and reported that studies have
shown an associatiphowever this tends to dissipatten other factors are
controlled.Sorenson (199&)onducted a study using the National Survey of Families
and Households data in the U.S58,779) and reported that less educated

participants were more likely to report physical violence in the past year compared to
those considered highly educat@dinradi, Caetano, and Schafer (20823essed the
impact of SES factors on DV across races in the U.S while controlling for other

67



potential risk factors includgalcohol abuse. It was reported that education predicted
female perpetrated DV in White and Hispanic couples in the U.S but not male
perpetrated DV or DV among Black couples as income was a greater predicior

those populations

Poor maternal education has also been shown to be a risk factor for child and
adolescent internalising symptoms. A study exploring behavioural problems
(including internalising symptomgmong large samples of British and U.S children
aged 717 years foundhat among taBritish children, poor maternal education levels
were associated with highlbehaviour problemsndependent of family financial

status; yet among American children the association between maternal education and
behavioural problems did nekist after controlling for incomgvicCulloch, Wiggins,
Joshi, & Sachdev, 2000Maternal education has also been shown to be associated
with both DV and adolescent depressiorGaflo et al. (2017)and was therefore
included as a confounder their study exploring the effect of childhood maltreatment
on depression age 18 yearsising a populatiofbased cohort study in BrazAn
illustration of how education is associated with DV and internalising symptoms is
presented in Figure 6nlconclusion, maternal education is an important confounder
to be included in studs assessing the causal pathway between DV and internalising
symptoms among children and adolescents.

, Internalising
Education Income DV symptoms
Figure6. Pr oposed causal pathway between mot he

adolescent internalising symptoms

5.2 Parental factors

5.2.1Parental alcohol and substance abuse

The National Institutéor Healthand Care Excellenc®&(CE) states that the role

played by alcohol and substance abuse in DV is poorly understood as people may be
less inhibited and more likely to be abusive when under the influence of alcohol
and/or drugsbut DV may also lead one to drink or take drugs to numb the pain or

guilt. Reseech has suggested that among those who reported DV within the past year,
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21% reported the perpetrator was under the influence of alcohol and 8% said they
were under the influence of druf@sborne et al., 2012Parental alcohol abuse has
been shown to be a risk factor for internalising symptoms in children of alcoholics
(COAs). DeLucia, Belz, and ChassinQ@1)showed that children and adolescents of
alcoholics and former alcoholics had higher levels of internalising symptoms than
children whose father was never an alcoholic. Furthermore, these symptoms did not
decrease when parental alcoholism decre@@eHucia et al., 2001)These findings

are in line vith previous research suggesting that G@#e at increased risk of
internalising symptoms in childhood as well as continued negative developmental
trajectoriegLoukas, Piejak, Bingham, Fitzgerald, & Zucker, 2001; PeteEstwards,
Leonard, & Eiden, 2001; Tubman, 1998Bussong, Flora, Curran, Chassin, and
Zucker (2008xonducted a longitudinal study using a large sample of data5@6 =
from a large cohort study, the Michigan Longitudinal Study MLS, and also showed
the enduring effects of parental alcoholism on COAs internalising symptoms after

controlling for both parent depression and antisocial personality disorder.

Studieshavg ener al ly |l inked parental substance a
symptoms. For examplde Cubas andi€ld (1993)found that children of substance

abusing mothers agedl3-years scored had more internalising symptoms, as

measured using the Child Behaviour Checklist (CB&thenbachand Edelbrock,

1991), compared to matched controls, aldens, Biederman, Kiely, Bredin, and

Spencer (1995kported increased levels of internalising symptoms among school age
childrenof opioid abusers compared to control children. Therefore, parental alcohol
andsubstance abuse should be included as potential confounders within studies

exploring the effect of DV on children amadd o | e sntermalising ymptoms.

5.2.2 Divorce

Research has shown that divorce is associated with an elevated risk of domestic abuse
including lethal violence and injury, particularly around the time of separation
(Campbell et al., 2003; Logan & Walker, 2004; McFarlane et al., 188%earch

conducted byAmato andAnthony (2014using child fixed effect models with large

U.S child and adolescent samples have shown divorce is associated with increases in
internalising symptoms among both children and adolescents. ResetdretUK has

also shown divorce hagttimental effects on internalising symptoms yet the impact

depends on child agEitzsimons and Villadsen (2018xplored the impact of
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parental drorce/separation resulting in father departditeey reportedhat children

and adolescents display a 16% rise in internalising symptoms and an 8% rise in
externalising behaviours if their parents split when theeaveno 14 years old.
Alternatively, if parents split earlier, the risk of emotional or conduct disorders does
not increasgeither immediately orythe age of 14 yearsompared to those with

intact family units.

5.2.3 Parental mental health

Research suggests that women who experience DV are more likely to experience a
mental health problem, while women with mental health problems are more likely to
be domestically abused, with-80% of women with a mental health problem having
experienced D\(Howard et al., 2010)Additionally, women with mental health
problems are more vulnerable to unssifaations and relationshigsicHugo et al.,

2005)

A large number of studies have explored the relationship between parental mental
health problems and child mental health, a systematic review summarising this
literature (74 studies) reportéuat children of parents with psychiatric diagnoses are
more likely to have mental health problems themselves, and often children develop

the same problems as their parenf{an Santvoort et al., 2015)

5.3 Fanily factors
5.3.1Child maltreatment

A review of 31 studie®stimatingthe overlap oDV and child maltreatmemeported
co-occurrence rates between 30% and 60%heastudies examinefEdelson, 1999)
Appel and Holder§1998) reviewedtudies examining theseoccurrence obV and
child physicalabusespecifically, andidentified a ceoccurrence rate approximately
40%despiteusing conservative criterta definechild physicalabuseNevertheless,
ratesvaried dependig on thechild samplesand thedefinition of violenceused yet
clearly there is support of a substantial overlap betidéand childmaltreatment.

A wealth of research has also reported the deleterious impact of child maltreatment on
child and adolescemtternalising symptomg Cicchetti & Toth, 1995; Kim &
Cicchetti, 2010and emotional disorde(&ilbert et al., 2009; Moylan et al., 2010)
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5.3.2 Low socioeconomic status (SES) and financial difficulties

Although DV occurs within families across all income statuses, studies consistently
indicate that as the financial/social status of a family decreases, the risk of DV
increasegBenson, Fox, BMaris, & Van Wyk, 2003; Benson, Wooldredge,
Thistlethwaite, & Fox, 2004 )urthermore, those with financial difficulties may
experience increased stress likely to impact on relationdgmson et al. (2004)
analysed data from the National Survey of Households and Families, which uses a
large nationally representative sample of U.S. households, and data from the 1990
U.S. census. They found that as the ratio of haaldehcome decreases, the

likelihood of DV increases. These findings are in line with earlier analyses of
National Crime Victimization Survey data, another large nationally representative
U.S. sample, that showed DV rates were five times greater in hddseVith the

lowest annual incomes compared with households with the highest annual incomes
(Greenfeld, 1998)

Low socioeconomic status also increases the risk of mental health problems among
children and adolescenS. Reiss, 2013)Reiss et al. (2013) conducted a systematic
review consolidating research investigating socioeconomic inequalities and mental
health problems in children and adolescents from 55 studies. They reported that
children and dolescents with low SES are at higher risk of mental health problems
than those with high SES. Furthermore, results from a cohort study of 2,111
participants aged-17 years at baseline in Germany showed that all indicators of SES
(household income, parahteducation and parental unemployment) significantly
predicted internalising symptoms at @wgearfollow-up (Reiss et al., 2019).

5.3.2Parental/child chronic illness

Osborne et al. (2012¢ported that the risk of DV almost doubles among people with
a chronic iliness or disability, making them vulnerable. The risk is also increased
among those with a mental health probl@revillion & Seneviratne, 2016Yhe

impact of having a child with chronic disabilities on the likelihood of a mahip
being abusive hasot been explore, howevdre risk of child maltreatmeid greater

for children with chronic illnesses or disabilities compared to the general
populatiorfJaudes & Mackeilaver, 2008; Svensson, Eriksson, & Janson, 2013)
and as DCA and DV are correlated, it maythey influence each othdvlaternal

mental health problems have also been shown to increase internalising symptoms in
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childhood within a lage Australian cohort studBayer et al., 201). Furthermore a
classic studyeportingfindings of the Ontario Child Health Study, a survey of 3,294
childrenaged4 to 16 years in the general community, fotimat children with

chronic ilinesses and disabilities are at greater risk of experiencing psychiatric
disorders compared to those without chronic illnesses and/or disalfliidman,
Boyle, Szatmari, & Offord, 1987)

5.3.3 Stressfulife events

Stressful life eventanpacting on familiesparticularly those that cause economic
stress, have been suggested to lead to an increased risk(ibf Bwhith &

Weatherburn, 2013Jor instancef-agan and Browne (1994jgued that life

transitions leading to economic stress are particularly important risk factors fer male
to-female DV. Additionally, &ith & Weatherburn (2013) conducted a lasgpale
longitudinal study in Australia (N= 9,393) exploring the impact of personal stress,
financial stress and social support on DV and indicated that women were more likely
to have experienced DV if thénadhad personal stress, economic stress, and/or low
social support. Negative and stressful life events such as violence, poverty, abuse,
bereavement/loss of loved ones, house/school moves, or parental separation, have
been reported to increase the risk fotdfimod anxietyStein et al., 1996)depression
(Maughan & McCarthy, 1997; Reinherz, Giaconia, Hauf, Wasserman, & Silverman,
1999; Toth & Cicchetti, 1996 and somatic complain{&riedrich & Schafer, 1995)

5.3.4 Race/Ethnicity/Religion

DV has been showto vary by ethnicity and religious cultuggllison, Trinitapoli,
Anderson, & Johnson, 2007)he Office of National Statistics (ONS) reported that
within the years 2015 to 2017 women of Mixed/Multiple ethnic groups were most
likely to experience DV (10.1%) compared to all other ethnic{ieadley and
Cooper, 2018)Asian/Asian British women were the least likely to have experienced
DV (2.8%) according to th€rime Survey for England and Walés terms of

religion, Christian women were more likely to hasperienced DV than Muslim and
Hindu women in the UKaccording to the census data. Alternatively, in Irdg,

Tawil (2012)reported that the prevalence of psychological, physical and sexual
violence against women were all higher in Muslim culture compared to Christian
culture and Muslim culture was found to be a significask factor for DV.Capaldi

et al. (2012koncluded in their systematic review that ethnjatyd being in a
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minority ethnic groupis a risk factor for DV. In the U.S the greatest risk of DV has
been found among African Americaf3aetano, Ramisettilikler, & Field, 2005;

Huang et al., 2010and in a New Zealand studyiarie, Fergusson, and Boden
(2008)found that, after controlling for confounders, male and female participants
reporting Maori ethnicity were at highesk of experiencing DV than were non

Maori participants. These studies suggest an association between ethnicity and DV;
however other studies have shown that, after controlling for SES, differences in DV
rates across ethnic groups are reduced. For exafeld,and Caetano (2004)
conducted a review of both cresectional and longitudinal research studies in the

U.S investigating ethnic differences in IPV rates along with the roles of SES and
alcohol use. They concluded that both SES and alcohol use play important roles in the
as®ciation between ethnicity and IPV as differences in crude IPV rates diminished
after adjusting for SES and alcohol use. However, Black couples were still at greater
risk of IPV compared to their White and Hispanic peers, after controlling for such
factors suggesting that ethnicity still plays a rolée issue of unmeasured

confounding remainioweveras it is very unlikely all possible confounders were

measuredThus, these results should be interpreted satmecaution.

One0s et hasdincrease/themsk pf experiencing internalising symptoms
however research is mixed. For depression, some studies report no differences across
ethnic groupgBrooks, Harris, Thrall, & Woods, 2002; Costello et al., 1996)

others report a higher prevalence of depressive symptoms among minority groups
compared taWhite groups(Wickrama, Noh, & Bryant, 2005; Wight, Aneshensel,
Botticello, & Sepulveda, 2005Hispanic and Native American children may be at
greater risk thamwhite children, while African American and Asian children appear to
experience the lowest prevalence rates of depreéSalnja et al., 2004)n the U.S,
researchers have found in several studies that Chinese children and adolescents
experience equal or higher levels of internalising symptoms compared to North
American peerfChen, Rubin, & Li, 1995; Chun, Enomoto, & Sue, 1996; Lee,

Okazaki, & Yoo, 2006; Sue, Nakamura, Chufg, Ye e Br ad.bur vy, 1994)

There does not appear to be an ethnic pattern to anxiety disorders, howevaceter
differences may exist for specific anyietiagnoseg¢Austin & Chorpita, 2004)For
example, postraumatic stress disorder may be morevalent in African American

children thanVhite children; butwWhite children appear to experience more
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obsessiveeompulsive disorder symptoms and social anxiety disdtaest, Perrin,
Hersen, & Kazdin, 1992)5omatic complaints also vary across cultu@rgnen,
Achenbach, and Vaulst (1999)onducted a study of nine countries, and found
Australia and Jamaica had the highest number of complaints, followed by Puerto
Rico, the USA, the Netherlands, Sweden, Thailand and Israel.

McLaughlin, Hilt, and NolerHoeksema (2007xamined the prevalence of
internalising symptoms among a large sample of Black, White, and Hispanic/Latino
adolescents in the U.S and reported that there were differences across cultures such
that Hispanic females reported experiencing higher levelg@fialising symptoms

than other groups ariélack males reported the highest levels of physiologic anxiety
compared tanales from other racial/ethnic groups. However, these results were
limited by a lack of SES datand the Hispanic/Latino Americaytoup was

significantly largeytherefore there was more power to identify significant differences
in this group. The lack of SES data is of particular concern given that in more
economically developed countries (MEDCSs), ethnic minority groups aly li& be

in lower SES groups, and the social inequalities may account for the differences in
internalising symptoms. Other cresgltural studies have found few differences in
childhood internalising symptoms across cultyfasstin & Chorpita, 2004)with the
exception of crossultural differences in specific anxiety disorders. In the U.S., a
study exploring ethnic differences in internalising symptoms among adolescents
found that the effect of ethnicity diminished after controlling for S&hnard,

Stewart, Hughes, Patel, & Emslie, 2006he lack of research in the UK means it is
unclearwhether ethnicity should be included within analyses as a confounder but the
evidence suggests it is likely that when SES is considered, ethnicity no longer has a

significant effect on either DV or internalising symptoms.

6 Directed Acyclic Graphs (DAGS)

In this section | will provide an overview of DAGs and explain their purpose. Then |
will present the DAG that | created displaying the risk factors, protective factors, and
covariates identified through the evidence synthesis within this chapter and the
previous chapters (systematic review and literature review). Finally, | will describe
how it will inform the statistical modelling strategy for factors that protect children

and adolescents against internalising symptoms following DV exposure.
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CausaDAGs wereintroducedby Judea Pedearl, 1995)although routed in much
earlier work on path diagrams by the geneticist Sewall W(i#i8; 1934) Theyare
used to enhance causal inferences in epidemidibgynant et al., 2021Pearl
advocateshat observed data plus causal knowledge drawn from the literature allows
progression from statistical association to causéiarl, 200Q)DAGsdisplay
assumptions about the causal relationships betexgeosures, covariates, and
outcomesincluding variables that may not have been measiiee causal

relationships are represented by arrows from the cause to the effect and the following
two rules apply: the DAG must be acyclic and therefore not coatsirieedback

loops, and the common cause of any other two variables within the DAG must be
included(along with the relevant arrow&)r the DAG to be considered cau§ghuer

& Vanderweele, 2013)The graphical rules upon which DAGs are developed provide
a means to identify which variables should be controlled for and which should not, in
order to reduce bias in effect estimaf@élliams, Bach, Matthiesen, Henriksen, &
Gagliardi, 2018)DAGs can become complex and cierdome to interprgat which

point algorithms can be employaahen they contain a large number of variables, but
they still provide a theory driven approach to statistical modelling strategies as the
hypothesised causal relationships within the DAG guatéble selection.

Furthermore, the complexity is not a limitation of the DAGIs simplyareflection
(hopefully) ofreality, enhancing transparency. The complexity is inherent to the
problem and should be evident in the way in which the questiorsvgesied. For
instance, if a question is answered using a limited number of fattosen for
conveniencethenthere is ehigh riskthat the resulting inferences cannot be given a
causal interpretation due to the many other potential confounders thatatere

considered

Since DAGs may be used as both visual representations of hypothesised causal
processes and as aides to support statistical modelling methodologies, | developed a
DAG to describe the causal pathway interest and used it to inform thatstical

modelling strategy for thanalyses in the following chapters.

The DAG depicts the hypothesised causal pathway bet@EBV and childand
adolesceninternalising symptomsgocussing on factors that protect against
internalising symptoms and therefore reduce the likelihood of children and

adolescents suffering from internalising disorders.

75



The potential mediators amdoderator®f the causal pathway between CEDV and
interndising symptomdhave been identified through the systematic revie@hapter

2 andliterature review irChapter3.

| colour coded the different elements so that mediators, poteni@ratorsand
confounders at an individual, familial, and commuihétyel could be easily identified.
This also allowed for the addition of hypothesissadderatorsvithin the DAG, which
was important to me, given that many of the risk and protective factors have been
found to exert their effects throughoderatinghe effet of DV on child and

adolescent internalising symptoms.

For illustrative purposes alone, | have extended the DAG to include arrows from
potentially important moderators to the arrow representing the effect they are thought
to modify. This is not strictly in keeping with the meaning of a DAG. A DAG is
nonparametric and thus is agnostic as tontitereof the effects of the input nodes on
their output node. As such, whenever two variables affect a third variable, it is
perfectly possitd for the effect of one to be moderated by the other. Indeed, such a
statement is anyway ambiguous when waedicommit to how the effect will be
expressed. For example, when the outcome variable is binary, there is at most one
effectestimatemeasure (e.g. risk difference, risk ratio, odds ratio) that can be constant
across levels of the other variable, and sactireept of moderation is inherently
parametric and scale dependent. However, to illustrate why | am interested in
particular variables in the DAG (and in my subsequent analysis), | have extended the
DAG to include these additional arrows from the modesaimthe effects they are
thought to modify, where these are of particular intetdsive also included arrows
illustratinghow the identified variabkecontributing to the causal pathways between
CEDV and internalising symptoms are related to ealsarpaddingdrtherto the
complexity of the DAG.The associations between mediators are not base=\/ienvr

of the literature, as this was deemed to be outside the scope of the thesis, rather they

were based on a priori knowledge of the subject @eaFigure 7).

76



Mediati
ediation Individual factor

Confoundin
. £ I:I Familial factor
Moderation
______________________________ - I:I Community factor
Locusof kil L Anfiic, | e Associations between mediatars
control Trusted | ———— [ >
| e===p==gT - ==========——g =it Parentchild School -
. |
AR < relationships perceptions |
Temperament R ¥ I
N — ||l socl I . 1!
I Ext ular | || skills Sibling ||| Parental social | |, Peer ||
xtra-curricular | : :
| agu. . cueli ] X relationships ! support support | | v ¥
| activities | R ; x | : ! - >
i x : M | I‘ L 1‘ i L | ! J‘ | Internalising 3
it CEDV | I{ h ! i ‘\l i : : symptoms
| | | |
M T IR IR EE
A4 g —— 1 ——— e N S e R R R R R R S R R L . |
ﬂ ___T__T-:'_:‘T—===|EEEEEEEE ——————EEEE_EEEEEEEEEE,“—E EEEEE%E EEEEE_E_E_E_E_E_E_:E_EE Parentchild :
| 3 A A S _I : i «———t--
| . SR ) ) aith and religi T Relational | abuse : |
g Attachment ~¥  COPIng skills  4——---="Taifh and religion |, victimisation x| !
:i ot ; ': B |
! I e B ﬁ# ——————————————————— R |
;, IR l IR, :
I P ' . . et tststyetou N N B QU | |
I —— '| Parenting skills ' I , !
T e i I |' P | |
.: L T g IR |
| | e —— g g ———————— A== —— = H L |
:i : 7'| : : Parenting stress "ﬁ“lf _____ '{_l |
[ ------ ' S i A 3 N L | ! |
| ; ; Maternal mental health T T o ™ !
I . I | b 1
Ty ! e y " — N S (. [ h | '
aij Maternal education == -==- T TTTTATTITTIOTI T AT [ T | | E |
1 I I |
0] A A N > === == T - ! I
:;T —t ——t—t Marital status — ! : Ly !
[ ! o I I | I
e A [ sy S SIS R —— ! | ' [
TR L 4. | Poverty Mg----i T S L_ H !
o 1 - - 'f‘ tolm——m = f"'J'_ """" === 1'I:‘:' “““ mT i
1 t i i - =1 S —— e e - - = — — — e ——— a1 t
o Lo R A 'J Materndl age =X o o I
o ! — e B : Parental drug/alcohol abuse &=="1 i !
i e e— P B B o St A __rhk_———§ 4 [N I
— .« . LI | |
Figure?. Directed Acyclic Graph illustrating the causal pathways between childhood expos T Ethnicity oy :
to domestic violence and interiising symptoms among children and adolescents, based off === =r==-======-===-5----4 SES Life Events
the literature, along with the associations between variables based on a priori knowledge =~~~ ettt ettt
_____ U
1




7 Discussion

Research has shown that the causal pathway between CEDMenndlising symptoms is
multifaceted and complex. The DAG | have created highlights the pathways and the
numerous factors which may increase or decrease the risk of experiencing internalising
symptoms among children and adolescents exposed to DV theffeghmoctration

Following CEDV, the risk of experiencing internalising symptoms is determined by a range
of individual, familial, and community factors that mutually contribute to child and
adolescent outcomeshis causal diagrancan be usetb inform statistical modelling

strategies for epidemiology studies exploring the causal patitvesyyeen CEDV and

internalising symptoms.

7.1 Strengths and limitations of the DAG approach

This DAG builds upon evidence from existing studiethefcausal pathway between CEDV
and internalising symptomBormally bringing this evidence together in a DAG has not been
attempted previouslwithin this field, where discussions thus taave predominantly been
associational The approach synthesidbe latest evidence from both tb® andACEs
literature fields, in terms of protective factors for children and adolescents, and the DAG

provides a visual, unified summary.

The DAG is likely to be subject to change in light of new evidence, giveiit ikdiased on
the current evidencas of 2019in a field that is relatively new and expandigensively
This is not a limitation of the DAG approach, but simply highlights the realities of making

causal inferences within a developing evidence base.

Researchers may use this DAG as a starting point and build upon it, providing further
pathwaysmoderatorsand covariates. It may also be used as a tool to guide analyses,

ensuring bias is reduced as much as possible.

The causal inferences derived from A®depend upon it being valid. As DAGs require
interpretation of the available evidence, it is possible that other researchers may interpret the
same evidence differently, leading to a different Ddi€playingdifferentassumptions.

However, the fact thddAGs increase the transparency of the assumptions upon which
variables and adjustment sets are based, means that they are open to scrutiny which is of

benefit to scienc€Tennant et al., 2021)
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The limitations inherent within the DV literature will also apply to this DAG. Theretbee

causal assumptions made may be based on research of limited quality often relying-on cross
sectional data, studies without control groups and often withreyaresentative samples of
motherchild dyads living within shelters or within clinical serngcé&urthermore, although it

is possible to measure a variety ofamxurringvariablesn observational studies, the

evidence thus far has focussed on a limited number of factors at & linsgrelationships
between factors have not beenlexgd sufficiently yet (see systematic review for full review

of evidence quality).

Finally, as mentioned abovBAGs are nonparametric and one cannot be anything other than
agnostic aboumoderatorsn a nonparametric model. This is a challenge whengrion

explore the causal pathway between CEDV and internalising symptoms as many factors
increase or decrease the likelihood that a child will experience internalising symptoms
throughmoderation However, it is possible to augment a DAG with indicationwloére one
thinksmoderationis likely to be important. | have followedfeinber@g suggestion in the

DAG by illustratingeffectmoderatiorwith an arrow that intersects the causal pathway
between CEDV and internalising symptoms. This representation is purely for visual

illustration.

Despite their growing popularity, some argue that DAGs and the counterfactual approach are
becomingalmost syonymous with causal inference and as such, limit the field when many
otherapproachesare availablé¢Krieger & Davey Smith, 2016Kreiger and Davey Smith

(2016) highlight that BGs can lead to spurious causal inference, potentially causing harm, if
assumptions are invalid. However, this is the case with any tool or statistical method.
Regardless, it is important to highlight that DAGs require a great deal of thought and

interpreation of the literature.

8 Contribution of this chapter to the thesis

The DAG presented in this chapter amalgamates and illustrates current knowledge of the
causal pathwagpetween CEDV and child and adolescent internalising symptoms. In the
following chapters | will investigate factors that may protect children and adolescents from
experiencing internalising symptoms following exposurBYousing secondary cohort data.

| will use the DAG to identify the possibieediators andnoderator®f interest available

within the dataset (those protective factors within the DAG that are potentially modifiable),
and to determine the confounders that need to be statistically contooligihin the
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analyses. Based on the DAG aboaealysesattempting to estimat@ediaton andor

moderaibn shouldincludeat leasthe following covariates: maternal education, maternal age
at birth, marital status, poverty, socioeconomic status, |éatsy ethnicity, and parental
drug/alcohol abusén addition, the DAG makes clear that it will be important to take care
when performing mediation anabgssince some mediators affect other mediators. | return to
this in Chapter 6.

In the nexichapter, | will adapt the DAGs based on the data available within the cohort

datasetwhich will then aid the design and execution of the statistical analyses.
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Chapter 5. Child and adolescent internalising symptoms
following exposure to domestic violene: a population

based cohort study

1 Overview

In this chapter, | investigate protective factors for internalising symptoms foll cQ\EyY

using data from a populatidmsed birth cohort in England (ALSPAC). First, | present the

aims and objectives of thchapter, followed by the methods, utilising the causal diagram

from the previous chapter to inform the statistical modelling strategy. | then present the
challenge faced by missing data in the dataset and how this was overcome, along with results
from the negative binomial regression modellingonclude the chapter with a discussion of

the strengths and limitations of this work.

1.1Background

As previously discussed, children and adolescents exposed to DV may experience
internalising symptoms; however, there is variation in outcomes and many children and
adolescents do not develop internalising symptoms at all, demonstrating resilience in that
aspect of health. Therefore, it is important to identify fadtoasprotect against internalising
symptoms as well as those that increase risk, in order to inform preventative strategies and

interventions.

In the previous chaptersdentified various fators that are involved in the pathway between
CEDV and internalising symptoms. Some of these factors act as mediators and/or moderators
and | summarisetesultsfromt he | i terature in a DAG. Foll owi
risk of developing internalising symptoms may be influenced by individual traits and

personal skills, sociodemographic characteristics, family characteristics and functioning, and
social structures. However, to ddtterature haprimarily focussed on risk aneglected the
numerous positive personal attributes and assets that children and young people may possess,
which may protect them against negative developmental outg@ngesgnternalising

symptom3 following adversity(e.g.,CEDV). Research that hasm@®&red protective factors

has rarely taken a causal approalihus, studies have seldarsedlongitudinaldataor

controlledfor multiple confounders factors. Furthermore, the majority of research within the

field of DV and child and adolescent internalgisymptoms has been conducted in the USA,

with very few studies conducted in WatasetsMoreover, studies that have explored
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protective factors have tended to examine them in isolation, therei®renclear which

factors have the greatest influence, and thus should be focussed upon within interventions
aimed at reducing or preventing internalising symptoms among children and young people.
Given these limitationwithin the current evidence basketstudy presented in this chapter
aimed to assess the impachoddifiable protective factorthat may mediate and/or moderate

the pathway between CEDV and internalising symptoms.

| considered ALSPAC to provide an excellent opportunity to address thehihis study
giventhatit is a populatiorbased birth cohort study in the UK and the vast amount of data
collected Data collected in ALSPAGcludes information wchildhood adversities including
DV, and developmental outcomes including internalisyrgoms, along with numerous
assets and behaviours of both parents and children, and demographic and social factors
necessary to include as confounders within multideisegression analyses. Furthermore
both DV and internalising symptoms have been meakat multiple time points across the

c hi | dr emakirg it possible ® investigate the extent to wiaahy exposure to DV

leads to internalising symptoms later in life (adolescence) whilst controlling for factors such

as earlier internalising syptoms

1.2 Aims and objectives

1.2.1Aim
To quantify the effect of potentially modifiable protective factors on internalising symptoms

among children and adolescents in the ALSPAC cohort who have been exposed to DV.

1.2.20bjectives

1. To usestatistical methods to overcome the challenges posed by missing data within
this cohort study

2. To estimate the total effect early CEDV on internalising symptoms at early
childhoodand adolescendsix years and thirteen years respectivalyjustingfor
covariates identified within the literature

3. To examine the extent to which potentially protective factors (from the DAG
developed in Chapter Four) mediatedbr maderatethe effect ofCEDV on

internalising symptoms
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2 Method

2.1Data Source

The dataset comes from the Avon Longitudinal Study of Parents and Children (ALSPAC), a
prospective longitudinal birth cohort study. ALSPAC recruited 14éfjnant women from

the Bristol area between 1990 and 1992. Follgnof participants is ongoing and children of
mothers from the original cohort are now roughlyy8ars old (mean age ~ 28 years in
May/June 202D The ALSPAC dataset includes repeated measure¥ @nd other ACE
exposures, child behavioural and psychological outcomes, child developmental factors,
family characteristics and functioning, lifestyle, community, and sociodemographic factors.
The data were collected through a range of questionnairelgimassessments and data
linkage (including the National Pupil Database and the Pupil Level Annual School Census).
ALSPAC sample characteristics, study phases, methodology and representativeness have
been described in previous publicatiof@oyd et al., 2013; Fraset &l., 2013) and in detalil

on the study websitghttp://www.alspac.bris.ac.uk/welcome/index.shtml). Participants
recruited into the ALSPAC cohort were of higher socioeconomic status and less likely to be
of nonWhite ethnicity compared to both the general population of mothers with children
under the ge of one in Britain at the time of recruitment, and those in the Avon area who
were not enrolled in the ALSPAC stu@@oyd et al., 2013; Fraser et al., 201Bhese

differences present important limitations when attempting to generalise prevalence estimates
from the ALSPAC cohort to the general population oflitfebut representativeness is
somewhat less of a concern for the validity of the protective factor regression anasyses
Rothman notes, careful consideration of causal mechanisms and effective dontrol o
confounding is arguably more important than the representativeness of the sample when

making inferences about caustect relationshipgRothman et al., 20123)

2.2 Study Approval

Ethical approval for this study was obtained from the ALSPAC Ethics and loawr(@itee
(IRB00003312) and the Local Research Ethics Committees. Project approval was granted by
the ALSPAC Executive Committee on thé"&ugust 2019 (Project B3352).

2.3 Participants

This study included a stdample of all live births within theore ALSPAC sample (born

between 1990 and 1992), alive at one year. Families who joined the study at a later date,
those without data past the childbds birth

participants who did not speak English, andipgrants who were in the armed forces social
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class category were excluded. Armed forces families were excluded due to their low number
(n=28), which caused computational problems in imputatiodels. This left a population
sample ©10,182 childrer(see Appendix B for a flow diagram)

2.4Variables

2.4.1Exposure

DV exposure was measured using two questions to both mothers and partners asking whether
their partner has been physically or emotionally cruel to them since the birth of the child or

the previous wave of questionnaires. Both partners were asked aboutdd\ive child was

8, 21, 33, 47 months and at nine years of age. A child was considered to have been exposed

to DV at each time point i f either partner r
emotional cruel towards the(Rlach et al., 2011)n thisanalysis, the measures at 8, 21, 33,

and 47 months were combined to give a binary variable identifying any DV expost8e at O

years (described as early exposufeh e bi nary variable was coded
or partner r es p theVdatems,fandef thére were miasing obgerfvations

but none were answer ed 0Y e&sevousstudiesipvestigating al s o
early childhood DV exposur@owen, 2015have not included measures of DV at 47

months, therefore prevalence estimates are expected to be somewhat higher

2.4.20utcome

The primary outcomes were internalising symptom scores at six and thirteen years. Mothers
completed The Strengths and Difficulties Questionn&@(; about their children), a widely
used instrument for assessing psychological morbidithildrenGoodman (2001); (R.
Goodman, 1997)The SDQ measures four domains of psychological health, on separate
scales with five items each: emotional problems, peer problems, hyperactidityo@duct
problems (Goodman, 1997, 2001). The internalising subscale was used in this study which
combines the emotional symptoms subscale and the peer problems subscale and includes
items relating to anxiety, depression, somatic complaints, and sothidrawal symptoms.

The SDQ asks 10 questions about internalising symptoms usi2g &ert scale with zero
meaning fANever o, one meaning ASometi meso, an
internalising symptoms score at one age point (the suneactbres for these ten items) was
thus twentyThis variable was treated as quantitative in the analysis, but tsararal
(conditional) distribution was accommodated using negative binomial regre$sson. |

possible to interpret the scores within catégs with scores of-8 reflecting roughly

Anor mal 0 | evels of i nt e8r nsaulgigseisntg nsgy niipbtoornise,r | a
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andnineor over i mplying fAabnor m@ecker, Raothenbargeral i si n

& Sohn, 2015)

2.4.3Potentialmoderatorsand/or mediators

These factors were identified from a review of the wider resilience and ACEs literature (see
Chapter 3) due to a paucity of research exploring protective factors for internalising
symptoms among children and aekdents exposed to DV. See Tabfer a summary of all

included variables and when they were measured in this study.

Table 6. Exposures, outcomes, explanatory factors and covariates included in analyses and
when they were measured (child years).

Years Pregnancy 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Exposure DomesticViolence
Outcome sbQ sDQ

Explanatory factor
Individual Level
Organised activities *
Attitude to school
LoC

Emotion awareness
Friendships
Self-esteem
Physical activity
Activities with friends
School problems *
Bullying

Externalising behaviours

Intelligence

Temperament *
Family Level

Domestic violence *

Sibling interaction *

Mother social support *

Sibling bullying ) ¢
Parenting practices
Maternal depression
Maternal anxiety
Maternal parenting
Paternal parenting

#2254t
**

* %
b o

>t
>t
¢

Parent-child relationships * *
Covariates
Direct child abuse — el

DV in pregnancy *
Parental aggression *
Maternal age *
Maternal education *
Ethnicity *

Alcohol and drug abuse r

Occupational social class

Financial difficulties * * D ¢

Marital status * * *

Chronic illness (household) *
Mother's health *

Stressful life events * *

Maternal historical MH prob *
Paternal historical MH prob
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2.43.1Individual level factors

Protective factors were measuding the timebetween the exposure and the outcome,
thereforen relation to the outcome @iternalising symptoms at six years they were
measured at-8 yearsandin relation tointernalising symptoms at thirteen years protective
factors where measured when the children were aggdto 11 years. Additionally,
protective factors at-8 yearsvere included wheastimating theeffect of early DV exposure
on internalising symptoms age 13 yearddeally the protective factors woutdve been
measured before the exposurewever this was not always possible giveneakgosure

measure asssed DV from birth.

Child participation in organised activities

For this study chil dr en 6 svagmaasured wherptleey weceen i n o0
11 years old using motheeported child activity variables. Mothers were asked whektsar

child attended any special sport or group activities. Each of the ten items was scored on a

Likerts cal e from 1 Anfermact yatevalrlyo daYhed® &Hct i vi
summed to give a total Aforgani sed activities
Childrenés attitude towards school
Childrenbds attitude towards schagbthearsvddds r epor
Three items asked whether children are happy at school, like school, and feel safe when

playing in the playground. Responses to these questions were scoregoimibldkert scale

from 1 AStrongly agreedo to 4 nAStgveagly disag
composite fiattitude towards school o0 variabl e
Locus of control

Childrendés | ocus of control (LOC) was measur
eighty ears ol d using an adaptation of the Chilc

scak (CNSIE Norwicki and Strickland, 1973) consisting 12 items(Nowicki, Gregory,
lles-Caven, Ellis, & Golding, 2018)The CNSIE has been used in hundreds of studies that

have provided data supportive of their construct validityestigatorgead the LOC

guestions out loud to the child (to control for reading ability) and children responded with a

yes/no answer. Childn were considered to have either an internalised or externalised LOC

overall. The summary score was used in these analyses.
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Emotional awareness

Chil drendés emotional awareness was measured
eightyears using th faces subset of the Diagnostic Analysis of Nonverbal Accuracy

(DANVA; Nowicki & Carton, 1993)Thi s computeri sed task measur
identify emotions from facial cues. Participants were presented with images of children

showing facial expressions of happiness, sadness, anger, or fear. Higher scores represent

more errorsor misattributions, suggesting poorer emotional awareikeghari, Skuse,

Wakefield, & Micali, 2013)

Friendships
Childrends friendships were mealdrenwaaight ur i ng

years. Trained psychologists interviewed the children using the Cambridge Hormones and
Moods project Friendship questionnai@oodyer, Wright, & Altham, 1989 Childrenwere
asked questions about their satisfaction with friendships, how often they see their friends
outside school, and whether they can talk to their friends about problems and they are
understanding. The seven items were then summed to give a compositergscone from
0-15.

Child selfesteem

Chi | dr esteém was mdasured during the ALSPAC clinic assessnaghftears
using a shortened form of Har(StewargRobeBtg&f Per c
Kim, 2010) This version consisted of the global sglirth and scholastic competence
subscales of the original measure, comprising 12 itengpdReses to these items were

summed to give a total sedsteem score, with lower scores indicating poorerestéfem.

Child physical activity

Chil drends physical activity was measured wh
ALSPAC clinic visit. Mean minutes of vigorous, moderate, and gentle exercise were

measured over 2 weeks prior to their visit. Children were asked to wear an Actigraph

AM7164 2.2 accelerometer (Actigraph LLC, Fort Walton Beach, FL, USA) around their

waist, at the right hip, foseverdays. A valid day was defined as providing data for at least

10 hours per day (excluding sequences of 10

Child activities with friends

Childrends friendships wer e meadisicassesdmenthen t h

Children were asked by qualified psychologists whether or not (yes/no) they participate in a
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range of 27 activities with friends including going to school, clubs, sports centres, town, and
cafes. These items were then summed to gietahgcore between 0 and 54 with higher

schools reflecting more activities participated in with friends.

Child problems at school

Chil drends problems at school weinegearsolddport ed
Mothers were asked whether thelild has been identified as having a particular problem at
school. This could include physical disabilities, learning difficulties, emotional and

behavioural problems.

Bullying
Bullying was measured with a structured fagdace interview with the chilgarticipants at

the 8.5year clinic visit, using the Bullying and Friendship Interview SchefiMelke,

Woods, Bloomfield, & Karstadt, 2000 hildren were asked five questions assessing
whether they had been a victim or perpetratayvat or relational bullying. Overt bullying
includes having belongings stalebeing threatened or blackmailed; being hit or beaten up;
having been called nhames; or nasty tricks played on you. Relational sattomiincludes

other children not wanting to play; trying to get someone to do something they do not want to
do; withdraving friendship; telling tales; spreading lies/rumours; deliberately spoiling games;
and doing other things to upset peaferwood, Waylen, Herrick, Williams, & Wolke,

2005) At no time during the interview was the word bullying mentioned, so as not to prompt
the child, only behaviours were used. All interviewers were fully trained in the measure, and
regular checks were made to ensure reliability and avoid anyGfiddrenwere coded as

peer victims or bullies if they reported victimization or perpetration of these items at least
four times in the lasdix months (Wolke et al., 2013).

Intelligence
Chil dr en 6 s -werbal/gedormareca abilityywasimeasured when thesegight

years old, as part of the clinic visit, using the Wechsler Intelligence Scale for Children
(WISCHII; Wechsler (1991). The quesnnaire contents and details on how it was

administered can be found henétps://www.closer.ac.ukrossstudydataguides/cognitive

measuregjuide/alspacognition/alspa@ge8-5-wechslefintelligencescalefor/. For this

study, the total score was used, which was the sum of the verbal amdrbahscores.
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Temperament
Temperament was measuredgsinBuss and Pl omindés Emotional it

(EAS) Temperament Survey for ChildréBuss & Plomin, 2014)eported by mothers when

their child was three years old. This survey includes 20 statements about behaviours and
mothers rated the extent to which each statement describes their child on a scale ranging from
one (not at all like)d five (exactly like). Scores on these items were combined to form four
subscales (each comprising five items): emotionality (tendency to show distgegsies

easily, reacts intensely when upset), activity leged.(is always on the go or is very

energetic), shyness.g.,tends to be shy, takes a long time to warm up to strangers), and
sociability €.g.,likes to be with people, prefers playing with others to playing alone). The

factor structure of the EAS has bemonstrated to correspond well to these four traits and
remain stable over tim@ould, Joinson, Sterne, & Araya, 2013)

2.4.3.2Family level factors

Sibling interaction

Mot hers reported on their «c¢hi lsidyeasold.sThegi bl i ng
were akedeightquestions determining how often the children play, read, sing, make things,
go out, talk, eat, and argue with their siblings. These items were summed to give a composite

sibling interaction score.

Mother Social network/support

Mo t h e r snétwoskavasirepdrted by mothers when children ware yearsold. The

social network scale in this study comprid€stems which ascertain the extent of the

mot her 6s soci al net works and suppaurmberofMot her
people in their lives such as the number of people in their lives they can go to in order to

discuss personal problems, get advice on important decisions or borrow money from, as well

as the number of times in the last month they have got tageitttefriends and/or relatives.

They then responded to six questions with statements relating to emotional, financial and
instrumental support such as: O6My partner pr
worried that my par tlwasmfinancigl difficulty,élanoweny me 6 and
family woul d hel pssalettedtorte ®fyfouracesponses oExacti fedl, bfeen

feel, sometimes feel and never feel. These items were then all summed to a score ranging

from 12 to 47, with a highescore indicating more positive social networks.
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Sibling bullying

Children reported on whether they were bullied by silslimgen they were 12 years old

using a standard sibling bullying questionndifacker,Finkelhor, Turner, & Shattuck, 2013)

adapted from the widely used Olweus Bullying Questionr{@tereus, 2007a)Children

were first asked whether theyda sibling. Then questions asked how often children were

bullied by their siblings at home during the past six marRkesponses were scored on-a 4

point Likert scale from 1 fASeveral times a W

giveatotafisi bl i ng bullyingo score.

Maternal and paternal postnatal depression

Mot her 6s postnat al depression symptoms wer e
Depression Scale (EPDSox et al., 198/when their child was eight months olthe 10

item EPDSCox, Holden, & Sagovsky, 198@ssesses depressive symptoms during the prior

week and respondents rated the frequency of each symptom on ayjecstale with four

response options (codeeB), the exact wording of which varies depending on the item.

Positive questions were reverse coded and all items were summed to give a score ranging
between 0 and 30, where higher scores indicate more depressive syifiadmisPearson,

2020) Mothers and fathers were considered to be depressed if they scored 13 @?lartdre

Jones, Pariante, & Pawlby, 201@) 10 or mordEdmondson, Psychogiou, Vlachos, Netsi, &
Ramchandni, 2010)espectively Dichotomous variables were created with depressed versus

nontdepressed.

Maternal and paternal depression

Mothers were asked if they had experienced depression (yes/no) during the past year when
their children were five years old. They were also asked if they had experienced depression in
the past two years when their children were 10 years old. The varidivie years was used

during analyses assessing internalising symptorsig gears and the measure at 10 years

was used in analyses using internalising symptoms at 13 years.

Mothers were asked if their partner had experienced depression (yes/no) leipagttyear

when their children were three years old. They were also asked if their partner had
experienced depression in the past two years when their children were six yeagawid.

the variable at three years was used during analyses assessinglisihg symptoms at six

years and the measure at six years was used in analyses using internalising symptoms at 13

years.
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Maternal and paternal anxiety

Mothers were asked if they had experienced anxiety (yes/no) during the past year when their
children werdive years old. They were also asked if they had experienced anxiety in the past
two years when their children were 10 years old. The varialileatears was used during
analyses assessing internalising symptonssxatears and the measure at 10 years was used

in analyses using internalising symptoms at 13 years.

Partner anxiety was measured by asking mothers if their partner had experienced anxiety

(yes/no) during the past year when their children were six years old.

Maternal and paternal parenting

Mothers seHreported the frequency at which they, and their partners, completed activities
with their children when they were three years old. Tenstetaveloped for ALSPAC, were
used assessing activities including bathing, feeding, playing, and cuddling their child. These

were summed to give total mother, and partner, parenting scores.

Parentchild relationships

Mothers were asked eightiestions about their relationship with their child and the same

eight questions for their partner and chil do
These questions were developed for ALSPAC and assess aspects of the relationships
includingfeei ngs t owards the child and chil dbés beh.
were either yes, no, or sometimes. These responses were reedded Degative items were

reverse scored.

Children were asked about their relationships with their parents whewénrenineyears.

Eight items were included in this study whic
parents, time spent with them and closeness. Responses were recorded on a Likert scale from
Anot trued to Avery trith¢ehé mothéreporsed iteindtegusa wer e

total parentchild relationship composite variable.

2.4.4Confounders

Possible confounders were also identifienn the DV and child and adolescenternalising
symptomditerature and evidence for these is dssrd in Chapter s mentioned
previously,is important to note that these potential confounfartater measurements
thereof)may also be mediatorg the effect of DV on internalising symptoms, the extent of
which cannot be assessed from the (&yer J. VanderWeele & Shpitser, 2013)
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Direct child abuse

Direct child abus¢DCA) was measured using four questions to both mothers and partners
asking whether they or their partner has been physically or emotionally cruel to thegrchild
sincethe study childvas born or since the previous wave of questionnaires. Direct child
abuse questions were asked when the child was 8, 21, 33, 47 monthsiargedrs of age.

A child was considered to have been a victim of child abusechtteae point if either the
mother or her partneesponded positively to being either physical or emotigrzatel

towards the children The measures at 8, 21, 33, and 47 months were combined to give a
binary variable identifying anlpCA from 0-3 years, or early exposure, and the questions at
nineyears were combined to give a binary, more reD&n variable, covering the period of

middle childhood from ® years.

Domestic violence during pregnancy

DV during pregnancy was measured using two questions to both mothers and partners asking
whether their partner had been physically or emotionally couttledm since conception or
the previous questionnaire. DV during pregnancy was measured at 18 weeks gestation and at

roughly eight weeks after the child was born.

Parental aggression

Theparentah ggr essi on score was der iuvpartherfietamgry t hr e e
with you?6éd, 6Do you have arguments with your

par t mtey/VMAv.br(sbl.ac.uk/alspac/researchers/resouaesilable/data

details/questionnairgs/This measure has been used in previous st@éiekering et al.,

2014; Washbrook, Gregg, & Propper, 2QIMpthers selected one of the following
responses: almost always; often; sometimes; barely, and never (sehrethése responses
were then summed to give a compopieatal aggression score variable. Scores were split

at the median to create a dichwoious variable (high and low aggression).

Maternal age
Maternal age was recorded at around eight weeks after the child was born. Maternal age at

birth was grouped into six categories: under 202282529, 3034, 3539, and 40 plus.

Maternal education

Maternal education levels were reported by mothergaedrting their highest qualification
during pregnancy. There were five categories: CSE, Vocational, O Level, A Level, and

Degree.
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Ethnicity

Mot hers reported their oWws,etheici pprdmeirog,

Mothersbethnicity options for her and her partner were White, Black Caribbean, Black
African, Black Otherindian, Pakistani, Chinese, and Other. However, due to small number
of nonWhite participants these variables wdrehotomised into White and néi'hite

groups. Childds et hni c-whitgbymathers.r eported as

Parental alcohol and substance abuse

Mothers and fathers seléported whether they had ever had an alcohol or drug addiction
during pregnancyral fathers reported if they had taken hard drugs since the child was born

when their baby was roughly eight weeks old.

Maternal and paternal occupational soclaks

Maternal and paternal occupational social class was reported during pregnancy. Responses
were grouped into six classes as categorised by the QIRO9) |

(professional/managerial), (inanagerial and technical)l (manual), 11l (hormanual), VI
(semi-skilled manual)and V (unskilled manual laboufjhese classes were then grouped

into three categories: | and II; Il (manual and fmanual); VI and VNote that those in the
Armed Forcesa separate category making up 0.3% of the ALSPAC c@kbandaker,

Zammit, Lewis, & Jones, 2014 ere excluded due to small numbers.

Financial difficulties

The financial difficulties measure was constructed of a series of five quesfiothersself
reported how difficult it currently is to afford food, clothes, heating, rent/mortgagetiaad o
things considered essential for the child, on a scale from zero to three, with higher scores
indicating more difficulty. These measures were taken twice when the child was eight weeks
and two years old. Fathers also gelborted financial difficultie using a binary (yes/no)

measure when children were eight months old.

Mo t h e aritalstatus

Mothers seHlreported their marital status when their child was two, three, and seven years
old. The five categories (never married, divorced, separated, widl@and married) were

combined into three groups: never married; divorced/separated/widowed; and married.
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Householdcchronic illness

Mothers reported whether someone in the household had a chronic illness (yes/no) when the
child was roughly eighteen months oldis could be the mother, study chitd,another
person living in the same household as the study child.

Stressful Life events

Mot hers reported on childrenbés stressful |
old. They were asketlb questions about potential life events such as parental separation,
moves, new beginnings, accidents and abuse. These itemsumemed with higher scores

indicating more stressful life events for the child.

Previous parental mental illness

Mothers and fathers were askédfore the study child was boto, selfreport whether they
had ever had depression or anxiditiiese four variables were binary (yes/Ad)ey were
asked this again when children were seven years old.

2.5 Statistical Analyses
2.5.1The threat to validity posed by missed data within cohort studies

Missing data are pervasive in cliniegdidemiological research. In many settings, participants
whose value for a particular variable is missing are likely to differ from those whose value for
that variable is observeth particular, they can differ in their distribution of the outcome

and/a exposure of interest, as well as other important characteristics, including the partially
observed variable itself. There are many approaches to deal with missing data, ranging from
simple methods, which tend to be inefficient and risk the greatestdiasre complex and
principled methods which are more efficient dnghen applied sensibliy lead to less bias

due to missing data in the final results.

2.5.2Types of missing data and analytical methods for dealing with it

Missing data can be describand classified in many ways. One distinction that is often made
is between missing completely at random (MCAR), missing at random (MAR) and missing
not at random (MNAR) see Rubir{(1976) Donders et al(2006; Pederson et aj2017)for
explanations. Broadly speaking, MCAR, MAR and MNAR represent situations of increasing
severity in terms of the incompleteness of the data. For MCAR, the probability of an item
being missing is independent of its value, and of the value of any other item in the dataset. At
the other extreme, when an item is MNAR, the probability of it being missingxtricably

linked to the value itself, such as when the fact of being the victivatself makes you
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less likely to report this. In between, there is MAR, where although the probability of an item
being missing is associated with value, that association can be broken by conditioning on

some informatione.g.,gender, or the answer to another item, contained in the data.

Although MCAR missing data might realistically occur in some limited situations, the

majority of missing datan clinical epidemiological research is likely to be MNAR. That said,

analysis methods that are valid under the assumption of MAR dominate the literature on how

best to analyse incomplete data. This is becad&® anal ysi s i s usually
be doned using the data avail abl e. Il n an MAR
is feasible that plausibly affects both the value of the missing variable and the fact of its
observation, the hope is that any remaining bias (due to MNAR misssjgsesmall, and

small er than it would have been had no atten

this way.

Another aspect of missing data to consider is the missing data pattern. Common terms used to
describe missing data patterns, particylarithin epidemiological studies, are univariate or
multivariate, and monotone or nemonotone. A univariate missing data pattern is one where
only onevariable has missing values compared to multivariate in which many variables may
have missing values. Aonotonemissingdata patten is one in whiclthe variables can be
ordered such that iif the value for one vari a
variables (according to the order) are also missing for that indivilhed may occur when,

for example, participasdrop out of a studgnd never returor stop completing a survey
Non-monotone missing data patterns are all those that cannot be datemtégbarticipantsn

this monotone fashion, and thus missing values occur haphazaadighiout the dataset.

This is what occurs in the ALSPAC dataset

2.53 Approaches to deal with missing data challenges

There are a number of different methods that may be adopted to deal with missing data in
clinical epidemiological research. The mappropriate method depends not only on whether
the missing data is MCAR, MAR or MNAR, but also on the pattern with which the
missingness occurs across the variables, and also on the nature of the researchejgestion (
causal vs predictive) and the r@¢éeg.,outcome/exposure/covariate) played by the

incomplete variables in the analysis. Here is a brief overview of some of the methods that

may be used within cohort studies with missing daiah as ALSPAC.
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2.54 Multiple imputation

Multiple imputation MI), proposed by Rubi2004) imputesmissing data as a random draw
from a conditional distribution estimated from a conglease imputation regression model
(thecomplete casesre those with all relevant variables observed), but more than one
(typically 5 or 10) random draw is taken for each missing value. The metiédusing

chained equationézan Buuren, Boshuizen, & Knook, 1998)so ermed full conditional
specification by some authgiavolves specifying a univariate imputation model for each of
the incomplete variable8Vhen each incomplete variable takes its turn to be imptited

met hod Opr et e n dablés ate fulyabsenved by usirtg therrcurrendyrinnputed
values where necessary. By taking multiple stochastic draws for each missing value, Ml
accounts for the additional uncertainty due to the fact that the missing data were imputed in
its final estimags of uncertainty, anidwhen implemented using chained equatibican be
implemented even when the pattern of missing data ismmrotoneThis method is
recommended as the only practical approach formonotone missing data, particularly

when missingess occurs in the covariates in the analysis, and has a strong evidence base for
its effectivenesgPeugh & Enders, 2004)

2.5.5 Inverse Probability Weighting

Weightingrefers b a broad classf approaches for dealing with noepresentative samples
in whichaweight is giverto each observation in a dataset to increase or decrease its
importancan the analysisso thatthe resulting analysis representative cfomepopulation.
In particular, hverse probability weighting (IPW) is a comniypnsedmethod to correct for
biasintroduced by using completase analysis.€.,the analysis based only on those who
have all relevant variables observed) when data are not MCAR. In its simplest form,
complete cases are weighted by the inverse of their (estimated) conditional priob#bili
being a complete case, given futihserved variables. In an extension to longitudinal data
with drop-out, participants with data up to and including waaee given a wavepecific
weight for wave equal to the (estimated) conditional probability that they remained in the

study up to and including watggiven the data available from waves 1-th

In IPW, rather than specifying an imputation model, as is the case with MI, a missingness
model isspecified(S. R. Seaman & White, 2013Jjhis model should include variables

thought to be associated with both the probability that an observation will be missing and the
value of the incomplete variable itself; in other words, variables on which wi&lshou

condition in order for the MAR assumption to be satisfied.
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2.5.6 Missing data in longitudinal studies: combining MI and IPW
Longitudinal cohort studies such as ALSPAC contain multiple waves of data and even if we

disregard individual itermissingness within waves, the missing data pattern is not
necessarily monotone; some individuals who miss one or more waves return to the study in
later waves. In addition, nemonotone missingness arises from individual item missingness
within waves. As oted above, IPW cannot be used to deal with suchhmamotone

missingness, but MI (with chained equations) can. For this reason, it can be beneficial to
combine IPW and MI when datasets have entire waves missing for some individuals as well
as individual iems within those waves missing in a maonotone patter(Shaun R. Seaman

& Vansteelandt, 2018YThe combination uses IPW to avoid cveliance on the

distributional assumptions of the imputation model, and Ml to deal with thenomiotone
missingness within waves, thus utilising the strengths of both methods and overdwaiing t
weaknesses. Seaman et(2012)described how the two methods could be combined

(MI/IPW) such that only isolated missing values are imputed using Ml i.e.ngisarvey

items, and weights are used to account for remaining larger blocks of missing data i.e. whole
surveys missing. These authors also showed t
rules is approximately unbiased for MI/IPW, both for linear @sgion with an imputed

outcome and in more general settif@baun R Seaman et al., 201Pherefore MI/IPW may

be considered a superior method comparedhereM| and IPW alonewithin cohort studies

with large amounts of data missing.

2.5.7 Data management
ALSPAC is well known to suffer from high attrition leve#dcontains large amounts of

missing datafor this reasois often cited in missing data methods papers tughes,

Heron, Sterne, & Tilling, 201adley-Dowd, Hughes, Tilling, & Heron, 201Spratt et al.,
2010). Family attrition rates were highest during infancy and by adolescenctritien

rate was almost 50ercent Response rates suggest selective participation, as not all surveys
were completed by part i.towpvarnaves 00 paditipantse 6 wi t h
had responded to all surveys up to late adolesq@wl et al., 2013)Psychosocial factors
such as education levels, household numbers, and health are likely to influence the
probability that people respond to the numerous questionnaires administered by the Bristol
University team. Child participants lostflow-up have been shown more likely be male

and eligible for free school megBoyd et al. 2013) and mothers more likely to be of lower
SES (measured by maternal education; Howe, Tilling, Galobardes, & Lawlo)), &Hdng

to an oveirepresentation of higher SES families in later wavégse findings indicate that,
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as would reasonably be expected, the data are not MBA&Ryses that ignore this issue are
thus likely to bantroducing biasThus, to attempt to minimise the biagmy results and
obtain valid inferences, actions nilie taken to account for the missingness in a principled
manner. | will now describe how | conducted Mkeand IPWto overcome the challenges of
missing data within the ALSPAC dataset.

Within the ALSPAC dataset, multiple questionnaires are sent wetich of the wave$o be
completed by the mother, father/partner, and the child in later waves. In total, there are five
groups of data: the mothdather and-child-completed questionnaires, chibdsed

guestionnaires (generally completed by the motlaen) clinic visits. This complicates the
situation, particularly for my proposal to
wave (typically comprising several of the five groups) should be considered the level at

which IPW is done, with m@&@ng questionnaires/clinic visits within waves imputed using Ml

as well as the missing items within those questionnaires/wsitsthe IPW should be done

at the questionnaire/visit, as well as the wave level, with Ml reserved only for missing items.
Given that the pattern of missing questionnaires and visits within waves is itself non
monotone, it was deemed more practicalddtee former. Therefore, the first step in the data
management process was to create a missingness indicator for each wave for each family.
Families were considered to be present in that wave if any one of the questionnaires within
that timepoint was (ateast partially) completed. This wasmpletedor the11 waves from
pregnancy to when the child was 13 years old. Details of the questionnaires within each wave

can be found in Appendi.

| then removed any variables that were not going to be usedhhthiplanned analyses such

as the administrative variables and those that were requested as they had been considered
potentially important before the research questions were refined. Individual questionnaire
items were also summed to total scores forfdlstors such as sibling relationships or

activities with friends, and then the individual questionnaire items were deleted. For a list of
excluded variables see AppendxThe DV exposure variable was not included in the final
imputation model as althoudghe imputation reduced the proportion of the population that
had been exposed to DV frasd% of the normissing cases tmughly 38%, this is still

much higher than other population estimgiadford, 2011)Thereforeas previously

describedl deci ded that a better option ,sooul d be
that the variable was complete prior to the imputatonithe proportion of children exposed

to DV was 22%. This is becaus@appeared thatarticipants did not complete any of the
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stressful events questionnaire items if they considineanot applicable, rather than

an s we rto thieM allo

As | was concerned about imputit@p much data, particularly if families had dropped out of

the study, | created a rule thitore than two consecutive waves of data collection were

missedthen the family were treated as if they had dropped out of the, sindyhey

contributed to the subsequent waves only via the estimation of th@dregeights. When a

single wave was missed in a Rotonotone pattern, all the data for this wave were multiply

imputed so that observed data from later waves could be usddin Thus, t-he bi nart
waveo variables, reporting wheeherrebtotdeddeno
if the previous two waves were missing and 0
preMouswaves. Following thatogistic regresesn models were conducted, including

variables that may have influenced the likelihood of families completing surveys, to

determine the probability of a child being present within each wave. The probability for a

given wave was multiplied by the previouaw e 6 s probability, and t he
the inverse probability weights.

In the MI procedure, | imputed 10 datasets using 100-buiterations and the results (after

using I PW in each imputed datasetejenaver e comb
material differences when the original and imputed datasets were comparadately,

using the available records for each variable in the original Aditanalyses were conducted

using STATA version 1@nd the code for th@ultiple imputation pocedurds presented in

Appendix E It should be highlighted that whenever a variable referred to sibling/partner
characteristics and there was no siblings/partner, a not applicable category was created and if
values were missing these were not imputedthdrs were asked to report whether they had

a partner, and whether the child had siblings at multiple time points.

2.5.8 Descriptive Statistics
Frequencies and percentages were calculated for theakeyoricakthild participant

demographic characteristics such as sex and ethnicity, maternal charactedistitisg

social class and education level, and the outcomes (internalising sysmteir and thirteen
years) among those who had and had not been exposed to DV during early childBood (0
years). These were calculated using only complete cases and the imputed dataset for
comparisonand to assess the validity of the imputatibne inputed data figures are those
from the first of the ten imputed datas@iee outcome variables have also been described

graphically in histograms, separately by exposure group.
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2.5.9 Statistical modelling
All analyses were conducted using the imputed daten thehigh levelsof missing data

within the original dataset.

2.5.9.1 Preliminary hypothesis tests
Initially Wilcoxon-rank sum tests were conducted, chosen because the outcome data were

nortnormaly distributed to test the hypothesis that the distribution of internalising
symptoms at both six and thirteen years is the same across DV exposure groups, namely early

exposure versus no early exposure (prior to controlling for confounders).

2.5.92 Multivariate regession modelling
Multivariable negative binomial regression models (NBRM) were fitted to each of the

imputed datasets separately, with IPWs (and hence sandwich estimators of standard errors),
since this distribution provided a good fit to the conditionatome distribution. Each
model, for the internalising symptoms outcomes at six years and 13 years, respectively,

included earlyDV exposure (€B years) as a predict(gee Appendi¥ for STATA code)

A Achange in Mean Squar e ddtdselectovhich(ofNh® E) 0O

identified potential confounders to include in the final models (Greenland, Daniel, & Pearce,

apprao

2016). This approach attempts to find a balance between on the one hand reducing
unnecessary imprecision in the estimates due to imgudio many confounders, and on the
other reducing bias due to omitting important confounders. Table 7 shows which variables
were included in the two analysis groups as a reBa#t.impact of each confounder was
explored by adding them to the NBRMs onedoyg and assessing the difference made to the
estimate of the total effect. The code used for the sequential addition of confounders is found
in AppendixG.

Table 7. Confoundemeasurement details and thegtected to be included the negative

binomial regression models measuring internalising symptoms at six years and thirteen years.

Confounder Age of Reporter Variable Was the Was the
child when type confounder | confounder
measured selectedfor | selectedfor

the model the model
estimating estimating
the effect of | the effect of
DVonlSat |DVonlSat
6 years? 13 year®
(Y/N) (Y/N)
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Early childhood | 0-3 years | Mother and | Binary Y
direct child father/partner
abuse
DV in 18 weeks | Mother and | Binary Y
pregnancy gestation | father/partner
and 8
weeks
postpartum
Relationship Pregnancy | Mother Continuous| N
conflict
Maternal age 8 weeks Mother Ordinal Y
Maternal 8 weeks Mother Categorical Y
education
Mot her 0 9§8weeks Mother Categorical Y
ethnicity
Part ner (8weeks Mother Categorical N
ethnicity
Parental alcohol 8 weeks Mother and | Binary N
and drug abuse father/partner
Occupational 8 weeks Mother Categorical Y
social class
(mother)
Occupational 8 weeks Mother Categorical Y
social class
(fathen
Financial 8 weeks Mother Continuous| Y
difficulties and 2 years
(mother)
Serious 8 months | Father/partnel Binary Y
financial
difficulties
(partner)
Family income | 2 years Mother Ordinal Y
(per week)
Marital status | 2, and 3 Mother Categorical Y
years
Crowding 2 years Mother Ordinal Y
Chronic illness | 18 months | Mother Binary Y
(household)
Mother's health | 2 years Mother Ordinal Y
Stressful life Pregnancy | Mother Continuous| Y
events
Paternal history | Pregnancy | Father/partnel Binary Y
of depression
Mot her 0 §3years Mother Binary Y
anxiety
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Mot her 6 §3years Mother Binary Y Y
depression

Part ner (3years Mother Binary Y Y
anxiety

Part ner (3years Mother Binary Y Y
depression

Mot her 6 948months | Mother Continuous| Y Y
neurotic
symptoms
(CCE))

Par t ner (8months | Father/partnel Continuous| Y N
neurotic
symptoms
(CCE))

Mot her-6 ¢{8months | Mother Continuous| Y Y
natal depression
symptoms
(EPDS)

Father/partne 6 | 8 months | Father/partner Continuous| Y N
postnatal
depression
symptoms
(EPDS)

Childb s c o| 3years Mother Continuous| Y N
problems

2.5.93 Postprocessing of regression parameters for ease of interpretation
Estimated parameters from tNBRM were used to generate more easitgrpretable effect

measures. There are three reasons for this. First, after making the necessary assumptions of
6no unmeasured confoundi ng 6ffoeledby paraneersaofi r e c t
regression models (in general) is of the féwmnat would happen if everyone versus no one

were exposead With an exposure such as DV, the hypothetical world in which all children

witness DV between the adults in their househofdri$etched and thus makes the resulting
estimated effects difficult to interpret. Furthermore, parametersfiBRMs are already

difficult to interpret, since they operate on a log scale. The exponent of the estimated

coefficient of the exposure in such a model, under the assumption of no unmeasured
confounding, is interpreted as the factor by which the mean internalising symptoms score

would be inflated if every child were exposed versus no child. Such a multiplicative
interpretation is especially unwieldy when effect m@dionis considered,sais important in

this study The interpretation famoderatorb y mot her 6s education, for
Athe factor by which the mean internalising

were exposed versus no child, is estimated to be C times higher among children whose
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mothers had higher educationtela ve t o t hose whose mot hersd h
where C is the exponent of the estimatedfficient of theproduct term (between DV and

mot her 6 s e d dBRMtFinally, yhem inconte$ta dssessing mgdig an

additive decomposition of direct and indirec
Y i s mediated through MO), but this is again
the parameters of multiplicative models. Thus, as welirastty interpreting the output of

the regression modefsentionedabove, posprocessing steps were performeadrder to

expres the effects of, for example, how much smaller the mean internalising score would

have been in this group had none of thedrkih been exposed to DV. Due to its monotone

nature, bootstrappingasused to estimate the standard error of such an estimated effect.

3 Results

3.1Missing Data

Missing data led to substantial attrition in the complete case sample and ApBedixdes

a full summary of the proportion of missing
DVOo vari abl e ,haidterral®ifg symptenssi(SDQ) score at six years was

38% missing and at thirteen it was 51% missing. Of the 10,182 included in this study, 27%

were missinghe exposure and outcome variables

| used MI and IPW to account for missing values for exposnogleratoy mediator,

confounder and outcome variables, resulting in a restored sample size of 10,182 for all
explanatory factor analyses. There were 44 cormplases that did not need imputing and

10,138 incomplete cases with imputed détbthese6,065 (59.82%) had at least one entire

wave of data missing. The analysis made use of 117 fields of data across 11 waves, and out of
the total possible 1,191,294 (I&*117) items of data, 512,978 (43.06%) were missing. A

further 15,680 items (on 681 children) were artificially deleted due to being observed after at
leasttwo entirely missed waves. Of the total 512,978 missing items, 284,172 (55.40%) were
imputed, whereas the remaining 228,806 (44.60%) were left as missing, to be dealt with by
IPW.

3.2Sample Characteristics
It is important to compare the key variables witthia complete case data (incomplete
dataset) with the MI dataset to check that the Ml appears valid. Comparisons of the

incomplete dataset and the first iteration of the imputed data are presented i&. Table
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Table8. Mean and standard deviation of intersialg symptoms at six and thirteen years in

the incomplete data compared to within the first iteration of the Ml (complete) dataset

Outcome Variables

13 years

Variable Mean (SD) in incomplet¢ Mean (SD) in complete (Ml
data data

Internalising symptoms at § 2.57 (2.56) 2.57 (2.51)

years

Internalising symptoms at 2.65 (2.62) 2.68 (2.64)

Table9 describes the sociodemographic characteristics of participants included in the

mediation ananoderatioranalyses, by DV status, ardhtastatus (non imputed versus the

first imputed dataset)lhe table suggesthat children in nofwhite families with lower

i ncome,

hi gher

| evel

s of cr

lower educational status are radikely to be exposed to DV.

owdi ng,

| ower

Overall, 2,250 (22.1%) children were exposed to early DV reported by either mother or

fatha/partner Internalising symptoms scores at six and 13 yeai3\bgtatus are presented

in FiguresB8a and3b. They illustrate that the distribution of internalising symptoms was

negatively skewed and internalising symptoms tended to be higher D¥thgposed group

at both time points.

Table 9: Participant sociodemographic characteristics within the origsaset (m = 0) and

the first iteration of the multiply imputed data (m =hl)DV exposure status

Original dataset (non

Imputed dataset (m=1)

imputed)
Variable DV exposure | No DV DV exposure | NoDV
at 0-3years | exposure at@ | at 0-3 years | exposure at
(n (%)) 3years (n (n (%)) 0-3 years (n
(%)) (%))
N 2,250 (22.10) 7,932 (79.90) 2,250 (22.10h| 7,932 (79.90
Sex
Male 4,123 (51.98) 1,157 (51.42) 4,123 (51.98) 1,157 (51.42
Female 3,809 (48.02) 1,093 (48.58) 3,809 (48.02) 1,093 (48.58
Maternal age at birth
<20 102 (4.53) 360 (4.54) 102 (4.53) 360 (4.54)
20i 24 422 (18.76) 1,489 (18.77 422 (18.76) 1,489 (18.77
25129 845 (37.56) 3,090 (38.96 845 (37.56) 3,090 (38.96
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301 34 624 (27.73) 2,217 (27.95 624 (27.73) 2,217 (27.95
>=35 257 (11.42) 776 (9.78)] 257 (11.42) 776 (9.78)
Missing 0 0 0 0
Marital status
Not married 280 (14.89) 532 (10.17) 356 (16.01) 792 (11.31)
Separated/divorced/widoweg 227 (12.07) 294 (5.62)] 279 (12.55) 460 (6.57)
Married 1,373 (73.03)| 4,404 (84.21) 1,588 (71.43) 5,752 (82.12
Missing 370 2,702 27 928
Family income per week
(mother report)
<£100 229 (12.91) 350 (7.29)] 305 (13.72) 578 (8.25)
£100£199 343 (19.33) 813 (16.92) 451 (20.29) 1,255 (17.92
£200£299 481 (27.11) 1,400 (29.14 593 (26.68) 2,074 (29.61
£300£399 331 (18.66) 1,059 (22.04 400 (17.99) 1,497 (21.37
>=£400 390 (21.98) 1,182 (24.60 474 (21.32) 1,600 (22.84
Missing 491 3,175 27 928
Maternal social class
[ &Il 686 (38.87) 2,123 (37.07 816 (36.27) 2,778 (35.02
1] 880 (49.86) 2,894 (50.53) 1,145 (50.89) 4,069 (51.30
V&V 199 (11.27) 710 (12.40) 289 (12.84) 1,085 (13.68
Missing 485 2,205 0 0
Child ethnicity
White 1,988 (88.36) 6,550 (82.58) 1,988 (88.36) 6,550 (82.58
Nonwhite 128 (5.69) 315 (3.97) 128 (5.69) 315 (3.97)
Unknown 134 (5.96)] 1,067 (13.45 134 (5.96)] 1,067 (13.45
Maternal highest
qualification
Low 1,336 (62.17) 4,624 (65.32) 1,415 (62.89) 5,166 (65.13
Medium 533 (24.80) 1,534 (21.67 549 (24.40) 1,741 (21.95
High 280 (13.03) 921 (13.01) 286 (12.71) 1,025 (12.92
Missing 101 853 0 0
Household crowding index
at 2 years
<=0.5 350 (18.81) 940 (18.34) 405 (18.22) 1,296 (18.50
>0.5-0.75 670 (36.00) 1,962 (38.28 794 (35.72) 2,576 (36.78
>0.75-1 679 (36.49) 1,834 (35.78 815 (36.66) 2,569 (36.68
>1 162 (8.70) 390 (7.61) 209 (9.40) 563 (8.04)
Missing 389 2806 27 928
Variable DV exposure NoDV | DV exposure No DV
at 0-3years| exposure atQ| at0O-3years| exposure at
(Median 3 years (Median 0-3 years
(IQR)) (Median (IQR)) (Median
(IQR)) (IQR))
SDQ Internalising 2 (1-4) 2 (1-3) 2 (1-5) 2 (04)
symptoms at6 years
Missing 661(29.38 | 3,453(43.53 189(8.40 | 2,123(26.77
SDQ Internalising 2 (1-5) 2 (03) 2 (1-5) 2 (04)
symptoms at 13 years
Missing 1,080(48.00 | 4,499(56.72 719(31.99 | 3,503(44.19
INo missing datainthByY v ari abl e as missing values were
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2Missing data remains in the imputed dataset due to the rule applied whereby families who
mi ssed two consecutive waves of data were th
the study to avoidnmputing whole waves of data

No DV DV

30

20
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0 5 10 15 20 0 5 10 15 20

SDQ internalising symptoms score at 6 years
Graphs by ANYDVO_3

Figure 8a. Histogram illustrating the percentage of-gi@arolds within the cohort with each

internalising symptom score DV exposure status using the first imputation of data
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SDQ internalising symptoms score at 13 years
Graphs by ANYDVO_3

Figure 8b. Histogram illustrating the percentage of-gi@arolds within the cohort with each
internalising symptom score IBV exposure status using the first imputation of data

3.3Preliminary Analyses

3.3.1WilcoxonRank Sum Tests

The results of Wilcoxomank sum tests are presented in Tdlfleln summary, internalising
symptom scores at both six and thirteen years for those exposed to DV in early childhood,

were significantly greater thahdse who were not exposed to DV within the same exposure
group.

Table 10.Wilcoxon-rank sum test results measuring the association between exposure to DV

at 03 years and internalising symptoms at six and 13 years

Exposure SDQ age | Median z-score P-value
group measured | internalising

symptom

score
0-3 years 6 years -8.801 <.001
Yes 2
No 2
0-3 years 13 years -6.571 <.001
Yes 2
No 2
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3.3.2Crude negative binomial regression models (NBRM) without all necessary confounders
The NBRM withno confoundershowed strong evidence for a difference in mean

internalising symptoms score between the two DV grotipslogarithmof the mearof the
internalising symptoms scores at six years was estimated to be 0.23 (SEp=<0.021)

higher than forliose who were not exposed to DV. When the outcome was changed to
internalising symptoms in early adolescence (13 years), the crude NBRM indicated that early
DV also has a significant effect on internalising symptoms at 13 years. The logairitinen
meaninternalising symptoms at thirteen years was estimated to be 0.17 (SE=0.081)

higher than among those who were not exposed to DV.

As described in Section®293 above, theesults in the previous paragrapbre convertetb

a moreeasilyinterpretablescale and the results are presentedhie top half offablel11.

Table 11 Top half of the table displays the mean internalising symptoms score and standard
errors (without any confounders) for those exposdoMaompared to the sanggoup of

children in an alternative scenario that assumes their expodDkéhad been avoided, along
with the difference between those means and significance value fiesh Bottom half of

the table displays the same results with the confounderslgdtithat were selected by the

changein-estimateeMSE method.

No confounders
DV SDQ Mean Mean predicted Difference
exposure | AGE internalising internalising symptom | (significance value
(physical | measured| symptoms score | score after settingDV | from z-test)
and/or (standard error) (0-3 years) to absent
emotional) for all
0-3 6 2.72 0.04) 2.50 0.05) 0.21 0.04) (p<.001)
0-3 13 2.91 0.06) 2.74(0.07) 0.17 0.05) (p<.001)
Including selectedconfounders

DV SDQ Mean Mean predicted Difference
exposure | AGE internalising internalising symptom | (significance value
(physical | measured| symptoms score | score after settingDV | from z-test)
and/or (standard error) (0-3 years) to absent
emotional) for all mean

internalising symptoms

score
0-3 6 2.69 0.04) 2.68 0.05) -0.03 (0.04) (p=0.42
0-3 13 2.86 0.05) 2.90 0.06) -0.03 (0.03) (p=0.33

108




3.4 Total effect of DV on internalising symptomssat and 13 years

3.4.1Internalising symptoms at agéx years

The NBRM including alkelectecconfoundergas determined by the chanmeestimated

MSE approach)did not provide evidence for a conditional association between exposure to
DV from 0-3 years and internalising symptoms at agevehen conditioning on the
confounders included in the model (estiatHog mean difference =0.03, SE = 0.04, p =

0.42). When confounders were added to the NBRM sequentially, it was evidehethat
inclusion of DCAreduced thestimatecdeffect of DV exposure on internalising symptoms the

most, f ol l owe dtictymptoms(Figuedy. 6s neur o
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Estimated difference in log mean IS score

Confounder added

® Estimate +——— 95% confidence interval

Figure 9. Estimates of the log mean difference in internalising symptoms scores at six years

by DV exposure status with confounders added sequentially, and 95% confidence intervals.

Converted to an additive mean scale (see Table 12), the estimated difference between the
internalising symptoms in the real compared to the hypothetical world witho (@t age ©
3) was 0.05 (SE = 0.04, p = 0.56).

3.4.2Internalising symptoms at 13 years

The NBRM including all necessary confounders, after determining the confounder set with
the lowest MSE, did not provide evidence for a conditional association between exposure to
DV from 0-3 years and internalising symptoms at aggd&imated mean log difference =
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0.03 (SE =0.03, p = 0.33). When confounders were added to the NBRM sequentially, it was
evidentthathemot her 6 s neuard i mo tslyenpeducattlmeestimated | o n
effect of DV exposure on internalising symptoms the most (FigGye
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® Estimate +——— 95% confidence interval

Figure 10. Estimates of the log mean difference in internalising symptoms scores at thirteen
yearsby DV exposure status with confounders added sequentially, and 95% confidence

intervals.

Results followingpostprocessingre presented in Tabld.1IThe estimated tference
between the internalising symptoms inferred in the ALSPAC cohatbmpared to the
ALSPAC cohort haddV been removeht age 63) was-0.04 (SE = 0.05, p = 0.28).

3.6 DV exposure during middle childhood as a mediatonoderatoiof early DV exposure

on internalising symptoms at six and thirteen years

| ran NBRMs with the simulation scheme to determine whether DV exposur® gears
mediates or magrateghe effect ofearly exposure to DV on internalising symptoms at
thirteen years and foumb evidence of aaffect. The estimate of the indirect effect was 0.01
(SE=0.02) and the estimate for effect ramtionwas-0.01 (SE = 0.05)

3.7. Correlation between DV and DCA
| crosstabulated CEDV with DCA to observe how frequently theyocour. Of those who

had been exposed to DMthin the first imputatior{n=2,250), 1,345 (60%) also experienced
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direct child abuse. Within the original dataset, 62% (658/1,06&)itmfren who were

exposed to DV were also victims of DCA.

4 Discussion

This studyhas found that 22% (2,250) of the ALSPAC sample of children had been exposed
to DV during their first three years of life. This is approximately in line with other studies
suggesting that, in the UK, approximately one in five, or 20% of children witness DV during
childhood (Radford,2011).

The NBRM analyses provided insufficient evidence @&DV at 0-3 years has an effect on

c hi | dr e nsihgsymptomseas meadured by imotherreported SDQ at six years or 13
years, with estimated effects close to zd@twese findings are in contrast to a wealth of

previous research, using standardised instruments of known reliability and validity such as

the SDQ (Goodman, 1999), thads reported the negative impacDdf on children and

adol e snemalsingssgmptoms(Evans et al., 2008 he majority of studies included in
Evans and col | enatysisaised the(Child Behgvidbimeekisa (CBCL),

however the SDQ and the CBCL have been shown to be highly correlated, and equally able

to detect psychiatric cas@soodman & Scott, 1999). A further key difference between this

study and othdrterature is that many previous studies have not controlled for important
confounders such &3CA, parental mental health and seelconomic statu@Carter et al.,

2020) In this study, when these are taken into account the estimated effB¢texposure

on internalisingsymptoms is reduced. This is not to say idtdoes not have a damaging
effect on childrends ment al heal th, but that
exposure t®dV, such adDCA and maternal mental health, have a great@arct on

internalising behaviours. Nonetheless, given the limitations described below on the recall

and response bias, in addition to the challenge posed by missing data, these results should be

interpreted with some caution.
Limitations

Ascertaining exposure OV in childhood is challenging. Firstly, there is no common,
world-wide definition ofDV. Different studies explore combinations of physical, emotional,
sexual, and/or financial abuse, and coercive control making prevalencetestilifigcult to
compare. In this studyincluded only physical and emotional abuse, and thereforenenagy
underestimaiithe true levels oDV exposure. A further challenge is that whilst there are

validated tools to capture setportedDV, it is subject to recall and response bias given the
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sensitivity of the subject. In this study the completion of postal questionnaires may have

reduced response bias. Nevertheless, the measDM uded in ALSPAC ivery broad and

somewhat subjective and has hetn validated against other measurd3\ofIt only asks

parents two questions, specifically whether their partner has been physically or emotionally

cruel to them since the previous wave of data collection. These questions are open to
interpretatonofwmiat t he word Acruel 0 means andt peopl
is quite possible that a genuinely cruel person might not consider their behaviour to have

been cruel, while those answeriygmight be reflecting on something they once said

about which they feel guiltAlternatively, measures such as the CTS (Straus, 1979) ask

about specific actions and behaviours that are less open to interpretation such as threatening

to hit and kicking.

Furthermore, the DV items in ALSPAC do not actually measure exposure tbrba4 have

under estimated exposure in childhood have relied on the reports of pareridd

experience and assumed this is evidend@\bin the childhood environment. Whilst this is

not a direct capture of the childds exposure
technically fAwitnesso the abyaestilllikalyto ar e t oo
experience deleterious effects on their health and develogPeviney, 2015; Ovbken &

Hydén, 2009; Rossdiimifiana, SuridMartinez, & Mateo Pérez, 2020)

A further challenge was the high proportion of missingnedsarexposure, requiring

attempts to be made to mitigate response bias in the questionnaire design and delivery.
Replacing all missing values with ANo0O, esse
complete the questionnaires had not experie@déds amost surely not entirely corredt.

may well have led to an underestimatiorDd, and potentially an underestimate of the

difference in internading symptoms between the exposed and unexposed groups. However,
given the questionnaire included many differ
of severity, it may be argued that it is at least plausible that someone who sufférédeib

that this question was not relevant to them,
allowed the MI to impute the missing exposure levels under a missing at random assumption
(results not shown) the imputed prevalenc®Wfwas unrealistically highand thus it was

deemed that the missing equals no strategy, although not exactly correct, was closer to reality

than the alternative.
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It is important to note that the measure of e@BDV in this study differs from that used in
other studies using ALSPAC data (Bowen, 2015) as we have indMexkposure at 47
months given the data was available providing another opportunity to identify the exposure
and because CEDV at 3 years is likeljh&wve a similar impact on internalising symptoms as

CEDV attwo years. However, this led tay estimated prevalence being 7.5% higher.

The outcome measure in this study utilised pareported internalising symptoms, however
internalsing symptomsreporte by parents have been shown to
selfreports(Van der Meer, Dixon, & Rose, 2008) may well be that when internsihg

symptoms are assessed using childsgdbrt measures, the results are markedly different;
unfortunately, child reports of interngiig symptoms were niancluded in ALSPAC.

It should be noted that the approach taken to overcome the challenge of dealing with a large
amount of missing data is based on the important untestable assumption that the missing data
areMAR, as well as requiringhaait the chosen imputation and weights models be correctly
specified. The inevitable departures from these assumptions would lead to some degree of
bias in all reported associations. Alternative approaches would typically be expected to be
even more biasetiowever, as they would rely on the even stronger assumptMcCAR.

Even from a pragmatic viewpoint, some strategy for dealing with missing data was rendered
necessary given that ondy children had complete data for all the variables involved in the

analysis.

Another important limitation for the interpretation of #u@alyses is the assumption of no

unmeasured confounding needed to attribute differences beBY¥egroups to a causal

effect of DV. Although ALSPAC provides rich confounder data on SES etc, there is always

an important possibility that these only partialyjust for the confounding. There could

pl ausi bly be other aspects of the childds en
this dataset in particular, that maB® more or less likely, as well as impacting on the

internalsing symptoms of the chul

Participants recruited into the ALSPAC cohort were of hig@dteband less likely to be of
nonWhite ethnicity compared to both the general population of mothers with children under
the age of one in Britain at the time of recruitment, and those invbe &ea who were not
enrolled in the ALSPAC study (Boyd et al., 2013; Fraser et al., 2013). These differences
present important limitations when attempting to generalise prevalence estimates from the

ALSPAC cohort to the general population of the UK lagresentativeness is somewhat less
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of a concern for the validity of protective factor regression analyses. As Rothman notes,
careful consideration of causal mechanisms and effective control of confounding is arguably
more important than the representatees of the sample when making inferences about

causeeffect relationships (Rothman, Gallacher, & Hatch, 2013).

Further research would benefit from conducting a longitudinal study over a shorter time span,
and measuring internaing symptoms roughly one geafterCEDV. This method would

likely reduce attrition and help overcome the challenges faced by missinddditzonally,

this study could be improved by using a validated measwteg&BVand chi | dr ends
internalsing symptoms gien previous findings that child and parental reports of intemgli
symptoms often diffefThomas M. Achenbach, McConaughy, & Howell, 1987; Becker,
Hagenberg, Roessner, Woerner, & Rothenberger, 2004; Sourander, Helsteld, & Helenius,
1999) Furthermore, | recommend that future research checks the validity of the measures

used in ALSPAC against social care records to quantify measurement error.

In conclusion, this study has found that, using a large popuHagised cohort study in
Englandand adjusting for a large number of potential confounding factors, there is little
evidence to suggest an effect@EDV on child and adolescent interrsaig symptoms.
However, this finding should be interpreted with caution and more research is needed to
confirm or disprove the results. If these findings are confirmed in other studies, it will

advance our understanding of how to support children expo$2d.to

5 Contribution of this chapter to the thesis

This chapter has highlightedatwhen important confounders are included in multivariate
modelling, there was no evidence that CEDV significantly increases internalising symptoms
in children and adolescenGiven that no total effect @EDV on internalising symptoms

was found, and therefore the investigation of mediation and effeignatoonby protective
factors would be inappropriate, the following chapter will explore the causal pahway

betweerDCA and internalising symptoms instead.
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Chapter 6. Mediators and modkrators of the effect of
direct child abuse on child and adolescent internalising

symptoms: A cohort study

1 Overview

In this chapter| explored the pathways between DCA and internalising symptoms, and in
doing so | investigatewhich factors are protective, @mhether they act as mediators and/or
moderatorsusing data from a populatidased birth cohort in England (ALSPA®xevious
research has been predominantly conducted in the USA and studies have rarely considered
the complexveb of factors that are lidy to contributeo the association between DCA and
child and adolescent internalising symptoifisis study aimed to addresschgaps in the
literature by exploring factors with a potential mediating or moderating role on the effect of
DCA on internalishg symptoms across childhood (at six and 13 years) using a UK based
cohort study, and considering the complex nature of the pathway between DCA and

internalising symptoms by including a large number of confounders.

Of course, the ultimate aim is to stop B@et unfortunately eradication of DCA is unlikely.
The factors identified within this study as mediators and/or mode@nsodifiableand
shouldbe targeted within interventions for children who have experienced tb@fotect

them from developing internalising symptoms.

2.1Background
2.2 Aims and objectives

2.2.1Aim
To quantify the total effect of @&nGthitreem <chi | d
years and identify potentially modifiable protective factors for internalising symptoms among

children and adolescents in the ALSPAC cohort who have been exposed to DCA.
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2.2.20Dbjectives
1. To estimate the total effect of DCA at two time points on internalising symptoms at
early and middle childhood (six years dflyears respectively) controlling for
covariates identified within the literature
2. To examine the extent to which potentially paitve factors (from the DAG
developed in Chapter Four) mediaterayderatehe effect of DCA during childhood

on internalising symptoms

2.2 Literature Review

Child abuse has been shown to have significant effects on child and adolescent internalising
symgoms among other negative outconfdsrman et al., 2012; Pears, Kim, & Fisher, 2008;
Toth, Manly, & Cicchetti, 1992; D. A. Wolfe, Scott, Wekerle, & Pittman, 208%)was the

case with DV, researchers have investigated factors that increase the risk or protect against
internalising symptoms among those who have experienced child {@mnlger & Patterson,
2001; Kim & Cicchetti, 2010yet few of these have taken a formal approach totqyeug

direct and indirect effects, as well as the extent of effecenadidn in this context.
Understanding the way in which child abuse leads to internalising symptoms and other
negative outcomes is complicated by evidence that, likecbNf abusealoes not

consistently have a negative effect on child development and some children do not develop
maladaptivelyDavid M Fergusson & Horwood, 2003; Werner & Smith, 199%2)rder to
determine individual differences in negative outcomes among children who have been
abused, it is important to explore the causal pathways to identify risk and protective factors.
As described in Chapté, risk factors increase the probability of negative outcomes while
protective factors buffer against adverse
posi ti v e(SuhiyarSduthan, Ccchetti, & Becker, 2000b) thebroaderesilience

and ACEditerature, as described in Chap8iprotective factors at the individual, family and
community levels include sefisteemfamily support, and community connectedness

(Benard, 2004; Suniya S. Luthar, 1991; Ann S Masten, Best, & Garmezy, 1990; Werner &
Smith, 1992)ldentification of such factonwithin the context of DCAdefined here as

physical and emotional abusmuld help clinicians develop treatment plans for patients and
preventative interventions for children who have been abtk®glever, he majority of
studiesexploring protective factorsave tended to include all forms of child maltreatment
without considering that outcomes and protective factors may vary depending on the form of

maltreatment.
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A review of protective factors followingny type ofchild maltreatmen{Tracie O Afifi &

MacMillan, 2011)has reported that collectively studies have shown that children and
adolescents who develop in a caring family environment and feel supported are more likely to
be resilientFurthermore personality traitsverefound to protect against internalising

symptons at an individual leveHowever studies were heterogeneous limiting comparison

across studieand studies were across all forms of maltreatment.

A recent metaanalysis of protective factors among children exposed to violence across
multiple contextgYule et al., 2019)ncluded a number of longitudinal studies investigating
protective factors in the context of child maltreatment and internalising symptoms. These
studies providedwdence for factors at an individydamily, and community level, namely
selfperceptions, coping skills, family support, peer support, and community cohesion buffer
maltreated children and adolescents against internalising symptoms. This implies that
interventions that seek to bolster supportive relationships may be effective across social
contexts including families, schools, and communities and schomigell-placed to deliver
coping and seifegulation interventions. Additionally, Yule et al (2018ported that the
protective factors were consistent across type of violence exposed to (maltreatment. IPV or
community violence). Therefore, this metaalysis suggests that preventative interventions
for children and young people may be effective follagyvaxposure to multiple forms of
violence. However, this metnalysis suffered from similar limitations to my systematic
review, with limited evidence for each protective factor and very few studies controlled for
relevant covariates within the analysémsiting the interpretation of the results. Despite the
lack of covariates within studies included in their rrestalysis, Yule et al (2019) examined
whether adjusting for covariates was likely to reduce effect sizes within protective factors
studies and fandinsufficientevidence to suggest that covariate adjustment would have
changed the estimated effect sizes for protective factors. Regardless, evidence is limited and
more studies are needed to confirm whether the protective factors identified witimatthe
analysis are consistently found to be significant moderators, particularly within UK settings,
as opposed to the US where the majority of research has been conducted. Thus, the analyses
within this chapter aim to identify protective factors and esgtbe causal pathway between
direct child abuse and child and adolescent internalising symptdhis study aimed to

address said gaps by exploring factors with a potential mediating or moderating role on the

effect of DCA on internalising symptoms acsahildhood (at six and 13 years) using a UK
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based cohort study, and considering the complex nature of the pathway between DCA and

internalising symptoms by including a large number of confounders.

2 Method

All the methods for this analysis chapter were the same as those @lhtgiters except of

course, the exposureaschanged from DV t®CA. DV was included within these analyses

as a potential confounder, mediator amalderatoras its relationship with D& is unclear. It

may be that that DV is an antecedent of both DCA and internalising symptoms, in which case
it should be considered as a potential confounder. However, when DV is measured after
DCA, it may be that DV lies on the pathway between DCA aretmialising symptoms or it

may interact with DCA to increase tkeverityof internalising symptoms compared to those

who experienced DCA without DV. TH2CA variables are described below.

2.1Variables
All the variables included in these analyses, the age of the child when they were measured,
and the person who reportdgemare presented in Tabl&. Further descriptions of the

variables and the tools used to measure them can be found in Chapter 5.

Table 13. Variables included in thanalyseswho reported on them and the age of the child
when they were reporteWariables consideregotential mediators and/or moderators are in
bold.

Age of child | Variables measured Responder

(years)

Pregnancy Domestic violence Mother and partner
Parental aggression Mother
Maternal education Mother
Ethnicity Mother
Alcohol and drug abuse Mother and partner
Occupational social class Mother
Financial difficulties Mother and partner
Parental mental health Mother and partner
problems Mother
Stressful life events

0-3 years Direct child abuse Mother and
Domestic violence father/partner

1 Mot her 6s age Mother

3 Chil dés t &mp e | Parent/caregiver
emotionality, activity,
sociability
Maternal parenting Mother
Paternal parenting Mother
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Parental interaction Mother
Outside activity Mother
Discipline variation Mother

4 Crowding Mother

5 Maternal anxiety Mother
Maternal depression Mother

6 Internalizing symptoms Mother
(SDQ)
Sibling interaction Mother

7 Parentchild relationships Child

8 Attitude towards school Child
Locus of control Child (clinic)
Self-esteem Child (clinic)
Emotional awareness Child (clinic)
Friendships Child (clinic)
Bullying Child (clinic)
Intelligence Child (clinic)

6-9 DCA Mother and
DV father/partner

9 School Problem Parent/caregiver
Maternal social support Mother

10 Maternal anxiety Mother
Maternal depression Mother

11 Physical activity Child (clinic)
Activities with friends Child (clinic)

12 Sibling bullying Child

13 Internalizing symptoms (SDQ| Mother

2.1.1Exposure

DCA was measured using two questions to both mothers and partners asking whether they or
their partner had been physically or emotionally cruel to their child(ren) since the birth of the
child or the previous wave of questionnaires. Both partners werd abket DCA and were

asked when the child wasght, 21, 33, 47 months and at nine years of age. A child was
considered to have been directly abused at each time point if either partner responded
positively (AYesoOo) t o eiadrdstheircipld{rgniFiachatlal., or e mo
2011) In this analysisthe measures atght, 21, 33, and 47 months were combined to give a
binary variable identifying any DCA at®years (described as early exposure), and the
guestions at nine yearasking abouabuse since the previous questionnaire three years ago,
were combined to give a more recer@®exposure at® years (described as middle

childhood). Thus, these two binary exposure variables cannot be directly compared as they

are created using differemtar i abl es. The binary variables w
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partner responded fiYesO to any norfparthtehe quest.

responded AYeso to any of the DCA items or t

2.2Change in MSE to determim®nfounders

As described in the previous chapter, a fAcha
confounder selection (Greenland, Daniel, & Pearce, 2016) was utilised to identify the

6opti mal 6 s eihtermd of tiedradé loetweed leias ahimprecision The

6optimal 6 set of ¢ onCGAaLOB vears and@AatH-O yedre Thei f i e d
variables within the déopti mumd set for each
the addition of variables measured after six yeamsghincluded in the analyses using middle
childhood DCA as the exposure. Talieshows which variables weoensidered as

confounders and which weirgcluded in the two analysis grouf3V was not included in the

analyses as a confoundgiven thismethod, however it was explored as a mediator and a

moderator of the effect of DCA on internalising symptoms.

Table 14. Variables included in the analyses investigating the effects of early and middle
childhood DCA on internalising symptoms, determinedhgy/confounder set with the least

amounts of bias andprecisionpossible.

Confounder Was the variable Was the variable
included in the included in the
modelling for DCA modelling for DCA
at 0-3 year®? at 6-9 year®?

Child sex

Domestic violence iearly

childhood

Domestic violencein middle
childhood
Domestic violence in pregnancy

Gestation at birth V V
Parental aggression

Maternal age V \%
Maternal education

Mot herds et hnic|V \%
Partnerdéds et hni|V \%
Child ethnicity V V
Parental alcohol and drug abuse V

Occupational social class (mother
Occupational social class (mother
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Financial difficulties (mother)

Financial difficulties (partner)

Family income (per week)

< <<

< <<

Marital status

Crowding

Chronic illness (household)

Mother's health

Mot her 6s stress

<<

Chil dbds stressf

Chil ddbs conduct

Paternal history of depression

Mot h anxi et

(7))

Mot h depres

< <<

Part S anxi e

Part s depre

O (T (OO
[ RleN e ()]

Mot h neur ot
(CCEP)

Part 0s

(CCEI)

er neuro

Mo t h e r-Batal dppoession
symptoms (EPD%

<l < <<

< < <K <LKKL LKL LKL LI

Par t n e-mataldeppession
symptoms (EPDS)

Mot her prablempse e r

V

Mot her &6s conduc

V

!Domestic violence is defined as physical and/or emotional abuse between parents/caregivers

2Crown-Crisp Experiential Index

SEdinburgh Postnatal Depression Scale

2.3Multivariate regression models to assess mediationrarteration

NBRM wereused to accommodatiee skewednature of the distribution of internalising

symptom scoredHowever, interpreting NBRMs is especially unwieldy when effect

modification is considered The i nterpretation for effect m
for example, would be Athe factor by which t
inflated if every child were exposed versus no child, is estimated to be C times higher among

chidr en whose motheroés | evel of education i s .
education i f BoO0, where C is the exXpandent of
mot her s education) in that NBRM. Finally, w
additive decomposition of direct and indirec
Y is mediated through MO0), butmanhigulaton)fromm agai n

the parameters of multiplicative model$us, to test mdiation | again used simple nen

parametric averagingf carefully chosen predictions from the fitted NBRt it was more

121



complicatedhan previously describeak it involvedcompaing fourial t er nat i ve wor

where the mediator of interest dadDCA did not exist.

Additionally, asequential multiple mediator analy$is J. VanderWeele & Vansteelandt,

2014 was conducted to explore the extent to wh
immediate family life mediatethe effect of DCA on internalising symptoni$his method

was chosen rather tharcludingone mediator at a time as when mediators were handled one
by one, the sum of the proportion mediated on the additive scale for the mediators totalled
more than one hundred psgnt This wasdespite the direction of mediation being the same
anddue tothe mediators in fact afféaig one another or mediatonediator interactionseing
presenisee Figurdl for a DAG illustrating the relationships between mediatdnsded an
estimationby-simulation approach involving many regression models introducing one
mediator at a timeMediators were added sequentially based on the age of the tleild w

they were measuredo tre mediatorsneasured first were added first and so on (see Table
13). An analytic expression for the standard errors of these mediated effects is intractable,
thereforel usel the norparametric bootstrap with 100 bootstrap samples. Under strong
assumptions includingo unmeasured common causes of exposure and outcomes, exposure
and either set of mediators, nor either set of mediators and the outtosesethod allows

us to partition the estimated overall effect of DCA on internalising symptohis is

achieved bypartitioning the overall effechto bothan indirect effecthroughsome or all of

the mediators and a direct effect tlmoughany of the mediators considerddhe indirect

effects refer to the sequential effectd.ms,, that there is an indirect effect throutite first
mediator M1 (which may also include effects that pass through M1 to the later mediators and
on to the outcome), and then an effect through either M1 or M2 or both (and then also

possibly the later onesgnd so on.

Moderationeffectswereestimated directly from the NBRMs described above, with an
additional product term between each potential moderator and the exposure. Standard errors
and hence 95%& were also calculated. Prodtetms were created lmpnverting

continuous variable® binary through median splits, and then multiplying the binary

moderatownariable by the exposu(®CA).
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Figure 11. DAG illustrating the proposed pathways between DCA and internalising
symptoms along withypothesised relationships between the mediators. The solid lines
indicate indirect pathways between DCA and internalising symptoms and the dash lines

indicate hypothesised relationships between mediators.
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3 Results

3.1Sample Characteristics

Overall, 82 (8.56%) children were exposedR€A at 0-3 yeargeported by either mother or
father/partner; 614 (6.0%) were exposed @Aat 6-9 years old, and 369 (3.6%) children
werereported to have experiencB€A at both time pointdDCA at 0-3 years was controlled

for in analyses usinBCA at 69 yearsas the exposure variable

Figuresl2a and12b illustrate the sociodemographic characteristics of participants included

in the mediation anthoderatioranalyses, by DCA status aB3and 69 years respectively,

using the first imputed dataset. These tables suggests that children of older, never married

mothers, with lower income, lower social class, living in households with higher levels of

crowding are more likely texperiencddCA and those who have experienced DCA have

higher internalising symptom scores. Frequency tables can be found in Applendix
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Figure 12a: Sociodemographic characteristics of participants who had experienced DCA
between 8 years and those who had in fivst iteration of the multiply imputed data (m =
1).

Figure 12b: Sociodemographic characteristics of participants who had been exposed to DCA
between @ years and those who had not been exposed to DCA in the first iteration of the

multiply imputed data (m = 1).

3.2Preliminary Analyses

3.2.1WilcoxonRank Sum Tests

The results of Wilcoxomank sum tests are presented in TdBleln summary, internalising
symptom scores at both six and thirteen years for those expos€htm@arly childhood,
or middle childhoodwere significantly greater than those who were not expose€# D

within the same exposure group.
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