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Abstract

Introduction: Increasingly, there is worldwide concern at the growing incidence of mental health
problems in children and young people. Poorer childsaaibeconomiconditions (SECs) have been
repeatedly linked with worse mental health outcomes in later life. Redueiggalities in child mental

health is a public health priority, yet in the UK and internationally, current policies are having limited
success. Recentlynore emphasis has been placed on the need for prevention and early intervention to
reduce health irgualities, but there are gaps in the evidence base. This thesis aims to extend our current
understanding by assessing when and how socioeconomic inequalities in child mental health outcomes
develop, in order to inform more effective policies and timelgrirgntion.

Methods: Study 1 is a systematic review of longitudinal studies assessing the relationship between
childhood SECs around the time of birth and subsequent child mental health in the preschool period in
high income countries. In subsequent stgdl analysed data from the Wirral Child Health and
Devel opment Study (WCHADS), a |l ongitudinal coho
1233 children born on the Wirral, in the No#ttlest of England. For the first time, | analysed WCHADS

data ugg a health equity perspective to explore the relationship between childhood socioeconomic
conditions (SECs) and subsequent child mental health outcomes using a variety of analytical
techniques. Study 2 assesses the impact of childsotideconomicondtions (SECs), as measured

by household income, on early life longitudinal trajectories of mental health outcomes from ages 3.5 to
9 years in a birth cohort of 760 children, using linear mixed effects models. Study 3 presents results
from an analysis explorg the role of perinatal maternal mental health problems in explaining early
social inequalities in child mental health outcomes at five years of age using hierarchal regression
models and mediation analysis.

Results: The systematic review identified th82% of measures of childhood SECs utilised across 15
longitudinal studies were associated with mental health problems in preschool children, vihereby
most disadvantaged children had poorer mental health outcomes. These findings build on current
knowledge by showing that social inequalities are already established in a preschool aged population.
Secondly, analysis of the WCHADS data in study two found that whilst scores for both externalising
and internalising behaviour problems decreased from 3.5yea®s of age, indicating improving
outcomes over this period, the rate of improvement was slower for disadvantaged children, with
increasing inequalities observed up to age 9 years. Thirdly, analysis of WCHADS identified significant
socioeconomic inequaikis in externalising behaviour problems at age 5 years, measured on the basis
of maternal income, whereby the most disadvantaged children scored 45 percentage points higher
compared to the least disadvantaged children. This association was partiallyethégiahaternal

mental health with pre and postatal maternal depressive symptomologytenuating the
socioeconomic gap by 42%.

Conclusions: Disadvantaged children have poorer mental health outcomes compared to more
advantaged children even in the ptesal period. This thesis has demonstrated that the relationship
between SECs at birth and child mental health outcomes is evident in the early yeardnodrgh
countries, and also in the Wirral population. For children in the WCHADS study, socioeconomi
inequalities in mental health outcomes emerge after the age of three and increase up to the age of nine.
Inequalities in early externalising problems are partially explained by perinatal maternal mental health
problems. Polices to reduce inequalitiesusidocus on improving SECs in the early years and support
maternal mental health in the perinatal period. Additionally, the work presented highlights the need for
further research to understand the pathways between SECs and mental health outcomesnin child
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Chapter 1

Introduction



1.1 Relevance of the problem

This thesis exploresocioeconomidnequalities in child mental health outcomes (characterised by
externalising and internalising behaviour problems) in high income countries. Socioeconomic
inequalities in health develop when there are systematic differences in health outcomes betywsen grou
occupying unequal social positions (Graham, 2007). Researchers have identified that health inequalities
exist within and between countries, meaning there are many differences in individuals and social groups
opportunities for a healthy life (Morgan, 280 A multitude of studies have shown tliadividuals

from socioeconomially disadvantaged backgrounds experience worse health outcomes compared to
those from moresocioeconomiglly advantaged positions across almost all outcomes studied.
Furthermore, many health outcomes display a social gradient, whereby, the pooresity soci
experience greater levels of illness, morality and lower levels of wellbeing compared to those higher up
the socioeconomic scale (Wilkinson & Marmot, 2003). In public health, these inequalities in health
outcomes are considered unfair and unjust amdpatentially modifiable by policy intervention
(Whitehead, 1990).

Child and adolescent mental health problems constitute a substantial disease burden arfieitting
eightglobally (Barricaretal., 2022). Mental health problems are now the leadingecatichildhood
disability globally (Erskinestal., 2015). Mental health problems typically start in childhood and persist
into adulthood (Kesslaeatal., 2007)In the UK there is growing concern over the rising prevalence of
mental health problems imitdren and young people (Collishaw et al., 2018is estimated that one

in six children had a probable mental health disorétS Digital, 2020)This represents ancrease

in ratessince 2016, when one in eight children and young people were identified to pbesgable
mental health disordéNHS Digital, 2017). Furthermore, the prevalence of mental health problems in
preschool age (2 years) children was reported for the fimstd in 2016, with 5.5% of children having

at least one mental health disorder (NHS Digital, 2017).

Reducing inequalities in child mental health outcomes is a public health priority (¢atce2020;
Institute for Health Equity, 2020) There is stroegdence that children who are exposed to and
experience lovgocioeconomiconditions are twoto threetimes more likely to develop a mental health
problem (Reiss, 2013However, there is still little evidence on how and when early inequalities in

child mental health are established.

There is a large and growing evidence base on risk and protective factors for child mental health.
However, there is still much to learn about how they may influence chanmgegnalities inmental
health outcomes over tim8tudies suggettat therea complex interplay of genetic, biological, social,

psychological, and environmental risk factors that operate over the life course.



Children follow different pathways in their mental health development. These pathways gam var
time, and across key developmental periods. These pathways are also likely to be influenced by wider
biological and environmental factors. Having a clearer understanding of these pathways will help focus

policy and interventions.

Furthermore, earlydentification can help quantify the level of need and ensure resources can be
targetedo support families with young children most at risk of continuing difficulties. Interveining

the early years may be more effecta® mental health problems are lesgrenchedind they may
provide benefits across the life course (WebSteatton & Reid, 2010; Marmagt al., 2010; Institute

of Health Equity, 2020).

There are several gaps in the literature in relation to inequalities in early child mental héaémgro

The work in this thesis endeavours to address some of the gaps and enhance the evidence base.

1.2 Rationale for this research

As outlined above, there is a high and growing prevalence of child mental health problems. These are
associated with adverse outcomes across the lifecourse for the individual, the healthcare sector and
society as a whole. There is evidence that there are inequalitisld mental health problems,
however, little is known about when early inequalities develop. Furthermore, more evidence is needed
to understand mechanisms that might explain these inequalities. Contributing factorslutisocial
stratification, dfferential risk and susceptibility of rigskearly years risk factors and unequal
conseqguences acrosscioeconomicgroups. Assessing and gaining a better understanding of the
explanations and pathways is vital to informing the development of policidatandentions to tackle

health inequalities. Research is required to address current gaps in the knowledge base that have been

highlighted and to offer new insights. This thesis seeks to address some of these research gaps.

The theoretical basis of this thesis i s i nforn
determinants of health model and Di deipecomdmceno6s m
inequalities in health (Diderichsextal., 2001). Both modelsigihlight and inform potential pathways

and mechanisms that can lead to health inequalities at the individual and population level, whereby,
social position determines exposure and vulnerability to risk factors and the consequences they
experience as a rdsuThe studies in this thesis investigate mechanisms of health inequalities, in the
context of child mental health. This thesis endeavours to enhance the current knowledge base on how

and when early social inequalities in child mental health are estdblish



1.3Aims and Obijectives

The overarching aim of this thesis is to assess socioeconomic inequalities in child mental health

outcomes, with a particular focus testing wherearly inequalities are established, and to explore

possible explanations for any inequalities identified.

The objectives of this thesis are to:

1.

Systematically review literature on the relationship between socioeconomic conditions and
preschockhged chil drends ment al heal t h

Assess the impact afocioeconomiconditions (SECs) on longitudinal trajectories ofla¢h
behavioural and emotional problestarting in the pschool period.

Assess the role of perinatal maternal mental health in explaining early social inequalities in
child behavioural and emotional problems

Assess the policy implications of the above.

To address objectives 2 and Butilise data collected as part of the Wirral Child Health and

Development StudfWCHADS), a prospective epidemiological study of children and parents, situated

in the North West of England. The objective of the WCHADS ystiscto identify early risk factors

(biological, social and emotional) for the development of child conduct problems. The dataset has yet

to be analysed from a health equity perspective.

1.4 Structure of this thesis

Chapter 2 (Literature review) provides an introduction to health inequalities and their causes
and anintroduction to childmental healthin the early yearsA review of the current
understanding of socioeconomic inequalities in child mental health ienteesand key

research gaps are highlighted.

Chapter 3 (Methods) outlines the systematic review process and search protocol. The chapter
also presents a description of the principal data source for the thesis, the Wirral Child Health
and Development Studgnd provides an overview of the analytical methods used in the

empirical research chapters.

Chapter 4 (Study 1) reports the findings from a systematic review assessing the association
between low SECs and mental health outcomgséschooclaged children aged up to five

years. This study addresses objective 1 of the thesis.



Chapter 5 (Study 2) presents the results of a longitudinal analysis assessing the relationship
between SECs and longitudinal trajectories of child mental healtbomesusing the
WCHADS datast This addresses objective 2.

Chapter 6 (Study 3) presents the resultsamfobservational study exploring the possible
mediating role of perinatal maternal mental health problems in explaining early social
inequalitiesm early child mental healtlising the WCHADS datas This addresses objectives

3 of this thesis.

Chapter 7 (Discussion) draws together the key findings from studies 1 to 3 and sets them in the
context of prior research. The strengths and limitationee&tudies presented are discussed.
This chapter also addresses objective 4 of this thesis by discussing the policy implications
arising from the study findings. The chapter concludes with a description-gbing and

proposed future research.

There areadditional appendices containing additional tables and plots to accompany the

analysis chapteand publications arising from this thesis.



Chapter 2

Literature Review



2.1 Introduction

This chapter first defines and explores causes of health inequaditiegh income settings. First, |
highlight general theories pertaining to health inequalities which odliadifferent mechanisms that
may be operating to cause socimegmic inequalities in healtH.cover some measurement issues and
describe some relevant UK policy contelxthen present an overview @fsues pertaining tohild
mental health relevant tthis thesis before focussing on key literature exploring s@tinemic

inequalities in child mental health outcomes

2.2What are health inequalities?

There are many ways to define health inequalities. It is important to distinguish some of these
differences at the outset of this thesis. In the Americas, healthalitées refer to differences in health
outcomes between groups, for example, mortality rates across age groups. They do not necessarily refer
to unfair outcomes, this would be most appropriately defined as health inequity (Atedye2015;

Krieger, 2M1). However, in Europe, the term health inequalities is predominately used instead of health

inequity (Krieger, 2011).

One of the first and clearedéfinitions of health inequalitiesvasproposed byargaretWhiteheadn
her seminal WHO repoiiThe concepts and pr i nfbeirgpdriaefinedfealte qui t y

inequalities as:

fiSystematic differences in health status between diffe@beconomigroups. These inequities are

socially produced (and therefemodifiable) and unfaro ( Whi t ehead, 1990) .

The above definition emphasises that a key concept is the difference in health outcontiessand
differences betweesocioeconomicgroups are not randgnbut rather systematic and should be
understood at agpulation level (McCartnegt al., 2019). Building on this definition, Krieger (2001)

suggests that inequalities are a direct result of social structures and institutions which can be changed:

fiHealth disparities within and between countries, thatjadged to be unfajrunjust, avoidable, and
unnecessary and thfftealth inequalities]systematically burden populations rendered vulnerable by

underlying social structures and political, economic, and legal institutions.

Furthermore, health inequalitiean be referred to in terms of absolute and relative inequality. Absolute
inequality refers to the simple difference in outcomes between ranked social groups (subtraction of one
from another). Whereas, if the difference is expressed as a ratio (oneddiyidbe other), this is

considered to be relative inequality (McCartredgl., 2019). These distinctions are important as it has



been demonstrated that whilst absolute inequalities may decrease in health outcomes, relative

inequalities can increase (Bl etal., 2017).

Inequalities in health can albe observed in a stepwise, gradient function across the entire population.

It is important to note that social gradients can only be measured where social groups can be ranked,
for example, by income le¥. A social gradient approach to health inequalities is important because all
social groups can be negatively affected. Additionally, if this is not captured, this can make the effect
of inequalities less relevant for the majority of a population (Witkin& Pickett, 2009; McCartnegt

al., 2019). Furthermore, it has been shown there are differences in outcomes when comparing the most
advantaged social groups across societies, this is more prominent in unequal societies (Wilkinson &
Pickett, 2009).

These definitions make it clear thagalth inequalities are more than the unequal distribution of health
outcomes of individuals or groupkhey arewidely considered to benfair, unnecessary and avoidable.

Health inequalitiesre in direct opposition of thei ght t o t he Ahighest attai
and ment al he aorinthecage Wfdhddreto2zhe ONQonvention on the Rights of the

Child, which states thatlachildren have a right to the best possible he@lthitedNations, 2008 The

Declaration of the Rights of the Child, adopted unanimously in 1959 by the United Nations General
Assembly, clearly states:

iThe c¢hi |l &dpeacial gratecti@ang will have at its disposal opportunities and services,
dispensed under the law and through other means, allowing physical, mental, moral, spiritual, and

soci al devel opment in a heal t hyUniedaNhtionsp2008a | way,

In the UK, health inequalitiebave tended to focus otie distribution of health outcomes by
socioeconomic status (Smith, Bambra and Hill, 20Bg)cioeconomidnequalities in health are

therefore defined assystematic differences in health outcomesmMeen groups occupying unequal
socioeconomipositions (Graham, 2007 kenerally speakingnequalities in health outcomes exist due

to exposure tdifferent levels of exposure andulnerability to factorsvhich damage health and access

to resources thgiromote healthwhichar e det er mi ned by an individual
2009).

Measuring socioeconomic position (SEP), an individuals or groups position held within society on the
basis of social and economic factors, is essential for undersganelalth inequalities (Galobardes

al., 2007) For research on children, it is more appropriate to use the term socioecoiroontstances

/ conditions (SEC) instead of SEP. Whilst both represent the socioeconomic environment, a child does

not have control over their socioecononpiosition therefore,it is better to talk about the conditions



they are faced witlChildren experience a multitude of SECs from their parents or caregiver which can
be measured at an individdialel (e.g., parentaldeication, occupation or income level) or at an-area
level (e.g., area deprivatian)herefore, this thesis prefers to use the tsoeioeconomiconditions /

circumstances (SEC#pPearceetal., 2019).

Determinants of health and health inequalities

Owingto great progress in research on health inequities over the previous, @ecadelerstanding of
the drivers ofhealth inequities has improve8ocial factors are widely considered to be important

drivers of health and thus inequalities:

i The s odtiongih whictopeople live powerfully influence their chances to be healthy. Indeed,
factors such as poverty, social exclusion and discrimination, poor housing, unhealthy early childhood
conditions and low occupational status are important determindmiwst diseases, deaths and health

i nequalities bet welWHO,2004. wi thin countrieso

The social determinants of health (SDH) approach was first outlined by the World Health Organisation
(WHO) Commission on Social Determinants of Health in 2008. drirecipal recommendation was

that a countryds quality of health should be juoc
of society WHO, 2008).The social determinants ditle conditions in which we are born into, develop,

live and workino and are shaped by widsocioeconomi@nd political contexts (WHO, 2008)hese

social conditionshave been shown to have powerful influermcea wide range of health outcomes

across settings and populatqBraveman& Gottlieb, 2014 Kaplanetal., 1996, Lynchetal., 1997;

Marmotetal., 199).

The O6érainbowd model proposed by Dahlptacegthe and W
individual at the centre. The main determinants of health are represented as a series of arcs that surround
and exertnfluence over the individual. Health is determined by a wide range of factors across multiple
ecological levels which are influenced by socioeconomic, cultural and environmental conditions. In the
model arrows point to the interaction between the determint s of heal t h. For exar
lifestyle is part of wider social practices such as living and working conditions, which are related to the

wider socioeconomic environment (Dahlg&iWhitehead, 2007).
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The social determinants of child health are more explicitly shown in Figure 2.2 which has been

of

adapted to incorporate Bronfenbr en mermes t®E cadlongi:
the 6rainbow model 6 ( Btalop20f9e nbrenner, 1979; Pearc

Figure (2.2) Social determinants of child health.
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In the rainbow moddffigure 2.2) the individualthe child)is centrally locatednd there are fixed nen
modifiable characteristics such as age and sex. The child is surrounded by concentric layers of influence
which are potentially modifiable, these are the social determinants of health. The inner layer shows
determinants that aregimal to individual health such as lifestyle factors. Specifically, for children,

this includes interactions between the child and parent or care giver (e.g., parenting) which can influence

child behaviours (Pearetal., 2019). As the rainbow extendswards, factors that may be influenced
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by wider social networks are shown. For example, our immediate household networks, the communities
we live in. Beyond these layers are maleeel social, economic and political conditiorthe
fundamental components the social determinants of health approask representedVhilst these

layers of influence can have independent effects on the child, they are algelateat (indicated by
arrows) (Pearcetal., 2019;Dahlgren& Whitehead, 2007

The SDH approzh has provided a useful framework to health inequalities research by highlighting how
structural influences (outer layersifect the socioeconomicconditions in which people live and
develop. Furthermore, the SDH approach has also been used to expjadiffetences in health
outcomes exist between groups across the social strata. Additionally, it is important to understand that
the SDH are themselves socially distributed, and the influence they have on the individual may vary

depending orsocioeconomigroups (Pearcetal., 2019).

Moving from the SDH, there are number of differing pathways in which SECs can influence child
health outcomes and understanding these are essential to identifying health inequalities. The main
pathways tanequalities in health outcomes were first set out in the Black Rep@0)(4@d look at

material, psychosaocial, behavioural and structural pathways.

Material

The material living conditions in which a child is living and developing can lead to poanandal

health outcomes. There are high levels of child poverty in the UK which means that families with low
household incomes can find it challenging to access health promoting resources and provide basic
materias for a healthy environment. For examplésadvantaged children are likely to find

themselves living in poor quality housinghilst parents struggle to purchase warm clothing and

guality healthy foods (Cooper & Stewart, 2013; Wickhetal., 2017).

Psychosocial

The psychosociagxplanatio for health inequalities posits that psychological and social stresses can
lead to health inequalities. An individual in a lower social position may be more exposed to these
stresses, for example, feelfof social isolation, social inferiority and low\Vels of control. In turn,

these psychological factors may influence negative health outcomes (Wilkinson, 2005; Brunner, 2005).
In relation to children, this pathway mainly manifests through their interactions with their parents and
caregivers and their behaviours. This pathway may alter as the child ages as there will be greater
awareness of their surrounding environments and thegial status (Sweeting & Hunt, 2014).

Furthermore, the psychosocial pathway can also refer to the subsequent stress of living and experiencing
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social disadvantage. For example, economic hardship and poverty can lead to parental mental health
problems with could theraffect the child (Wickhanetal., 2017).

Furthermore, more generalljze psychosocial approach has also offered an explanation for the social
gradients in health outcomes, particularly those observed in high income countries. Studiés\wave
that countries with high levels of income inequality have higher mortality rates, lower levels- of self
rated health and lower levels of wéking (Wilkinson& Pickett, 20@). The psychosocial approach is

not limited to those in lower social positgnthere is a relative effeavhereby, the psychological

factors negatively affect the richest and poorest alike.

Behavioural

The behavioural pathway posits that health inequalities in later life are a result of unhealthy health
behaviours such as aladhconsumption, physical inactivity and smoking (Peaeteal., 2019).
Furthermore, there is a higher prevalence of unhealthy behaviours in the most disadvantaged groups.
The behavioural pathways to health inequalities has been widely criticised asibgiligtis and for

not explaining the large differences in health outcomes between the most and least disadvantaged
which are in turpheavily influenced by structural, material and psychosocial pathways (Dahlgren &
Whitehead, 2007). Additionally, this tmavay fails to acknowledge that children, in the early years,
have little influence of the behaviours and environments in which they live (Retaakce2019). As

children age, they will then experience their own health protective and risk behavioursgdeuare

still influencedby their wider social environments (indicated in figure 2.2).

Structural

This pathway relates to tfsmcioeconomicpolitical and environmental factors that are represented in

the outer layers of figure 2.2. These structiradt hways directly affect a

c

distribution and accessibility of heal th serviec

structural determinants of health can be viewed as the root causes of health inequalitiesn[Bahlgre
Whitehead, 2007). Furthermore, it has been suggested that the influence of SECs on health outcomes
are so strong that even if interventicarge targeted to eliminate one of the materdychosocial or

behavioural pathways, SECs will still exert influence on another pathway (Link & Phelan, 1995).
The next section discusses the life course perspective, which emphasises the importance of considering

the influence of the socialeterminants of health at different life stages when considering how health

inequalities are generated.
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Lifecourse approach to the generation of health inequalities

The social determinants of health, and the main influences on health outlined in trgrelDaduhd
Whitehead rainbow modaliscussed above have an influence across the lifecofiréiéecourse
epidemidogical approach, discussed below, is an important theoretical concept underpinning the
empirical studies athisthesis.

The lifecourseperspetive has played a key role in shaping our understanding of how factors in early
life can affect health and social trajectories through éfeoutlined in the Marmot report for the UK

which states:

fiDisadvantage starts before birth and accumulates thnouglife. Action to reduce health inequalities

must start before birth and followed through the life of the child. Only then can the close links between

early disadvantage and poor outcomes throughout

is out highest priority recommendati@armot, 20100

The lifecourse perspective considers the timing and order of exposures and outcomes across an

individual 6s | ife and across generations.t These

throughout the lifecours@he life course perspectivartherhighlights that risk and protective factors

for health may be more or less important at varying points in life, for instance during particular
developmental periodi® childhood For exampleparentalmaternal mental healthas widely been
showntohavelony asti ng ef fects on -emotomaldévdldment(@ummings i v e
& Davies, 1994; Murray & Cooper, 1997Furthermore, these influences may have effects that
accumulate and interact over tinfeor example, exposure to persistent poverty has a detrimental effect

on adolescent health (Cooper & Stewart, 2013).

Halfon (2003) proposka life course health development maqdel which there is an interaction
between cmulative and programming mechanisms. Cumulative mechanisnas aezumulation of

effects independent of a particular developmental stage in life and are dose or exposure dependent.
Whereagprogramming mechanisms are independent effects of risks and eepadich occur during
sensitive or <crucial devel opment al periods (i
2003). These mechanisms in turn influence the trajectory of healthy development, with exposure to risk
factors in the early yearsontributing to decline in later life. Figure 2.3 shows how risk reduction
strategies can mitigate the influence of risk factors on the developmental trajectory and that health
promotion policies can aid healthy development. Without these strategiesangaaelopment will be

suboptimal (dotted line). Furthermore, this model of health development highlights that it is necessary
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to invest in health promotion and risk reduction strategies in the early years as capacity greatly reduces

later in the lifecouns.

Figure 2.3 Trajectory of health development (adapted from Halfon & Hochstein, 2003)
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Taking the example of exposure to childhood adversity to illustrate some of these concepts, we know

that children from more disadvantaged backgrounds are morly likebe exposed tadversity and
adverse childhood experiences (ACEsgliiidhood (Walsketal., 2019).This early exposurkbas been

associated with poor mental health outcomes by adolescence (Straatalar2019). ACEs have been

found to account for approximately 30% of mental disorders (Kesskl, 2010)and differential

exposure to childhood adversity has been shtmvaccount for up to half of the inequality in adult
mortality in Denmark (Elsenburet al., 2022). The impact of ACEs is likely to be cumulative, with
exposure to a greater number of experiences associated with an increased likelihood of developing a
mental health problerfater in life (Hughesetal., 2017).

Diderichsen model

Dideri chsenos

mo d e |

conceptualises

how

t

he

individuals. The model shows how resources, such as wealth and power, are equakyually

distributed amongst individuals of different social positions (Didericleteah., 2001). The model

outlines the potential mechanism by whiebcietal structures lead to social stratification, and how
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social position then influences exposumgsceptibility and consequences of risk and protective factor

exposure.

The model highlights thab understand how health inequalities are established and to determine points

for policy interventioniisnecessary to | ook Ounsegandgdalmavntsd relmend
to the mechanisms of human biology and psychology of coping mechanisms (Diderichsen, 2001). The
theoretical framework that encompasses this approach is shown i #guihis model emphasises

that any practical approach tadress health inequalities must be contingent on highlighting the
pathways through which social positions are linked to health outcomes. The four main mechanisms
proposed are: social stratification, differential exposure, differential susceptibility ifacemtial

consequences. For each mechanism highlighted, there are possible policy entry points for intervention.

Figure(24) : Di derichsends model of the mechanisms of
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Social
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”
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Policy reventi
context >

Further social stratification .
P Social consequences

of ill health

——— Mechanisms that play a role in stratifying health outcomes

______ » Policy entry points

The model helps to highlight the pathways through which diffesecipeconomicircumstances can
impact on exposure and vulnerability to risk factors for adverse mental health outcomes. Consequently,
these outcomes can lead to differential social conseggan education, employment and health care
utilisation. The model explicitty combines both social causation and selection mechanisms through
differential social consequences pathways

15



An individual 6s soci al p os i teriemeed follawng adersodof#l f f e c t
health. The social consequences of ill health affect every individual but with varying degrees of severity
across the social stratum. The effects for an individual may include excessive healthcare costs and loss
of work and/or income, which may have more damaging effects for those in lower social positions
compared with individuals in more advantaged positions (Dideriattstn 2001). Therefore, ill health

may result in further social stratification. Although, this nteeymoderated by larger social contexts,

for example, the provision and scope of welfare systems and universal healthcare coverage.

A key strength of this framework is the social and policy focus that spans across the whole lifecourse
for an individual. Plicies that can influence social stratificatidnclude strategies such as welfare
policies designed to reduce the social gap between the least and most disadvadieigedlsin

society. Policies to reduce differential exposures would gowBlic health interventions such as clean
water, safer living and working conditions am@cess to universal healthcare services. Whilst these
policies may be targeted across the whole population, they are likely to have a greater effect on reducing

exposire in the most disadvantaged groups.

Another strength of the model is thmechanismawithin the model can be empirically testeohd for

the development dbgic modelswvhich outline pathways to inequalities in specific outcomes, such as
child mental lealth.The model adapted from Diderichseill be re-visitedin thediscussion chapter to
explore how differential exposure to socioeconomic environsraaritributes to child mental health
outcomes Furthermore, | willexplore policy entry points relating key findings and conclusions

drawn from the empirical studies.

In the next section, | will explore the policy context and history health inequalities in the UK.

2.3 Policy context and history of health inequalities in the UK

Historically, the UK has been at the forefront of research addressing health inequalities with the Black
Report (Blacketal., 1980), the Acheson Inquiry (DoH, 1998) and the Marmot res{ilarmotetal.,

2010, Institute for Health Equity, 202@hich areseminal works xploring health inequity. In 1980 the

Black Report, published by the Department of Health and Social Security highlighted widening
socioeconomic inequalities in health outcomes despite the establishment of a national health service in
1948. This report sheed thatthe risk of mortality was almost twice as high for men in unskilled
occupations compared to men in professional occupations (Btatk 1980). The Black Report and

the Whitehall study, a prospective cohort study of British civil servants, derated the existence of

a social gradient in health outcomes, whef¢gbh e r i sk of mortality increas
position decreases (Marmot 2005; Marmot, Shipley and Rose, 1984; &latk 1980). The Black
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Report generated public attent to the issue of health inequalities and is regarded as an instrumental

study in health inequalities research (Bambra and Hill, 2016).

A key theme that has emerged across all of these policies, from Black to Marmot, is the importance of
investinginch |l d heal th. The Commission on the Social
recommendation, for instance, relates to improving daily living conditions for all and mandates a
renewed focus on child health, with major emphasis on early child developiiEi@, (2008). This

focus on the early years is echoed in the Marmot res/gdvinealth inequalities (Marmot et al., 2010,

Institute for Health Equity, 2020), which remains the blueprint for action on inequalities in child health

in the UK, along with the Fiel@Field, 2010) and Allen reports (Allen, 2011), which focus on the

importance of early child development.

To address the issues of health inequalities a wide range of social policies were introduced as part of a
health inequalities strategy for Englandviaeen 2002010.For example, aational minimum wage,
andincreased spending on education and healthware mplemented.The &6 Heal t h Acti o
was designed and introduced to improve health in deprived neighbourhoods (DoH, 1999). Policies that
targeted chillenexplicity,i ncl ude the O0Every Child Mattersd ag
Skills, 20@) which combineda number of strategies to help increase immunisation rates, improve
access and provision of early antenatal care and reduce parental smoking (DoH, 1998). Most notably,
there was an intensive policy focus during the New Labour government-280@3 on redcing and

eventually ending child poverty. These policies targeted the core blocks of the SDH approach with
changes to the tax and benefits sys#@memphasis was also placed on improving parental employment

with increased preschool care provision at teal authority level. Furthermore, policies specifically
targeted childrenés | ife chances with the estab

though education arglipport to parents in the early ye@hgdge, 2012).

As shown above, themas a period of commitment to address the wider social and environmental
determinants of health, however, progress later stalled and declihedinitial Marmot review
highlighted that the policies had done little to address the root social causeltofrfeepialities and

that policies had not been efficiently-oadinated across all sectors (Marretdl., 2010). Another issue
identifiedwasthattheinitial focusof policieswasoftenlost aftertheirimplementationFor example,
policiesthat wereinitially created and implemented with a focus on the social determinants of health
enced up targeting the behavioural pathway amtdividual lifestyle factors. Consequently, policies

have a behavioural approach and the initial focus on wider social factors is lost (Whitehead and Popay,
2010).
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Furthermore, the previous strategies highlighted above changed with the Coalition gonenriz6é0

with the introduction of austerity measures. Austerity measures and welfare reforms hit children
hardest. Spending on chil dr ewei@dosed byl?01ATee= hdvee | | by
been significanthanges in investment in Suraf children centres from 2040, with a reduction in

funding of approximately 40%and the largest cuts occumg in the most disadvantaged local
authoritiegMasonetal., 2021)

Thisissue wasdirst recognised by the Social Mobility and Child PoveCiymmission which believed

that policies to substantially reduce child poverty were ineffective and that more radical approaches
were neededWhilst earlier policies had committed to tackle the waises of theocial determinants

of health, the commitent half al | en f | at . With the introducti on
set forward by Tony Blair and New Labour and later reiterated by David Cameron in the Coalition
government there was a call for a crpssty approach to tackling child poverWlith the introduction

of the Child Poverty Act (2010) there was a legal commitment to the monitoring, reporting and

eradication of child poverty. However, it became evident early on that this target was to be missed.

By 2014 the number of children limig in absolute poverty had increased by 300,000. This figure
equated to around 20% higher than the target levels for the same period. As a result, the Social Mobility
and Child Poverty Commission offered a bleak assessment believing only implausiblenaalgyres,

such as, vast increases in employment rates for households with children could make any headway.
Consequently, they surmised that previous public policy approaches had failed, smsbhnadrnment

would have to pursue a radical agenda foremssary change (Social Mobility & Child Poverty

Commission, 2014).

A component of the Child Poverty Act was the establishment of the Social Mobility & Child Poverty
Commission. The commission was to act as advjswgdepartmentalbody of the Department of
Education. The initial roles were to monitor the
social mobility and ending child poverty, providing advice to ministers when requested (Child Poverty

Act, 2010). A publicly asilable report was required to update poverty figures and highlight if relevant

targets were being met each year. Since its inception the commissiondeagne several changes.

Most prominently and controversial was the decision to remove Child Pdr@riythe title under the

Welfare Reform and Work Act 2016. Initially, the decision was made to evaluate how child poverty is
measured in the UK, as the relative index of poverty measure was deemed unsuitable,. dnitiailg

away from an incomé&ased measure was pursied thiswaslater abandoned.

Since 2010, the UK has witness e dRobinsdhnggal.e2814; | e ap

Stuckleretal., 2017; Pickeetal., 2021). There ha been increasingealth inequalities as a result of
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rising poverty levels, welfare reform and cuts to local government budgets and services.-1Y 2016
30% of children were living in poverty in the UK. This was approximately a 30% increase in rates since
201011 (DWP, 208). The proportion of children livingh povertywas further expected to increase
with 5.2 million children projected to be living in poverty in 2624 (Hood & Waters, 2017). These
increases are leading to poorer health outcomes and inequalities. Fgleexaimce 2010, infant
mortality has increased for the first time in over a decade (F&dbinson & Barr, 2017; Tayler
Robinsoretal., 2018).

The policies to reduce health inequalities {p84.0) explored in this section have supported families,
improved prevention and treatments and attempted to tackle the underlying social determinants of
health. In order to reverse the trends over the last ten years, policies need to tackle child poverty and
address the root causes of health inequalities. Furtmernagldressing health inequalities makes

economic sense.

Health inequalities have a substantial economic cost to society. In the European Union an estimated
20% of health care and 15% of social security costs are attributable to health inequalitienidabk

etal., 2011). Consequently, it has been identified that addressing social disadvantage in the early years,
through prevention policies, is crucial to reducing spending on later health and social problems such as
unemployment, lifelong conditions dmental health problems (Field, 2010; Marnetial., 2010,

Institute for Health Equity, 2020).

The New Economic Foundation (2008) estimated the cost of addressing social prablamassult of
disadvantage in childhopds £4 trillion over 20 years tthe UK economy. This expenditure is
approximately four times the annual NHS betd@he report suggestl that increased investment in a
combination of early years interventions, universal childcare and paid parental leave could help address
almost half of this cost. Consequently, this would place the UK on similar levels of child wellbeing
expenditure as Sadinavian countries (Akeetal., 2009). Furthermorspcioeconomiinequality was
estimated to cost NHS England £4.8 billion a year {ftftte of total budget), with hospital costs 50%
higher for the most disadvantaged individual compared to the leadvdistaged individual (Asaret

al., 2016).

In the next sections, | will give an introduction to child mental health in the-gealss and explore

inequalities in child mental health outcomes.

2.4 Introduction to child mental health in the early years
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In recent years there has bdanreased attentiogivento identifying determinants othildren and
young peopl e@sreseeechersand cliniegaad irncreasingly support the principle of parity
of esteem between physical and mental healthetlital health is as important as physical he#tir)

we need to improve owrnderstandingf the potential pathways from early risk factors and early
symptomologyto later outcomes$o inform the nature and timing of prevention strategiesss the

lifecourse.

Definition of mental health

The ment al health charity Mind defines ment al h
emotional wellbeing (Mind, 2020). For children, being mentally healthy means reaching key
developmental and emotional milestones and learning how to headtbillate responses to problems

and challenges (CDC, 2022) . Whil st the terms 6 me
clinically diagnosable illness, this thesis utilises the notion of mental health as a continuum of symptom
severity and nasimply the presence or absence of a diagnosable disorder since considerable functional

impairment can be present at adibgnostic thresholds (Angold & Costello, 1996).

Emergence of emotional and behavioural symptoms in the early years is consideoéd parmative
development (Tremblagtal., 1999), however, it is important that these behaviours are normative and
regulated.The understanding of the nosology of emotional and behavioural disorders in the preschool
period is acknowledged to be lesdiwieveloped than for disorders in older children (Angold & Egger,
2006). In young children, mental health can manifest as seciotional difficulties A distinction is

made between internalising disordeesg(, anxiety, depression) and externalisingodiers €.9.,
attention problems, aggressive behaviours and conduct problemt)ermore, with the development

of reliable and validated measures of child mental health, it is widely accepted that there is often
comorbidity between behavioural and emoéb problems. Angold (2006) found that the risk of

comorbidity increased with each additional year of age (from ages 2 to 5 years).

How is mental health measured?

Child mental health can be measured at a diagnostic level or at a dimensional level (symptomology,
traits) (Egger & Angold, 2006; Rutter, 201¥hether child mental health should be measured by one
approach or another has been widely debated (Matadn 2011) and is often given research attention
when changes are made to the widely used classification system, the Diagnostic and Statistical Manual
of Mental Disorders (DSM) (American Psychiatric Association, 2000 DSM is based upon a
medical modelwhich conceptualises mental health constructs as located within the individual that are
represented as disease or illness (Rutter, 2011). Following this approach, it is possible to make clinical

level diagnoses informed by sets of criteria and symptomoladgpting a categorical diagnosis has
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clinical utility, as this can aid communication about treatments and services. Additionally, for
researchers, a diagnostic approach allows for comparisons between cases in clinicalcdinégcalon
settings (Maughar005).

A dimensional approach to psychopathology is also recognised, with levels of symptomology that are
below clinical and diagnostic thresholds being taken into consideration (€l 1995). It is vital
to also investigate and establish subghdd levels of symptoms in populations as they can cause

di stress and i mpairment in |ife aeta,1890)e often 0&i

This thesis focuses on dimensional approaches to child mental health, which are predominarmtty assess
through checklist measures assessing symptomology andtrditse most commonly selected for use

in longitudinal studies of child development due to their reliability, validity, comparative brevity and
consequent low participant burdé&imensional aproaches have become the most widely used method
of measuring mother and child factors (Pickles & Angold, 2003).

Widely usedand wellvalidated checklistfor measuring child mental health in the eayrars include

the Child Behaviour Checklist (CBCl(Achenbacl& Rescorla 2000) the Brief InfantToddler Social

and Emotional Assessment (BITSEA) (Brig@swan & Carter, 2002fhe Strengths and Difficulties
Questionnaire (SDQ) (Goodman, 199%vhi ch can be completed by the ¢
teacher and can be reliahlged tcassesshild mental healtin children fromas young a$2-18 months

of age (Mantymaat al., 2012). However, these measures often do not account for social context or

severity of impairment that may be associated with the constructs of interest 8Hill1989).

Measures of child behaviours often rely on reports being undertaken by difigi@miants who

interact with the child across environments, for example, at home or at school (Achetradad®987).

Whilst dimensional measures have been constructed to minimise subjectivity and how the reporter may
focus on particular behaviours, sce s wi | | be based upon an infor mar
et al.,, 2014). Studies have found that differences between teamimother reported scores are
associated with maternal age, soci oecomebalmi ¢ st af
2007; Kerretal., 2007). Strong rater reliability and agreement have been found for children who have
moderate to severe psychopathology, however, discrepancies are much largeskinsamples
(Achenbactetal, 1987; Konolcetal., 2004).

Ratings may also be independently influenced by SES, with discrepancies between éeatcharent
reports more frequent in lower SES families (Lederberg Sédaé, 2014). Furthermore, Lederberg
Stoneetal., (2014) found that mothers often reportechkiginternalising and externalising behaviour

problems in both girls and boys compared to teachers. Despite the above limitations and challenges
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with a dimensional approach to child psychopathology, these measures are still widely used in child

mental hedh studies, particularly, large cohort studies.

Mental health can also be measured as part of an investigeged approach. This approach is usually
administered by trained interviewers using a set of standardiseessantured interviews, wheg
regpondents provide very detailed accounts about their behaviours. These descriptions are then rated by
researchers trained to reliability in coding practices @dl., 2000). This approach to measuring child

mental health is often very timely and expeasthus, areftennot employed in large cohort studies.

Global burden and prevalence of mental health problems

In high income countries there has beeerpgidemiological transition, whereby, mental health problems
have overtaken infectioudiseases as the leading contributor to disability adjusted/diées lost
(DALYS) in the Global Burden of Disease (GBD) index (Baranne & Falissard, 2818)stematic
analysis of the global burden of mental disorders found that from between 1990 anbe20ahber
of DALYs due to mental disorders increased from 80.8 million to 125.3 million (GBD92The
analysis also found that depressive disorders ranked highest for DALYs across all agengttotipes

exception of ages-04 years, where conductsdrders were the leading cause of burden (GBD9RO

In the UK there is growing concern over the rising prevalence of mental health problems in children
and young people (Collishaw et al., 2018; Institute of Health Equity, 2020). The most recenit officia
survey of mental health in children and young people found that one in six children (16%) had a
probable mental health disorder (NHS Digital, 2020)is represents aincreasdn ratessince 2016,

when one in eight children and young people were idedtib have @robable mental health disorder.
(NHS Digital, 2017). Furthermore, the prevalence of mental health problems in preschooldage (2
years) children was reported for the first time in 2016, with 5.5% of children having at least one mental
healthdisorder (NHS Digital, 2017).

Prevalence of mental health problems also vary across the lifecourse. In preschool aged children
behavioural disorders are most common, and there is little difference in the prevalence of emotional
disorders in boys (4.6%@nd girls (3.6%) (NHS Digital, 2017). With the transition into adolescence,

the prevalence of emotional disorders increases with girls more likely to be diagnosed with an emotional
problem (Greertal., 20®). Strikingly, a survey in England found thaistlis further exacerbated by

early adulthood (1-19 years), with 1 in 4 girls having a probable mental disorder compared to 1 in 10
boys (NHS Digital, 2017).

It is important to understand the prevalence of mental health in early years but also subsequent

trajectories of mental health across the lifecourse as this will provide vital information about optimal
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timing for interventions and policies. For example, the inclusion of the prevalence of emotional and
behaviour disorders in-Zyear olds for the first time in the NHS Digital Survey 2017mach
welcomed. Early identification can help quantify the level of neeceasdre resources cantbegeted

to support families with young children most at risk of continuing difficulties. Intervenitte early

years may be more effectias mental health problems are less entrenamelthey mayprovide
benefits across thifdé course (Webstebtratton & Reid, 2010; Marmetal., 2010; Institute of Health
Equity, 2020).

Child mental health trajectories

Children follow different pathways in their mental health development. These pathways can vary in
time and across keyevelopmental periods. These pathways are also likely to be influenced by wider
biological and environmental factors. Having a clearer understanding of these pathways will help focus
policy and interventions. For example, understanding mental healthidragsmf children exposed to
social disadvantage, may help identify when children are particularly vulnerable and where policy

change is needed to tackle inequalities.

In the developmental psychopathology literature, one of the main theoretical apprdache
understanding the developmental taxonomy of antisocial behaviour was offered by Moffitt (1993). The

6l ife course persistent trajectoryod6 where antiso
through adolescence and also into adulthdodh e 6 a dloil mistceechd tr aj ectory,
behaviour develops in adolescence and declines in adulthood. Moffit (1993) put forward two theories

to explain the different trajectories. For the {deurse persistent group, social, familial and
neuiodevelopmental deficits contribute to the development of child behavioural problems in the early

years and over timehe accumulation of exposure to risks lead to difficulties in later life which are

linked with adult mental health problems (Moffitt, 1998 subsequent examination of data gathered

in the Dunedin longitudinadtudy supported thife-course persistent trajectory (seen in 7.5% females

and 8.2 % males) and the adolesdanited trajectory (seen in 17.4% females and 12.3 % males) and

ledtof urt her identification of two oltihmirt edcds etl rogpjme
(seen in 20.0% females and 23.6 % males) whereby, externalising problems are evident in early
childhood but reduce through late childhood and early adoles¢©ulzgerset al., 2008) and a low

trajectory group (seen in 55.1% females and 55.9 % males).

These distinct trajectories of behaviour problems from the early years to adolescence have now been
well established across populations using different measurezhild mental health problems
(Thompsoretal., 2011; Flouretal., 2018. For example, a study of Belgian children (agedr3 found

that both childhoodimited, and life course persistent groups showed high levels of behavioural
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problems across thearly years, with an improvement in problems scores for the childhood limited
group (Sentseetal., 2017). Furthermore, studies have also tried to identify differing developmental
pathways for internalising problems. A longitudinal study of Australiamdml (aged 4.2) identified

that approximately 75% of children experienced a low difficulty trajectory betwdenygars of age

for internalising problems, with only 2% following a stable, high difficulty trajectory (Vellal.,
2019).

In summary, thee are multiple developmental trajectories evident for mental health problems in
children and these can vary for internalising and externalising problems. Identifying children most at
risk of suboptimal pathways will help target and focus interventionsrided to reduce child mental
health problems. Developmental trajectories are also likebetiafluenced by wider environmental
factors. For example, disadvantaged children are less likely to follow a normative and healthy
development trajectory comparedmore advantaged children (Floatal., 201§. In the next section,

| explore some of the main risk and protective factors that may play a role in trajectories of mental
health.

Risk and Protective factors of child mental health

There is a large @ahgrowing evidence base on risk and protective factors for child mental health.
However, there is still much to learn about how they may influence change in mental health outcomes
over time. Studies suggest a complex interplay of genetic, biological,l,spsiechological, and
environmental risk factors that operate over the life course. This section will highlight some of the main
risk factors for child mental health recognised in the literature. Figuse §@mmarises the range of

risk and protective faors for mental health identified in the literature that an individual is exposed to
across the lifecourse. Risk and protective factors imptal and earhghildhood period are the focus

of this thesis.

Figure 2.5 Risk and protective factors affectitige trajectory of mental health across the lifecourse
(Foresight Mental Capital and Wellbeing Project, 2008).
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Adopting a life course approach to mental health helps researchers to understasociabvand
biological factors interplay in the development and subsequent consequences of mental health problems
over the entire life span (Karestahal., 2013)(Figure 2.5) The lifecourse approach utilises two
perspectives, the psychological life spand the developmental psychopathology perspedtive

understanding the development of mental health problems.

In developmental psychopathology, it is important to understand how risk and protective factors
independently influence child outcomes. This wilbble further examination of possible mechanisms,
pathways and any interactional processes (Rutter, 2011). The many mechanisms at play can make it
difficult to separate out specific causal effects of an individual factor on an outcome, such as child
mengl health. Consequently, this can lead to difficulties in attempting to address risk factors which
contribute to the onset and maintain problems in childhood and, that may also establish and exacerbate

social inequalities (Hill, 2002).

As shown in Figur@ 5, there is a wide range of influential factors in the prenatal and-eittthood
period that contribute to development of mental health across the lifecduinskerstanding
developmental psychopathology requires attention of both proximal and distatsf present in the
wider environment.Bronfenbrenner (2004) proposed that factors can have a proximal or distal
influence. Distal influences refer to the widsocioeconomic environmental or genetic factors.
Whereagproximal influences refer to influences on children such as parental mental health or parenting
quality. Furthermore, distal and proximal factors are not exclusive in their influence. Wider
environmental factors are likely to lead to proximal factordassociated inequaliti€kumstaetal.,
2010). Additionally, individuals may differ in their susceptibility to wider social and environmental
factors, with some more vulnerable to risk factaentributing to inequalitie& outcomegBelsky et

al., 2007)

Furthermore, it is important to understand any temporal relationships between factors in order to
provide information on the developmental processes that are most pertinent in child mental health
outcomes (Rutteet al., 2001).Assessing the timing aklationships between factors and outcomes
(temporal relationships) is important in developmental psychopatholByyte¢ et al., 2001).
Prospective, epidemiological study designs (i.e., fuithorts) can help researchers understand the role

of risk and potective factors across the lifecourse and how they may be receptive to policy and
intervention in critical or sensitive periodBarkeretal., 2017). Timing of effects can be difficult to
isolate and often require study over many yearsekample, prenatal risks are often associated with
postnatal risks, which can lead to a continuum of influence (Hill, 2002&thermore, differential
susceptibility to effects in critical or sensitive periaday help to establish or widen inequalitias

externalising or internalising behaviour problems.
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Life course approaches to mental health have increased as a result of the availability of biological
measures in cohort studies allowing for the examination of -gameonment interplay in the
developmenof mental health problems (Karestatral., 2013). Previous research had been limited to
examining a number of candidate genes for increasing susceptibility and vulnerability, however, large
scale genomics studies have begun to open up opportunitisestigate the role of gemmmvironment

across the lifecourse (Karestaral., 2013).

Wider environmental factors may also-cocur with genetic influences. Genetic influences may be
direct whereby variations of behaviours are transmitted from parenitdqJaffeestal., 2012). Genetic
influences may also be indirect, through gengironment interactions, meaning there is an interplay
bet ween genetic influences and wider environmen
responsiveness toah own environmentGaspietal., 201Q. Behavioural genetic studies have shown

that genetic effects are strengthened on risk factors such as-ghaitdnelationships and stressful life
events on symptoms of externalising disorders (Hetkal., 2009).Furthermore, in the context of
antisocial behaviour, genetic variants of the monoamine oxidase A (MAOA) gene can moderate the
effect of environmental adversity (i.e., childhood maltreatment) on later antisocial outcomese{Caspi
al., 2002; KimCohenet al., 2006). Therefore, the prenatal and egdars environment is vital to
healthy development and vulnerability to wider social factors can contribute to the emergence of
inequalities. These biosocial risks are likely to continue throughout the lifectrsgample, through

the interaction of characteristics such as hormone levels, stress reactivity and pubertal states (Rowe
al., 2004).

Additionally, studies have consistently found associations between prenatal risks such as maternal
anxiety, depression, life events and levels of stress hormone with later emotional and behaviour
problems in children (Davistal., 2007; Van den Bergiétal., 2008). Thee is strong evidence (human

and animal) for sex differences in vulnerability to foetal risks and the different effects of stress on male
and female foetuses (Weinstock, 2007). These differences have been linked to differences in the
HypothalmaePituitary-Adrenal (HPA) axis mechanisms (Aiken & Ozanne, 2013).RRiskociated with
maternal HPA variations ay have different effects on male and female foetuses with prenatal risks
associated with lower levels of emotional reactivity in boys but higher readtivifiyls (Tibuetal.,

2014; Braithwaiteetal., 2017). This suggests that there may be a biological explanation for differences
in risk in males and females or that are their different vulnerabilities and susceptibilities which may be

further influencedy the widersocioeconomienvironment.

Further showing the effects of geaavironments interactionstudies have shown that the prevalence

of depression is higher among immediate family members of individuals with depression compared to
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the general pagation (Mitjans & Arias, 2012). Twin studies have also shown that whilst genes are
important, they are not an independent risk factor. There is likely to be further interplay with the wider
environment (Sullivaret al., 2000). For example, adverse lifeeats were found to be stronger
predictors of depression in individuals with a genetic risk for developing depression than individuals
not predisposed to risk (Kendletal., 1995).

Understanding the role of genetic influences is often complex and oglistidy designs explicitly
capturing genetic and biological data to test for interactions and comparisons (i.e., twin samples). Whilst
genetic effects are not the focus of the studies in this thesis, there may be associations that are partially
explainedby unmeasured genetic effecthis section has explored hdthe emergence of differences

in externalising and internalising behavioupbblems may be as a result of genetics and foetal
programming, however, these effects are likely to work alongside wider environmental factors. In the
next section, | will explore some of these factors that may contribute to the development of insqualitie

in mental health outcomes.

The familial and social environment are important risk fadioas may be targeted for intervention to
reduce the risk ofhe emergence of child mental health problems (Bayat., 2005; Marmottal.,

2010; Mantymaaet al., 2012). Parental psychopathology has widely been acknowledged as a
determinant of child mental health, with parental depression shown to haviasting effects on a
chil dbds c ogfeindtional deveboprment €ommings & Davies, 1994; Murray @& ger,
1997).Parental mental health impacts from very early in life with prenatal and postnatal depression
associated with children experiencing more externalising and internalising symptomology (Gelfand &
Teti, 1990; Dearet al., 201Q Kingston et al., @12). Parents who experience chronic mental health
problems are also at further subsequent risk due in part to the impact on their own lives. Individuals
may experience a loss of income from work absence or loss of employment which canrfcréaese
stresses in the family environment, which in turn may lead to poorer child mental health outcomes
(Chen, 2017).

Parental mental health can also negatively affect parenting quality and subsequently contribute to poorer
mental health outcomes fohitdren. For instance, maternal depression has been associated with more
negative parenthild interactions. Maternal depression has been associated with less sensitivity to
childrenbés emotions and behavi our s.ewikhdrawnenda mp |l e,
disengaged with their child and may engage less in positive social interactions such as playing (Lovejoy
etal., 2000; McLearretal., 2006).

A potential pathway betweeECs and mental health outcomes in later life i§ghelial environment

(Repetti et al., 2002. Early parentchild relationships have long been recognised as important,
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potentially protective factors, for healthy development with social and emotionséaqaences for

children (Bowlby, 1988)Positive early motheinfant interactions are important in the development of
attachment security, as a parentdés ability to he
development of emotion regidey capacities (Goldbergtal., 1999).

Positive parenting and involvement in a chil dos
periods, such as the early years (Whetlal., 2014). Parental warmth and parenting quality have been

shown to nediate the effects of family stressors on children seniotional behaviours (Kawabata

al., 2011, Beijersbergeet al., 2012; Reubertal., 2016). Providing emotional support, bonding and
active engagement in a chdlhldélsplwifteh cami edhconud ag

capacity in response to stressors (Batlai., 2014; Hernandez & Popli, 2017

Furthermorepar enting that | acks warmth and receptivene
health Davies& Windle, 1997. Harshor erratic disciplinary practices have been associated with both
externalising and internalising symptomology in both children and adolesd@atshpff 2002;

Patterson & Stouthaméroeber, 1984) Studies have also shown that socim®omic status may

i nf | ue n cattitudetathee childi@rsand their subsequent approaches to parenting prédoéfes

etal., 2002).

Parental, child and family risks athoughtl i kel 'y to work in a O0transac!H
(Mantymaaetal., 2012). For example, early externalising symptoms might contribute to the stability

or continuity of parenting stress (Williforet al., 2007)which in turn may influence parentintj is

|l i kely that these mechanisms form 6r ietalk202). ust er s
Influences are also likely to be-8irectional between mothers and their childréoghanskagtal.,

2004) Children are also likely to influence their mothers, with child attributes such as temperament
affecting and contributing to the paresitild dynamic (Belsky, 1984). Studies have found that high

levels of infant irritability predict the onset of depressin mothers already identified as at risk of

postnatal depressidiMurray etal., 1996)

Furthermore, norwompliant behaviour in boys, aged 1.5 years, predicted higher levels of maternal
depressive symptomology, after adjusting for satgmographic fetors (Grosset al., 2009).
Additionally, higher levels of depressive symptomology were associated with both teacher and
adolescent reported externalising problems, even after controlling for initial levels-obngaliance
(Grosset al., 2009). This higlights that influences are likely to be-directional in the parefthild
dynamic and have effects across the egglgrs and into adolescence.
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In summary, it is clear that there is a complex interplay of factors in the prenatal and early childhood
perod that can contribufAe Bbatkhdl dyeBOow!| btgms{ &b 7 B ¥ .
at each and every stage of the journey on an interaction between the organism as it has developed up to
that moment and the environment in which it findslitfe. 0 Ther ef ore, adopting a

a useful framework when examining how and when inequalities in mental health proelesiep.

Genetic, social and wider environmerftadtors(figure 2.5)do not operate exclusively and can lead to
increased susceptibility or further exposure to
to illustrate this issu€Conger (1992) posits a consequential model in explaining the role of family stress

on child mental health. The model highlights how social disadvantage (distal factors) can cause
economi c pressur es, which in turn contributes t
affects parenting style or quality of parenting, which insamuence leads to negative behavioural
adjustment in childrefWhilst this model can be adapted and utilised across the lifecasnsentioned

above there are genetispcioeconomiand wider environmentéctors in the prenatal and easigars

thatae vital to a c¢hi bk 6éas behaegatédttoragdressasocial iInegyaliiesn t

Furthermorepsychosocial environment theory offers a possible explanation for the increased risk of
mental health problems for the most disadvantaged individuals s oci et y. Peopl eds pe
standing and place within theocioeconomicsphere can affect health via psyat@ureendocrine

processes (Lynctet al., 2001). Furthermore, the accumulation of stress associated with low
socioeconomigctatus may lead to higher rates of depression (Lytah, 2001). Whilst, inequalities

are often measured in adult populations, similar effects have been identifieittinen (Lupieretal.,

2000).

This thesis primarily explores risks and protective factesmipeconomiaonditions and parental

mental health)n the perinatal periods these are amenable to change through policy and intervention.

2.5 Inequalitiesin child mental health

Primarily research on child mental health has been conducted from a psychological and/or psychiatric
perspective. Whilst there has been an increase in child mental health research from a health inequalities
perspective, a focus oy child mental health is still in its early stag8scioeconomiclisadvantage

is a weltestablished risk factor for developing mental health problems. Disadvantaged children are
more likely to be exposed to psychological and biological risk factors that lead to the early development
of mental health problem®ickett & Wilkinson, 2015; RaverSieberetal., 2008; Essegtal., 2006;
Tennantetal., 2007.
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Previously, a systematic review exploring socioeconomic inequalities in child and adolescent mental
health (518 years) in highncome countries found that tlmeost disadvantaged children were up to

three times more likely to have a mental health problem compared to less disadvantaged children (Reiss,
2013). This association was identified in 52 out of the included 55 studies. Whilst there is strong
evidence oftte association of social disadvantage and the risk of subsequent mental health problem in

children aged 4.8, this relationship remains unclear in preschool aged children.

Furthermore, there is evidence that social inequalities in child mental healtloraening. A recent

study explored child mental health inequalities across three UK population cohortsyeérbld
children (British Child and Adolescent Mental Health Surveys and the Millennium Cohort Study)
assessed in 1999, 2004 and 2012 (Colliskigat., 208). The study found that there were substantial
socioeconomignequalities in child mental health within each cohort. Additionally, when comparing
mental health scores between the most and least disadvantaged children, scores increaseddss50% acr
the study period (1992012) (Collishawetal., 20B).

There has been a growth in literature assessing the relationship between socioeconomic disadvantage
and child mental health outcomeger the lifecoursghowever, few studies explore social inelifies

in trajectories of mental health across the early years. Predominantly, research on child and adolescent
mental health trajectories have explored changes in behavioural and emotional profiles through key
development phases (i.e., childhood intolasioence) and whether trajectories vary by sex (Odgers

al., 2008; Murrayetal., 2®2; de Lijsteretal., 2019).

Social inequalities in child mental health may also vary by the domain of mental health measured.
Vanderblit & Gleason(2011) found that that disadvantage led to an increase in the risk of both
internalising and externalising behaviours. Whereas studiesfband that SECs was associated with

increased risk for internalising behaviours orihaterson et al., 2013; Ciciolla et al., 2p14

Social inequalities in child mental health have been shown to track through into ad(Mhmoetal.,

2012; Arang etal., 2018)However there is limited and mixed evidence as to when early inequalities

in child mental health are established and whether inequalities widen or narrow across childhood. Bayer
etal., (2008) in a populatichased study of 585 children Australia found that household income
(measured at 7 months postnatal) was not associated with changes in externalising or internalising
behaviour scores from 1.5 to 3 years of age. Con
New Zealand chilren, that the most disadvantaged children (defined by low maternal education) were

more likely to have persistent mental health problems between 2 and 4.5 years of age, compared to the

least disadvantaged children.
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Mazzaet al., (2016) demonstrated in a sample of 2045 Canadian children that exposure to poverty
influenced longitudinal trajectories for hyperactivity, opposition and physical aggression behaviour
profiles.Furthermore, the accumulation of experiencing socialliantage was particularly important.
Children that were exposed to persistent poverty had higher levels of these symptom profiles from age
1.5 to 5 years of age, befoggperiencinga much slower rate of decline through to eight years of age

compared tolaildren who were not exposed to poverty (Maetal., 2016).

2.6 Gaps in the literature

The following points highlight several gaps in the evidence based in relation to inequalities in child
mental health outcomes in high income countries. The workignthesis aims to address the gaps

identified, to enhance current understanding of inequalities in child mental health outcomes.

- Firstly, there is a growing body of evidence that there are social inequalities in child mental
health outcomes across thelggears. The studies in this thesis will seek to enhance the current

evidence based.

- The association between SECs and the risk of child mental health problems has been
demonstrated in children and adolescents agiglyears. However, it remains unclé@ahese
inequalities are already established in the
warranted to pool together and summarise the current evidence on this issue. Study 1 of this
thesis seeks to enhance understanding of early soeglalities via longitudinal studies,
capturing SECs in the perinatal period and validated measures of early child behaviours through

a systematic literature review.

- Little is known about the trajectories of inequalities in child mental health, parljcufathe
early years. Furthermore, there is mixed evidence as to whether trajectories differ for
internalising and externalising behaviours and whether these differ by sex. Study 2 of this thesis
seeks to address this gap in the evidence base by egpilajectories of child mental health
from early to latechildhood, using data from a longitudinal birth cohort study conducted in
the Wirral, UK.

- Parental mental health is a widely known risk factor for the development of child mental health
problemsHowever, there is a small evidence base exploring the role of maternal mental health
in explaining any early social inequalities in child mental health. Study 3 of this thesis seeks to
enhance our current understanding of this issue through analysistiflenpérinatal mental

health measures.
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2.7 Policies to tackle inequalities in child mental health

In this section, | will give a brief introduction to policies in the UK to tackle the burden of child mental

health problems.

The prevalence of child mental health problems is increasing acrossnbgghe countries and
socioeconomic inequalitiés child mental healtlare an important public health concefs.discussed

in section 2.3, prior to 2010 there was a comprehensive strategy and policy focus on addressing the
wider social determinants of health, which helped to reduce rates of child poveitymnge child

health outcomes.

The UK government set out its intention to improve mental health outcomes across the population with

the introduction of the 6No Health without Ment a

APromoting good ineeaning éarlyhparaculdarly in @en aucial childhood and
teenage years, we can help prevent mental illness from developing and mitigate the effects when it
d o e(PaH, 2011).

In order to achieve this aim, focus was given to collaborative work aatessls, workplaces and local

authorities to promote children and youpge o p mentlshealth and wellbeing (DoH, 2011).
Subsequent action to address the issues of chil
priorities for essential changerime nt al heal t hé strategy (DoH, 2014)
needed immediate change and improvement. The key commitments were aligned to early detection of
mental health improvements and access to services. For example, there was retcbgh#ictess to
psychological therapies for children and young people was not adequate and should be expanded to
cover all children of England by 2018 (DoH, 2014; Gareatl., 2022). Extending on the need to

improve access to services and treatmentélrergment announced that targets to reduce waiting times
(treatment within 6 weeks for 75% of referrals) for Improving Access to Psychological Therapies
(IAPT). Additionally, £150 million of funding over five years was announced to tackle this issue (DoH,

2014; Garraetal., 2022).

The government has stated that it is committed to reducing mental health problems in children and
young peopl e. In 2015, A1.25 billion investment
the next five years, witl significant proportion of this budget to improve standards and robfout

IAPT programmes across England (DoH, 2015). With continued issues with access to services, the
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government announced that there should be better mental health provisions iroeduseitingsas

well asfunding new support teams to target early intervention (DoH, 2017).

The NHS Long Term Plan (2019) designed to set out priorities for the NHS England for the next ten
years included a commitment to reduce waiting times andge®érvices to 70,000 more children and

young people (Garratt al., 2022). Noting that funding for services still remained an issue, a key
commi t ment was set out , whereby, funding for ch
would grow faster thn the overall NHS funding (DOH, 2019). Furthermore, the plan projected that
345,000 children and young people would be able to access services provided by the NHS by 2023/24
(DoH, 2019).

The updated Marmot review (2020) highlights that there are wagyrindications that there are

widening social inequalities in mental wellbeing in the @kd that current policies to address these

i ssues are not adequate. There needs to be a st
approach alongside potiies that target the wider social determinants of health. A more detailed

discussion on policies to target inequalities in child mental health is provided in Chapter 7.
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Chapter 3

Methods
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3.1 Introduction

This chapter provides a description of the data source and analytical methods used in the analyses
presented in Chapters&4of this thesis. In this chapter | will outline the methods utilised on a-study
by-study basis. Firstly, | @scribe systematic review methodology, outlining some general principles
about their utility before moving on to the specific protocotliesystematic review in order to address
objective 1. Next, | describe the Wirral Child Health &welelopment Study, the data source used for

the analyses in Chapterss5Then | present the methods used in Chapté&rsobaddress objectives 2

and 3, including details of ethical approvals, study design, inclusion and exclusion criteria, primary
exposue and outcome variables and data analysis. Finally, | present a summary to outline how the

approach | have proposed, when triangulated, addresses my research questions.

As described in Chapter 1, the objectives of this thesis are to:

1. Systematically revie the literature on the relationship between childhood socioeconomic
conditions(SECs)and preschoeh ged chil drends mental health

2. Assess the impact ebcioeconomiconditions on longitudinal trajectories of child behavioural
and emotional problems

3. Assesghe role of perinatal maternal mental health in explaining early social inequalities in
child behavioural and emotional problems

4. Consider policy implications of the above

The methods described in the following sections were chosen to address theasbjedthie most

effective way.

3.2 Study 1: Relationship between socioeconomic conditions and preschagéd
childrends ment al health: a systematic revie
Study 1 is a systematic literature review, which aims to assess the association between SECs and
preschochged chil drends ment al health in high i ncome

rationale for undertaking a systematic review and the development of the review protocol.

3.2.1 Systematic Reviews

The purpose of systematic reviewsdsdentify, summarise, analyse and critically evaluate all relevant
studies to answer focused research questions (Blebaer 2010). A systematic review is designed to
compare and synthesise evidence from several studies to establish consisteatieerxigé an effect
(Greenhalgh, 2010).
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Systematic reviews can address relationship, correlation and causal questions and can be shaped for a
particular audience, for example, clinicians (Bolanal., 2013). The results of a systematic review
should povide an unbiased summary of findings from a large body of available evidence thus enabling

greater reliability in informing policy and practice decision making (Greenhalgh, 2010).

A systematic review follows a strict set of predefined guidelines, sgsiteand reproducible methods

to increase validity of conclusions drawn (Khanal., 2003; CRD, 2008). Before undertaking a
systematic review, it is necessary to establish if there are completed or ongoing reviews. If a review has
previously been undertak on the research question, then the review should be assessed to determine

its quality and suitability.

The first step in conducting a systematic review is to develop astvatitured and clear research
guestion. A poorly framed research question le#ld to illformed search terms and strategies. There

are many tools available for constructing a review question depending on the subject foc L Z0@RD
Bolandetal., 2013). The review question in this study was developed utilising the PICO framework.
The PICO framework is widely used in health research to construct focused and precise questions. PICO
uses four key elements to design research questions: the population under investigation; exposure or

intervention of interest; the comparison exposuig #re outcome of interest (Richardsgal., 1995).

To ensure greater transparency in the review process, researchers are encouraged to develop and register
a protocol. A systematic review protocol outlines the proposed methods to be used in the review
Decisions about the review question, inclusion criteria, search strategy, study selection, data extraction,
quality assessment, data synthesis and plans for dissemination of results should be reported. The

protocol is an iterative process that requirésmasparent approach at all times. (CRD, 2008).

PROSPERQO is an international prospective database for registering systematic reviewsielhédth
outcomes. The database is funded by the National Institute for Health Reseandyid®ration of

review protocols is on the rise as it ensures greater transparency in the review process. A database of
review protocols helps to identify any reviews that have already been undertaken on the topic of interest,
thus, limiting publication bias. A protocol wdsveloped and registered with the PROSPERO database

as show in section 3.2.2.

3.2.2 Relationship between socioeconomic conditions and preschaoj e d chi | dr end s
to five years of age) mental health: a systematic review protocol

Background
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A social gradient in health outcomes, whereby the most disadvantaged in society experience less
favourable health outcomes, has been well established across multiple conditions, including mental
health (Grahan2004 Pickett & Wilkinson, 2015). Mental hedlis poor in the United Kingdom (UK),

and there are concerning indications from UK and international studies that the prevalence of affective
disorders in adolescents is rising (Gunmtial., 2018). Furthermore, there is increasing recognition

that thee are growing inequalities in health outcomes in the UK (WERI14). These inequalities in

health outcomes are preventable and amenable to policy intervention.

In early childhood, mental health predominantly refers to behavioural and -sowébnal
devdopment,including externalising (aggression, conduct) and internalising (anxiety, depression)
problems. In the UK, one in ten children and adolescefi$ (fears) have a clinically diagnosed mental
health problem (behavioural 6% and emotional) 4{@&reenet al., 2004). The prevalence of mental
health problems is a growing concern, with 24% of girls and 9% of boys aged 14 yeaspa®ing

high levels of depression in the UK (Patalay & Fitzsimons8p0ilis also well established that adverse

child mental health is associated with poor educational and health outcomes, lower adult socioeconomic
status, and poorer health in adulthood (BreGksin & Duncan, 1997; TayldRobinsoretal., 2016).

Following a life course framework in the study of healtlegualities allows for a temporal
understanding of how factors may shape later mental health trajectories (Gal@iaide2010). A

recent systematic review showed that by school age, inequalities in child mental health are already
evident. Children angloung people growing up in the most disadvantaged circumstances were found
to be tweto-three times more likely to develop mental health problems compared to children from less
disadvantaged backgrounds (Rei2813). Reducing theseequalities in mental health outcomes
earlier in life is therefore a public health priority (Marm2®10). However, it is not yet known how

early these inequalities manifest and develop.

Despite increasing recognition that the early years oftai | dés | i fe are critic
inequalities in health outcomes may well develop, it is still unknown how early in life inequalities
develop (Marmqt2010). This review aims tmentify when early inequalities in child mental health

are generatkin order to identify clear targets for intervention.

Gaps in the literature: why a systematic review is warranted

A preliminary search of PROSPERO (a database of registered review protocols) indicated that there
were no completed or ongoing reviewgkpring social inequalities in preschool child/infant/toddler
mental health at the time of the search. A previous systematic review has been carried out exploring

socioeconomic inequalities in child and adolescent mental health.(R@ls3jfound that 52ut of the
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included 55 studies reported an association between at least one measure of socioeconomic conditions
and mental health problems. The review concluded that the most disadvantaged children were up to
three time more likely to have a mental hegltbblem compared to less disadvantaged children (Reiss,
2013). I will now outline the key strengths and weaknesses of the previous review and state how the

present study will build upon this.

The Reiss review focused on children and adolescerit8 {&as), including only four studies with a
preschooclge population. Many of the identified studies used presag®mmental health as a baseline
measure for mental health later in the life course. The present review aims to address the issue of

assessing o early in the lifecourse, social inequalities in mental health outcomes are established.

The Reiss review was conducted in six electronic databases and used limited search terms for both the
outcome and exposure measures. Searches for mental health prsbl wer e restricted
healtho or fAmental disordero. Exposure terms wer
inequalityo or Ai ncomeo. ( Rei ss, 2013) . From s
searches, it was difficutb discern whether the outcome measures used were available at the target
population age for the current review. Many of the studies identified in scoping searches used the early
years as a baseline measurement either for comparison to later develogtagetabr in longitudinal

methods such as growth curve modelling.

Scoping searches for the current review indicated a growth in publishedyeartystudies and that
studies with a preschoalge population were predominantly cohort studies. Searchesitied that

multiple studies were drawn from a core group of international cohorts. These included international
cohort studies with socioeconomic measures and child health outcomes such as the Copenhagen Child
Cohort, Danish National Birth Cohort, GenévatR (Netherlands), BELLA (Germany) and the
Longitudinal Study of Australian Children. To ensure relevant search terms were used in the review,

terms used in titles and abstracts of these studies informed the search terms used in the review.

The previousreview and scoping searches indicated that search terms could be expanded to better
capture the review question and that a wgellined population should be specified and reflected in the

t er ms. For exampl e, sear chi n gvoufd pateatiglly kdemtdylmore a nd A i
relevant studies. These terms were deemed likely to identify studies focusing on early manifestations

of child behaviour problems that would not necessarily have been identified with the previous review

search criteria.

Scoping searches indicated potential issues with searching for a preageqmbpulation. The starting

age for schooling (compulsory or voluntary) varies worldwide, with children starting as early as four
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years of age and as late at seven years offdgeariation in age in which the outcomeaissessed has
implications for interpretation of results included in the review due to the levels of child development

in these yearslherefore, it was necessary to have adefined population age in the review.

Development of the systematic review protocol

Research Question

Is exposure to lower socioeconomic conditions (SECs) compared to higher SECs associated with the

emergence/development of mental health problems in children up to five years of age?

Population

Any preschoolaged child aged 5 and under from a kilgtome country defined as being a member of
the Organisation for Economic @peration and Development (OECD). The OECD aims to monitor
economic development of member countries and proyidiésy recommendations to tackle poverty.
(OECD, 2020).

Exposure

The exposure of interest was lower SECs compared to higher SECs, commonly, measured at the
individual or aggregate level by income, education, occupation, employment, degraation in the
perinatal period.

Outcome

The primary outcome of interest was any validated measure of mental health in pragettbctildren.

For example, internalising and externalising behaviour problems as measured by the Child Behaviour
Checklst (CBCL) or the Strength and Difficulties Questionnaire (SDQ).

Inclusion and exclusion criteria

Using a clearly defined inclusion/exclusion criteria during the screening process adds rigour to a review
and reduces the possibility of selection bias PCR009). The inclusion and exclusion criteria were

developed to systematically screen search results and ensure only relevant articles were included in the

final review.
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Longitudinal observational studies (prospective, cohort anda@deol) that wereavritten or translated

into English, reporting quantitative results assessing the association of SECs in the perinatal period and
subsequent preschool mental health outcomes were included. Socioeconomic conditions could be
measured at either the individatcupation, income, education, employment) or aggregate level (area
deprivation). Only studies conducted in higicome countries (defined as being a member of the
OECD), written or translated into English were included.

Studies that did not specifydhage of the sample, included a n@tidated outcome measures (or
measure temperament), or where the primary outcome measure was not stated were excluded. Studies
with no exposure comparator or where SECs are not defined were also excluded. Literaw® rev

and case studies were also excluded. Studies that exclusively usgrawgubf the population, for the
example, children in care, were also excluded.-Hoglish language studies were excluded due to time

and resource limitations.

The inclusion ad exclusion criteria were applied to the abstracts of identified studies and subsequently,

the full text of obtained studies. Table 3.1 summarises the inclusion and exclusion criteria used.

Table 3.1: Inclusion and exclusion criteria to be applied ta-haasults.

Inclusion Criteria

1. Longitudinal observation studies (prospective, cohort-casgol) reporting quantitative
results assessing the association of SECs in the perinatal period and subsequent preschool mental he
outcomes

2. Studies quantitatively measuring SECs at an individual or aggregate level by income, education, occu
employment or area deprivation

3. Studies written or translated into the English language

4. Studies reporting on human subjects

5. Studies conducted in highcome countries defined as members of the OECD

Exclusion Criteria

1. Studies that do not specify age of the sample

2. Studies that include neralidated measures of child mental health

3. Studies that measure temperament

4. Studies where no primary outcome measure is stated

5. Studies with no exposure comparator or where SECs are not defined
6. Literature reviews and case studies

7. Studies that exclusively use a sgroup of the population (e.g., children in care)
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Search strategy

Areview is likely to be biased if literature is missed and omitted from the review (LefetiaNre2011).
The review therefore utilised multiple systematic approaches to identify as much relevant literature as
possible. A threestage approach to seanmshiwas performed: 1) database, 2) grey literature, and 3)

reference list searching. The three stages are described below.

(1) Database search

Databases most relevant to the research question and subject were selected as they were likely to yield
the mostrelevant research papers. Databases were informed by previous health inequality and mental
health reviews. The databases selected were; MEDLINE (Ovid), PsycINFO and Web of Science Core

Collection. Databases broad in scope were preferred to optimise thh.sea

The search terms were identified from scoping searches and comprise of broad mental health outcomes
and socioeconomic terms (Append)x Relevant synonyms for SECs and child mental health outcomes

were identified from previous systematic reviewshvatfocus on health inequalities or child mental

health (Reiss 2013; Uphoét al., 2014; Adameta | . , 2018) . The use of t he

limited in the population age of interest. To reflect this, the terms included broad mental health

outcoms , f or example, Apsychopathologyo; fAinternal

Whilst, the list of terms is not exhaustive, the outcome terms were intended to provide a comprehensive
range of childrenbs me n wdokused enaldngitidinad studiespretayant As
terms were included as part of the search strategy. Each OECD country was added as a search term to

help identify relevant studies. An illustration of the search terms used is reported in table 3.2.

The searcharms were initially developed and refined in MEDLINE (Ovid) (Append)ix For an
optimised search, where possible, search terms were exploded. Search terms could not be exploded in
PsycINFO and Web of Science Core Collection, therefore, relevant expleches were added as

individual keywords in the main search.

To ensure rigor, the same search terms were used for each database query within PsycINFO and Web
of Science Core Collection. However, as the design and functionality of the databases varied, searches
were adapted when necessary, for example, proximityatgerdiffered for each database. Each term

was searched for within the title, abstract and keywords of the documents contained within each

database. Careful attention was paid to the variation of search functions within each database.
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Database filters wre applied to the search in order to narrow down the search results into a more
manageable number for screening. Where available, filters for English language, human subjects, age
range (e.g., infant, preschool) were applied within each database.\wéterapplied to limit the search

to studies conducted from 1980 to present date. As methods of classifying SECs and social conditions
have changed over time, this ensured data were relevant to present day. Only filters directly related to
the inclusion saah criteria were applied. Search results were exported into reference management

software O6Mendel ey 6, where results from al/l t hr e

Table 3.2: lllustration of search terms used in database searches.

Socioecoomic terms  Mental health terms  Age terms Study design terms Geographical terms
Depriv* External* Early Life CaseControl studies Australia Korea
Disadvantag* Internal* Early Years Cohort studies Austria Latvia
Education* Mental disorder* Infan* Cohort* Belgium Luxembourg
Employment Mental health Preschool Follow up Canada Mexico
Income* Psychopatholog* Toddler* Longitudinal study Chile Netherlands
Czech
Inequalit* Prospective study Republic New Zealand
Occupation* Denmark Norway
Poorest Estonia Poland
Poverty Finland Portugal
Social Class France Slovak Republic
Social determinant* Germany Slovenia
Socio* Greece Spain
Socioeconomic Factors Hungary Sweden
Socioeconomic* Iceland Switzerland
Underprivileged Ireland Turkey
Israel United Kingdom
Italy United States
Japan

*indicates truncated term to allow for different suffixes

(2) Grey literature

The second strategy consisted of grey literature searching. The search was conducted by entering the
ter ms; Afment al heal t ho, Aipsychopat hol ogyo, A on
ii ncomed, Adeprivati ono, tdthehGodgld and GdbdlerSthalar searcha nd A

engines. The inclusion and exclusion criteria were applied to the first 100 results.

(3) Reference list search
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The third stage screened the reference lists of included studies from the previous two strategies to
identify any relevant publication that may not be stored on electronic databases and were consequently

missed in the electronic search.

Screening the search results

The results identified were screened for inclusion applyineeptablished criteria (T#d 3.1). Titles
and abstracts were screened by the principal reviewer (CR), with a random sample (minimum 10%)
independently screened to ensure consistency. Any discrepancies were discussed until an agreement

was reached.

Quality appraisal oftudies

Risk of bias and quality assessment of the identified studies was undertaken using the Newcastle
Ottawa Scale (NOS). The NOS was developed to assess the methodological qualitsenidoomised

studies, such as cohort and casatrol studies and is reconemded by the Cochrane Collaboration

(Wells et al., 2018). The NOS incorporates a star rating system to assess sample selection,
outcome/exposure ascertainment and confounding. Consequently, the results of the quality assessment
could be quantified into aere for each study. Using the star ratings, scores were converted into tertiles,
whereby, three groups were created according to the distribution of the raw quality scores, to denote
studies of high, medium and low quality. A second independent reviesessed a random sample

(10%) for interrater reliability. If needed, any discrepancies between reviewers were discussed until an

agreement was reached.

Data analysis and synthesis

To organise and facilitate data comparison, tables were generatedrosdficExcel by extracting
relevant data from each study. A standardised data extraction form provides consistency in a systematic
review by reducing the risk of bias, therefore, improving validity and reliability. Data extraction forms
should be developednd piloted with the review question and analysis as the focus. Therefore, the
extraction forms were modelled on previous systematic reviews with a focus on health inequalities
(Uphoff etal., 2014; Adamestal., 2018).

Data extracted included the foling: aim/hypothesis, study design, level of analysis, country, sample

size, age range/mean, mental health outcome, method of measurement, measure of SECs, covariates,

statistically significant results, nesignificant results, conclusion and quality assesnt.
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Due to the broad structure of this review, heterogeneity between study design, populations, exposure
and outcome measurements was expected. Consequently, data synthesis was dictated by the data
available. To further explore the association betwE@s and child mental health outcomes, & sub

group analysis was undertaken on study design factors and potential mediating factors on the
relationship. Including, but not limited to, the following: internalising and externalising behaviour
problems, sexféects, methods of measurement and level of analysis (at the individual or aggregate

level).

Where data allowstratification by developmental stages (perinatal, infant, preschool) will be explored.

The strength of a st udyNDS, wighwondlesiosdran theimbst robbse i nf o
and reliable studies given greater weight in discussions. Key concepts and trends that emerged will be
explored through narrative synthesis. Where data permits, results will be visualised through harvest

plots and pooled in a metanalysis (Ogilviestal., 2008).

Discussion

This protocol is for a review which aims to highlight any relationship between socioeconomic
conditions and subsequent mental health outcomes in preschool aged children. The review will assess
the direction of association and may highlight mechanism k§.riEhe terms have been selected to

yield the most relevant literature in order to explore and highlight potential sex differences in mental
health outcomes, differing associations by country and level of SEC measurement. The increasing
prevalence of menthealth problems in children is a major public health concern, and there are stark
social inequalities in outcomes. Disadvantage may start before birth and more research is needed for to
identify the earliest manifestations of mental health problemsréhdts from this review will inform

the development of further empirical analyses to explore the early origins of child mental health
problems in the UK.

Ethical considerations

Secondary research was conducted on published studies. No ethical appsoreduired. The review

process was conducted in a systematic way to ensure rigour and validity.

PrismaP 2015

The Preferred Reporting items for Systematic Reviews and -Meddyses for Protocols 2015
(PRISMA-P, 2015) checklist aided the development of this review (Appefidix
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As outlined above, a systematic review is the most effective way of synthesising the existing literature
to address objective 1 of the thesis, to assess the relationship between sooneconditions and
preschool aged childrends ment al health outcome

adopted to address objective 2.

3.3: Study 2: Assessing the impact @ocioeconomiconditions (SECs) on longitudinal
trajectories of child behavioural and emotional problems: Findings from the Wirral
Child Health and Development Study

Summary

Study 2 addresses objective 2 of this thesisassess the impact ebcioeconomiconditions on
longitudinal trajectories of child behavioural and emotional problems. In particular, the study aimed to
determine whether or not there are distinct trajectories for internalising and externalising behaviour
problems for the least and mogdived children and whether any inequalities, narrowed or widened
over time. Study 2 employed secondary analysis of data collected as part of the Wirral Child Health &
Development Study (WCHADS). The following sections describes: the data source, stigiyuded

to address the aims of the research, the selection of dependent and independent variables, and the

methods used to analyse the data.

Data Source

Study 2 used data collected as part of the WCHADS. The WCHADS was funded by the Medical
Research Qancil and was set up with support W@firral University Teaching Hospital NHS
Foundation Trust and continues to be supportedvbyal Community NHS Foundation Trust and
Cheshire and Wirral Partnership NHS Foundation Trust. The WCHA&&irst granted fukethical
approval by the Cheshire North and West Research Ethics Comnfti¢e D5/Q1506/107 (June
2006). Subsequent ethical permissions were secured for further waves ofudpliovthe longitudinal

study [REF: 10/H1010/4 (June 201014/NW/1484(December 2014)].

Socioeconomic context of the Wirral

In order to understand the composition and sample of the Wirral Child Health and Development Study
this section situates the cohort within the socioeconomic context of the study location. The Wirral is
peninsula, located in the North West of England (Figif¢. Understanding the sociodemographic
composition of an area is vital for public health asgudups of the population are likely to experience

differing health outcomes and interactions witlaltie services.
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Figure 3.1: Map of United Kingdom showing location of the Wirral (study location)
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Socioeconomiconditions on the Wirral range between the deprived inner city and affluent suburbs.
Figure (3.2) shows the variation in deprivation due to low income across wards, using deprivation
quintiles in relation to Englandt the time WCHADS was set up. In 20@¥irral had significantly

worse levels of income deprivation, levels of child poverty, life expectancy and early deaths compared

to national averag@epartment of Health, 2007)

Figure 3.2: Distribution of Wirral income deprivation levels compared tolaBdgat the start of
WCHADS (Adapted from Department of Health, 2007).
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The socioeconomic context of the Wirral has remained relatively stable across the duration of
WCHADS. Latest public health reports show that the Wirral is in one of the 20% mostediejocal
authorities in England. Approximately 1 in 5 children live in a-loaome household, however, there

is large variation across wards. For example, in Heswall trerdess than 1 in 20 children living in

low-income families compared to 1 in 3ildnen inthe Birkenhead wardRHE, 2019).

The Wirral scores significantly lower for poor health indicators such as life expectancy, all age mortality
rate and emergency hospital admission rate for intentionahagti compared with the average for
England (Wirral Intelligence Service, 2019; Public Health England, 2020). There are stark health
inequalities within the Wirral with life expectancy 12.5 years (men) and 10.1 years (women) lower in
the most deprived areas compared with the least deprived(Ri¢BEs2017;PHE,2019).

Figure 3.3 shows the latest child health profile for Wirral comparing a set of indicators against the
national average. These profiles are a vital tool in allowing local government and health services to
identify health inequaliés and areas for improvement in child health and-belhg outcomes through
public health actions. Children and young people in the Wirral are significantly worse than the national
average for hospitalisations due to substance misuse, admissionsudiscd sefharm and admissions
for mental health conditions. Most strikingly shown is the increasing rate of hospital admissions for

mental health conditions.

Figure 3.3: Child Health Profile Wirral 2021 (adapted from PHE, 2021).
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The chart below shows how children’s health and wellbeing in this area compares with the rest of England. The local result for each indicator is
shown as a circle, against the range of results for England shown as a grey bar. The line at the centre of the chart shows the England average.
= No significant change © Not significantly different from the England average
4 # Increasing/decreasing and getting better @ Significantly better than the England average

England average Regonal average
# # Increasing/decreasing and getting worse @ Significantly worse than the England average
-~ Trend cannot be calculated O Significance cannot be tested 25ih percentie T5ith percentie
indeator g B B B
sg 1 Infant mortality rate - 13 39 39 75 o 20
E £ 2 Child mortality rate (1-17 years) - 8 129 108 257 o 57
| :9 3 MMR vaccination for one dose (2 years) . >05% .<90%' C 3 3,162 936 906 771 “:) 976
FE 4 Dtap/IPV/Hib vaccination (2 years) © 90% to 95% 'l 3231 956 938 801 ¥ Y] 98.7
e 5 Children in care immunisations : ] 589 89.6 878 345 “ 100.0
6 Children achieving a good level of development at the end of Reception = 2,544 69.3 718 631 _ 80.6
7 GCSE attainment: average Attainment 8 score - - 506 502 429 b 60.0
g 8 GCSE attainment: average Attainment 8 score of children in care - - 187 192 106 e 281
.EE 9 16-17 year olds not in education, employment or training (NEET) - 350 5.0 55 150 h 15
Eg 10 First time entrants to the youth justice system e 75 2540 2385 554.3 “ 723
§s 11 Children in relative low income families (under 16s) 3 10,687 17.7 184 380 * 6.4
12 Households with children homeless or at risk of homelessness - 445 11.9 149 312 — 4.7
13 Children in care % 810 120 67 223 [ X 24
14 Children killed and seriously injured (KSI) on England’s roads - 10 171 180 504 “ 31
15 Low birth weight of term babies - 80 27 29 52 40 13
16 Obese children (4-5 years) - 135 95 99 146 -I 4.7
17 Obese children (10-11 years) - 700 20.7 210 301 I“’_‘,- 11.1
E 18 Children with experience of visually obvious dental decay (5 years) - - - 234 509 — 8.7
§§ 19 Hospital admissions for dental caries (0-5 years) - 7 30.3 286.2 12985 -O 11.1
E 20 Under 18s conception rate /1,000 108 206 167 394 - 36
21 Teenage mothers - 25 09 0.7 23 [* 02
22 Admission episodes for alcohol-specific conditions - Under 18s L3 32 469 307 Mms _ 7.7
23 Hospital admissions due to substance misuse (15-24 years) = 63 1880 B47 2598 [ ] * 332
24 Smoking status at time of delivery - 372 125 104 234 _ 21
25 Baby's first feed breastmilk = 1,735 58.7 674 436 e® | 98.7
26 Breastfeeding prevalence at 6-8 weeks after birth + 1,143 36.1 480 - | -
cs 27 AAE attendances (0-4 years) - 16,120 8930 6553 19174 .* 126.3
EE 28 Hospital admissions caused by injuries in children (0-14 years) 4 570 1006 912 1531 L 3 _ 485
'g% 29 Hospital admissions caused by injuries in young people (15-24 years) = 560 169.1 1321 2699 [ ] — 65.1
30 Hospital admissions for asthma (under 19 years) 4 115 1620 160.7 4052 .d- 684
31 Hospital admissions for mental health conditions + 145 2148 B95 2497 [ ] * 26.3
32 Hospital admissions as a result of self-harm (10-24 years) - 360 6914 4392 1,1054 [ 126.2

Aims of theNCHADS cohort study

WCHADS aims to identify and understand important social, biological and psychological factors that
are associated with the development of behaviour problems, for example, conduct problems, early in
life. By understanding the complex émplay between risk and protective factors, the study aims to
make recommendations for policy and intervention strategies so that problems can prevented for

families in the future.

Data from the WCHADS has been used previously to investigate a rangseafate questions, for
example, whether the frequency of infant stroking during the first few weeks of life moderates negative

effects of exposure to prenatal depression on later infant behavioural outcomésvarahild sex

49



moderates associations betweeaternal prenatal cortisol levels and later child calousmotional
traits (Shargetal., 2012; Wrightetal., 2019). The WCHADS dataset has not previously been analysed
from a health equity perspective.

From a public health perspective, the aim of Wi €HADS study, starting from pregnancy, was to
identify pathways representing distinct mechanisms of risk and to identify potential intervention targets.
WCHADS utilises questionnaires from multiple informants alongside novel experimental and
observationameasures, embedded within a longitudinal design, to measure child social, emotional and
behavioural functioningThe WCHADS collects a wide range of information on exposures including

a range of demographic, environmental, perinatal and-gadys risk &ctors such as parental mental

health and parenting quality for adverse child mental health outcomes.

Who is in the cohort?

The sample was derived from a consecutive sample of women pregnant with their first child (n=2158)
attending the NHS Wirral Univeitg Teaching Hospital between February 2007 and October 2008. The
hospital was the sole provider of prenatal care on the Wirral, North West of England. Attendees of the
clinic were approached at their-#&ek appointment by clinic midwives and asked ifythuld like

to hear more information and details of the study at thew@ék scan.

All women were informed that the study was interested in exploring any possible effects of stress during
pregnancy, childrends ear liyn felxupeenrcieesn coens ,c htihledirre nd
emotions. Women aged A&ars or over were eligible to participate in the study. Babies with a severe
congenital abnormality or did not survive were excluded. No exclusions were made for premature
births, low birth wéght (<2500g), or late antenatal care registration as these have been shown to be
associated with prenatal stress and potentially on the pathway to subsequent child mental health
problems (Straatmaretal., 2020).

WCHADS employed a twataged stratified design, whereby a larger general population sample
(extensive sample) was used to derive a smallersaaiple for intensive measurement (intensive
sample). The two are run in tandem. The analyses in this thesisatasawdilable on the extensive
sample. The aim of extensive sample was to establish a consecutive general population sample of first
time pregnant women for longitudinal epidemiological study. The recruitment and sampling process is
shown in figure 3.4 (Sdrpetal., 2012).
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Figure 3.4: WCHADSampling and recruitment flowchart.

2158

Consecutive primiparous pregnant women
>=18 yrs, English speaking

223 88 54
Did not want to hear | 4 Agreed to be approached Missed at booking
more about the study by research midwife
20 weeks gestation | |
444 (23.6%) 1286 (68.4%) 151 (8.0%)
Declined consent Consented to ‘Extensive Sample Missed at consent
- completed prenatal screen

732
Eligible for ‘Intensive Sample’ Remained in ‘Extensive Sample’
283 High risk(H) : 271 Low risk(L) 732 Low risk (L)
32 weeks gestation [ ]
341 (61.6%) 213 (38.4%) 945
Consented to intensive sampl No consent for intensive sample — 3 Extensive sample
- gave third trimester data - remained in extensive sample
| | | ]
49
2 Withdrew 316 Intensive sample 896 Extensive sample 23 Twins
2 Did not survive singleton births singleton births 6 Did not survive
21 Requested move to 17 Withdrew from study
extensive sample 3 Missing birth outcome
Birth 1233 complete sample

eligible for postnatal follow-up:
includes 316 Intensive (163 H: 153 L)

Baseline demographics of WCHADS sample

Table 3.3 shows demographic characteristics of the baseline sample (n=1233). The majority of the
sample (41.8%) were resident in areas in the most deprived quintile of IMD score at recruitment into
the study. The mean age at leaving full time education was 184§, yéth 70.9% of sample achieving

5 GCSEs/ O levels at grade C or above. 74% of participants weretimfalpaid employment at study

entry. The majority of participants were aged betweerB£549.3%) and married (38.3%) or
cohabitating (37.5%) at ragitment into the study. 51.4% of children in the study are female and 96.4%
identified themselves as OWhite Britishoé which

Table 3.3: WCHADS baseline sample demographics (n=1233)
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Overall N (%)

1233

Index of Multiple Deprivation (IMD) Quintile (%)
1 = Most Deprived 514 (41.8)
2 225 (18.3)
3 294 (23.9)
4 105 (8.5)
5 = Least Deprived 92 (7.5)
Age finished full-time education 18.65 (2.86)
Gained 5 GCSEs / O levels ajrade C or above (%) 832 (70.9)
Maternal age at recruitment into study (%)

18-24 489 (39.8)

25-34 607 (49.3)

35+ 134 (10.9)
Marital status (%)
Married 472 (38.3)
Single 143 (11.6)
Divorced 1(0.1)
Separated 4 (0.3)
Cohabitating 462 (37.5)
\With partner who lives elsewhere 146 (11.9)
Other 3(0.2)
Gestational age at birth (daysy Mean (SD) 281.12 (11.71)
Birthweight (g) i Mean (SD) 3405.66(534.53)
Ethnicity (White British) (%) 1189(96.4)
Sex (Male) (%) 599 (48.6)
Employment status (%)
Full-time paid employment 910 (74.1)
Part time paid employment 97 (7.9)
Self-employed 32 (2.6)
Unemployed]ooking for work 105 (8.6)
On sick leave or disability 12 (1.0)
Full-time education or training scheme 31 (2.5)
Parttime education or training scheme 6 (0.5)
Voluntary work 2(0.2)
Full time education + part timgork 15 (1.2)
Other 18 (1.5)
Household income (%)
Up to £10,000 104 (10.2)
£10,000£20,000 137 (13.4)
£21,000- £30,000 162 (15.9)
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£31,006£40,000 195 (19.1)
£31,006£40,000 163 (16.0)
£51,000- £60,000 130 (12.7)
£61,006£70,000 61 (6.0)
Over £71,000 68 (6.7)

How often have the parents and children been followed up?

Compared to other birth cohort studies there is a high frequency of assessments in tpeaesrly

period, with nine assessment points by the age of 4.5 years (figure 3.5). Comparatively the UK birth
cohort study, Millennium Cohort Study has three wavdsltfiw-up by 5 years of age. WCHADS data

is supplemented bygopies of routinely collected Health Visitor assessments that were gathered at two
time points from the government 6s HdanonttswandChi | d
2-2.5 years ohge (Shribman and Billingham, 2009).

Figure 3.5: Plan of assessments for the Wirral Child Health and Development Study

Wirral Child Health and Development Study — Plan of Assessments:
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* Biological sample and/or physiological measurements taken

Cohort attrition is a problem for all longitudinal epidemiological studies. Participants can withdraw
from the study at any point or miss a phase or phases of data collection. Consequently, there will be a
varied sample size at all phases of folow (figure 3.6). WCHADS retains a large sample size for a
developmental study. In WCHADS, from the point of birth 1233/1286 remined in the study and had a
live, singleton eligible for postnatal followp. By age 9 years 908/1233 (73.6%) families in the sample
were still retained in the study and eligible for follay. Response rates (number completed / number
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approached for data) at each extensive postnatal phase werétragh & (871/1233)70.6%;Phase
7/81 (812/1167) 69.6%; Phase 10(834/944)88.3%; Phase 12 (776/931) 83.4%; Phase 13
(777/921) 84.4%; Phase 14783/908) 86.2%.

Figure 3.6: Response rates for WCHADS at each phase of data collection.

Wirral Child Health and Development Study F Q s

- Stratified design and Measurement R ‘H’ ‘

s P

WD 8

TOTAL 1=316 282 271 268 257 258  336(75) 319 305
1286 E= 1233 871 812 832 776 777 783
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| ( l = included intensive
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g 7/8 10 11/12 13 14
T ™ = T T
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PARENTAL MEASURES
(Mental health, personality, life events, relationship quality, demographics, drug/alcohol/smoking)

What has been measured?

Figure 3.7 shows the scheme of longitudinal measurement féfithed Child Health and Development
Study. WCHADS collects extensive parental, child and biological data using a range of validated
guestionnaires, structured interviews and childdabed assessments to examine (not limited to):
motherchild interactions social and emotional development, child psychopathology and parenting
quality. Study 2 in this thesis primarily used maternal reported sociodemographic measures collected
using questionnaires during the prenatal period (20 weeks gestation). Child bedleavial emotional

measures are collected using maternal reported questionnaires at 3.5, 4.5, 7 and 9 years of age.
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Figure 3.7: WCHADS longitudinal scheme of measurement

Prenatal Postnatal (age)
Type of measure (Weeks) | Months = Years—>
20| 32 (0|1(2| 6 |14 | 14 | 25 | 35 | 45 [ 45 | 7 9
+ +

T + - +

' Personality futtcning 1

I

Depression/anxiety — diagnosis and symp Q Ql QlQl Qi Q| Ql Ql Q Ql Q Ql ] Ql
Smoking/drug/alcohol use Q Ql Q Q Q Q Q Q Q
Discord and psychological abuse Q Q Q Q Q Ql Q Q
Partner relationship Ql Ql Ql Ql Ql
Adult antisocial behaviours Q Q Q
LEs & social support Q I [ [ [ I |
Maternal attributions for child behaviours | QlQl a Q Q Q Q Q
Accidental injury Q Q Q Q

R R

Obstetric/Health visitor records R

Sensitive/intrusive parenting E E E E E
Maternal warmthicriticism QE | QE QE QE
Maternal harsh and gentle discipline E E E E
Attachment security - Strange Situation E

Parenting self report- 5 domains Ql Q Q
Child maltreatment | | | Q
Non-parental childcare history Q Q Q Q Q Q Q Q
Maternal stroking of infant Q Q Q

Eye gaze to inanimate objects / face E E
Temperament incl. positive emotionality ElQ| QE | @ | QE Q Q Q Q E
Fearfulness/anger proneness E|Q| QE | Q | QE QE Q QE Q

Emotional arousal to pictures & sounds E
Psychiatric diagnoses - DAWBA [ | |
CBCL total problems Q Q Q Q Ql Q Ql Q
Externalizing and peer aggression G QE | QE Q |E Q Q Q
CU traits and empathy QE | QE | QE Q Q Q
Anx/Dep, ODD (lrritablility, headstrong) Q Q Q Q Ql Q Qi | Qi
Emotion recognition (static & dynamic) E

Inhibitory control & other Exec functions E E E E E
Delay of gratification E E E E
Behavioural /emotional reactivity to stress QE | QE Q QE Q QE | QE
Mentalisation in doll play E

Language ability/delay Q Q

Cognitive development E E E E E E
Motor development R IR

Anthropometry E E E E E
Internet and social-media activity Qi
Cyberball social — exclusion paradigm E E
Friendship quality | | Qi
Friend exclusivity Q
Peer victimization & bullying/cyberbull Q
Borderline features and self-harming Q

“Maternal Cortisol ' DS

Child cortisol pre & post stress s s S s S

Vagal tone and withdrawal E E E E E E
Child Galvanic skin response to stress E E E
Child saliva for DNA E E E E E
Maternal saliva for DNA E

KEY: Shaded cols/cells = whole cohort (includes intensive), Non-shaded bold rows/cells = intensive sample
only, Q = questionnaire, | = interview, D = diurnal cortisol, S = stress reactive cortisol, R = medical/child health
records, E = experiment lab/observation. + = mother & partner informant data collected.

Procedure for requesting access to WCHADS data

Proposals to access the dataset should be requested as outlined in the Wirral Child Health and
Development Study Data Access Policy document. (Found here:

https://www.liverpool.ac.uk/populatiehealth/research/groups/firsteps/fofresearchery/ All

proposals are reviewed by the WCHADS Executive Committee. Data used in this thesis was obtained
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through prior agreemeraind protocols in line with the original ethics agreements. All data has been

anonymised.

Recruitment into the analysis sample

Participants were included in the analysis sample if data were provided on the exposure measure
(measured at 20 weeks gestation), confounders and at least one time point for the outcome measure
(collected at 3.5, 4.5, 7 and 9 years of age). The final sdiomthe analysis was 760 with data available.

A descriptive comparison of the sample demographics between the baseline sample (n=1233) and the
analysis sample used in study 2 (n=760) can be se¢ablia 3.4. The analysis sample remains
comparable to thbaseline sample with a similar distribution of participants across income bands and

IMD groups. The analysis sample contains a smaller proportion of mothers aged betideyreass.

Table 3.4: Comparison of sample demographics

Baseline Sample Analysis Sample
Subjects n (%) 1233 760
Income Band (%)
Up to £10,000 104 (10.2) 59 (7.8)
£10-20,000 137 (13.4) 92 (12.1)
£21-30,000 162 (15.9) 117 (15.4)
£31-40,000 195 (19.1) 148 (19.5)
£41-50,000 163 (16.0) 126 (16.6)
£51-60,000 130(12.7) 109 (14.3)
£61-70,000 61 (6.0) 49 (6.4)
Over £71,000 68 (6.7) 60 (7.9)
Maternal Age (%)
1824 489 (39.8) 193 (25.5)
2534 607 (49.3) 461 (60.8)
35+ 134 (10.9) 104 (13.7)
Ethnicity (%)
Other 45 (3.6) 27 (3.6)
Sex (%)
Male 599(48.6) 359 (47.2)
IMD Quintile (%)
1 (Most Deprived) 514 (41.8) 267 (35.1)
2 225 (18.3) 144 (18.9)
3 294 (23.9) 211 (27.8)
4 105 (8.5) 69 (9.1)
5 (Least Deprived) 92 (7.5) 66 (8.7)

Note: Analysis sample: Participants providing data orexpmsure measure and at least
one measure of the outcome
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Exposure

The primary exposure measure in studies 2 and 3 in my thesis is childloaazkconomic
circumstances (SECs). This was measured in pregnancy at 20 weeks gestation (baseline). Mothers were
asked OWhat is your approximate annual family
incremental bands (Range: Up to £10,000ver £71,000)In robustness tests during data analysis

within my thesis IMD is used as an alternative exposure measnadyses subsequently use IMD
quintiles (coded 1=most deprived, 5=least deprived) modelled as categorical comparing the least
deprived quintiles to the modeprived. The rationale for the selection of thesesurea is outlined

below. Measuring socioeconomic position (SEP) is essential for public health surveillance and
monitoring inequalities in health outcomes over the lifecourse. Owing to the cumulatidgyrmamic

nature of socioeconomic experiences, a life course approach is best suited to track health outcomes
(Chittleborougktetal., 2006).

The studies in this thesis use the term socioeconomic circumstances (SEC) as opposed to socioeconomic
position (SEP) as children do not have control over their own socioeconomic position (R¢aice

2019). Children rely on parents to create their social and economic environment through their education,
employment and income (Andersetal., 2018). A review examing the association of indiaas of

SEP during early life with health over the life course identified that income, education and occupation
arethe most commonly used meassias they directly relate to resource and statss constructs of

SEP. (Chittleboroughktal., 2006).

An individual 6s and a househol dds income are i mg
materials, resources and services. Income also@aff s an i ndi vi dual s soci al
( Gr aham, 2007; Siegrest and Mar mot , 2006) . Il ncot

position and can vary over the lifecourse, however, family income measured in the early yeagn has be
shown to directly impact health outcomes in later life (Wickledal., 2017; Straatmaretal., 2020).

Studies that rely on proxy measures of income, such as unemployment or benefit receipt fail to capture
the true extent of social conditions. For exdan71% of children in relative poverty live in a household

with at least one person in paid work (DWP, 2020). A baseline measure of family income measured in
the antenatal period is particularly important for lifecourse studies of the early origimmltf

inequalities.

Arealevel measures can also be used to measure socioeconomic conditions and are often created by
aggregating individualevel measures. This aggregation is often taken out over large geographical areas
such as local authorities or smatkas such as lowdayer super output areas (LSOAS) in the UK. The

English Index of Multiple Deprivation (IMD) is a relative measure of social deprivation provided at the
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LSOA level. This index is created by using multiple indicators of deprivationmglet employment,
education, income, health, crime, the living environment and barriers to housing servicee(dbble

2004). Each LSOA is then ranked based on their score and this can then be used to assess geographic
inequalities in health, for exarig comparing life expectancy in the North of the UK compared to the
South of the UK.

Outcome

The primary outcome measures in studies 2 and 3 in my thesis are internalising and externalising
subscales scores from the pareyported Prechool ChildBehaviour Checklist 1.5 5 years (CBCL)
(Achenbach & Rescorla, 2000) and the Child Behaviour Checkli§t@chenbach & Rescorla, 2001)

at later phases of study. The preschool versionfLd& the CBCL can be reported by parent (main
caregiver) or tedwr, whilst the schoedge (618) version can also be sedfported by the
child/adolescent between agesii8 years. Each version comprises a set of statements about the child
and is designed to be easily completed with responses coded as 0 (not(tamepdhat or sometimes

true) and 2 (very true or often true). The CBCL is a well validated instrument, with high rates of validity
and reliability across many populations, for measuring child behavioural and emotional problems
(Ebesutanetal., 2010, Ivanovaetal., 2010).

The preschool measure contains 99 problem items and comprises of scores on seven syndrome scales
and a DSMOrientated scale: emotionally reactive, anxious/depressed, somatic complaints, withdrawn,
sleep problems, attention problems aagdgressive behaviour (Achenbach & Rescorla, 2001).
Composite scales can be derived by summing syndrome scales. Internalising problems are derived by
combining the scores of the emotionally reactive, somatic complaints, withdrawn and
anxious/depressed symines. Externalising problems totdoreis derived by summing aggressive

behaviour and attention problem scores.

The schookged version (CBCL-G8) contains 113 problem items and comprises of eight syndrome
scales and six DSMDrientated scales: anxiddepressed, withdrawn/depressed, somatic complaints,
social problems, thought problems, attention problems,-bmdeking behaviour and aggressive
behaviour. Internalising problems are comprised of the anxious/depressed, withdrawn/depressed and
somatic complaints syndromes. Externalising problems are comprised of the social problems, thought

problems and attentions problems syndrome scales.

Owing to the longitudinal nature of the study both versions of the CBCL were used across the time
points of interestappropriate to the age of the children. Whilst many of the items overlap, there are
different items that contribute to the scales at the preschool and school age time points to ensure each

measure is developmentally appropriate.
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The CBCL scores are pe#ed as raw, standardiseesdores (compared to population normative
sample) and percentiles. The main analysis in study 2 and 3 use raw scores (unadjusted for sex and age)
for both internalising and externalising domains, treated as a continuous vafatiimensional
approach was thought to better capture the development of mental health problems across the
population as subclinical difficulties are associated with development of clinical disorderst@®&ike

2008). Study 2 also usesstores and rawcores standardised ascores in robustness tests to account

for compositional differences. Study 3 usescbres to define a clinicétvel and sukelinical threshold

to test assumptions in robustness test (Achenbach & Rescorla, 2001).

Confounders

Demographic characteristics that are potentially associated with child mental outcomes were included

as baseline variables in the analyses. Maternal age at consent into the study was coded as categorical
variable with age bands designated as2482534 and35+. Owing to the small ethnic minority

population of the Wirral, there is a small proportion of study participants identifying as other than
WhiteBr i ti sh. Consequently, this measure was dicho

and ethnicig were also controlled for in the regression analyses.

Analysis Strategy

The hypothesised association between SECs and longitudinal trajectories of mental health outcomes
investigated in this study are shown in a directed acyclic graph (FigureTh8)analysis progressed

in two steps, first an exploratory descriptive analysis of the longitudinal child mental health data, and
then formal modelling using linear mixed effects model. The next section explores the advantages of

longitudinal data and atistical techniques.

Figure 3.8: DAG for the relationship between exposure, outcome and confounders assessed in this

study.
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Statistical approaches to longitudinal data
What is longitudinal data?

A longitudinal study collects data fromeasurements that are repeatedly collected over time on each
subject within the study. The rationale for this approach to data is to assess and explore any changes to
a response measure of interest over time. The subjects at focus in the studiesedithigeparental
reports of childrenbs behavioural and emotional
an analytic studyhowever there are increased complexities. Compared to a-sexg®onal study, a
longitudinal study needs to accouot correlation of measures within study individuals (Singer &

Willet, 2003). In a longitudinal study, independence between subjects is assumed, however, this
assumption cannot be applied to repeated measures on the same subject. A response on an outcome
provides information about the likely response on the same outcome at a later date. The time between
repeated measurements also has an influence, with shorter time between observations likely to be more
similar than those measured much later. Thereforie,necessary to address the nature of repeated
measurements and the correlation between multiple values on the same measure to make a statistical
prediction. However, this correlation needs to be modelled appropriately to make statistical inferences
from the data (Singer & Willet, 2003).

Furthermore, longitudinal studies allow for the assessment of the effects of covariates on outcome

measurements and also rates of change in the response within subjects over time. Study 2 is particularly
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interested in explring the difference in outcomes and titnends between groups of individuals on the

basis of theisocioeconomiconditions.
Advantages of longitudinal data

A longitudinal approach is needed to help make inferences about the direction of causality and th
influence of time factors over the lifecourse (Kuh et al., 2004). &essonal analyses do not allow

one to make substantial conclusions about the direction of causality as only an outcome at-one time
point is assessed. For example, in a ceesgioral study assessing thaffect of poverty on mental

health problems in adulthood, it is not possible to definitively state that poverty is the cause of the
mental health problem or whether the reverse is true. Studies that exploedede@ changes of meh

health problems in a population of different ages with only one outcome measure do not statistically
address the effect of age on an individual 6s men
therefore, entangles; ages effects, dvap efiects and cohort effects (Diggéd al., 2002; Singer &

Willet, 2003).

Additionally, an observation of an individual during longitudinal folaw can be influenced by many
factors, either social, environmental or biological. A measure could be influegdéde in varying

ways. For example, a parent report of child psychopathology on a measure may be influenced by their
age, the date of the observation (i.e., a period effect) or be a characteristic experienced by individuals
born at a particular time (i,ebirth cohort effects). One of the advantages of longitudinal studies is that
these effects can be separated, and analyses compared witsentimsal analyses where they are
indistinguishable (Diggletal., 2002; Fitzmaurice & Ravichandran, 2008)t Egample, it is possible

to explore timarends (age effects) such as whether scores for externalising behaviour problems

decrease over time.
Missing data in longitudinal studies

Due to the nature of longitudinal studies, missing data is a corpnodaiem, and this causes further
statistical problems. Missing data is likely to be a result of -dndp infrequent followup times or
simply practical difficulties of maintain a large study. For example, participants will not always be
available for folow-up or have moved away from the study location. In the Wirral Child Health study,
there is large variation in the time between foloprtime points. There are very frequent follaps

in the early stages of the study (due to the intentional focus stullg) 26weeks scan to 14 months
followed by annual followup until age five years and then follayps taking place every two years.
This demonstrates the unbalanced nature of felipwtimes in longitudinal studies. Frequency of
follow-ups is principal}f driven by the hypothesis and focus of investigation alongside the logistics of

running a cohort study.
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A two-step approach was employed to address the aim and objectives of study 2. | undertook an

exploratory analysis of the data to help inform the farstatistical modelling.

Exploratory analysis of longitudinal data

An exploratory descriptive analysis was undertaken to look for patterns in the data. For example, |
visually explored a linear time trend in mental health outcomes and how outcome$®yan@igiduals

and socioeconomic conditions. Exploring these trends visually helped to inform the formal modelling
data. Spaghetti plots are a useful tool for visualising continuous outcomes (see Chapter 5). The first
step is to plot a simple scatterpldtthe data for all individuals over time. Next, lines that connect
repeated measurements on individuals are added to generate a spaghetti plot. However, the plot will be
overcrowded if there are too many subjects in a datde accommodate this, a rand@ample is

drawn from the data. The aim of this, is to thin out the dataset and show trajectories for a select number
of individuals. Additionally, these plots can accommodate further summary statistical functions, for
example, a crossectional mean or Bnear predictor function. This is a useful exploratory tool of
longitudinal data and can indicate whether quadratic terms may be needed in a linear mixed effects
model (Diggleetal., 2002).

Formal statistical analysis of longitudinal data

Mixed-effects models are all forms of a generalised linear model (GLM) for longitudinal data and can
be categorised as marginal, random effects and transition model (Diggle et al., 2002). These approaches
can be applied to linear, binary and ordinal outeafata. This study used mixeal randomeffects

models as they allow inference at the individual level. These models focus on a regression relationship
between outcomes and covariates for an individual by incorporating aefifeads and random effects
component. A fixeeeffect component describes the covariate effects and are assumed to be identical
for each study subject, therefore, common across the population. The raffdotm component
extends the model to multiple individuals, allowing each ssutject to vary from the population
average (Westal., 2007). The standard random intercept and slope model approach assumes that any
deviation of an individual 6s trajectory from the
follow-up perod apart from independent random errors. This assumption is reasonable ovimsiort

periods and was informed by exploratory analysis.

Linear mixed effect models account for the longitudinal nature of the data by comprising of two main
components; a nuel that describes effects of a set of predictor or covariates on mean responses over

time alongside a model containing the covariance between repeated measures (Fitzmaurice and
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Ravichandaran, 2008). The modelling option used depends on the hypothegiaJ®stigated. In this

study, the focus is the effect of factors on mean response over time. The inferences made here are
dependent on choosing a robust model that takes into account the covariance structuret&liggle
2002).

Normal statistical assaptions assume that there is independence of subjects. However, with
longitudinal studies we cannot have the same statistical assumptions due to repeated measures on the
same subject (Westal., 2007). The time between repeated measures can also ieflndependence

of results. Therefore, it is necessary to take this into account when modelling the data. The profile of a
subject, particularly behavioural and emotional measurements are likely to vary considerably. Data may
also be collected infrequentlyith measures collected in unequally spaced intervals and likely to
contain missing values. Consequently, many of the statistical methods common with analysis cross
sectional data cannot be applied as statistical assumptions are violated by the chiasactetise

data®t This is often the case, even if the study has planned equal time intervals fordplihinear

mixed effect models account for missingness (gvaf) common with cohort studies by estimating the

outcome measure (CBCL problem scoreaidropout free population.

| fitted sequential linear mixed effects models adjusting for covariates of interest and estimated model
parameters by maximum likelihood estimation. Nested models are extended models that contain the
previous model within. Mdels are described as a thewel structure, observations in time (Level 1)

nested in individual subjects (Level 2). The following equation describes the simplest model (baseline

model) using a random intercept and a linear trend considered in the fizeid:ef
I 1w f T o b wo - @

Whereby, the first bracket contains the fixed effects, and the second bracket contains the random effects.
@ is the outcome variable for chiicat timej. The fixed effects are expressed agintercept) and
(linear time function). The randomffects are expressed aé (individual intercepts) andb

(individual slopes). Unobserved within and between variation is expressed as

I compared nested models using generalised likelihood ratio statistics and Wald statistics to test
hypothegs about model parameters. These methods assume that the maximum likelihood estimates are
unbiased and have a normal distribution. AIC and BIC values are also used in the model tables, for

these summary statistics aodel¢Singerand\Vdilleti2003s ugge st

| estimated all of the model parameters by maximum likelihood (ML) estimation. This is a favourable

approach to statistical estimation as sample size increase. Estimates are asymptotically unbiased; thus,
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estimates converge on the true value as samplensimases (Awasttat al., 2021). These estimates

are normally distributed, providing smaller standard errors than other methods of statistical estimation.

This study makes statistical assumptions around missing data necessary for the use rofxi@tkar
effects models. Missing data is an inevitable in a longitudinal fellpwstudy. This study assumes data
is missing at random (MAR). This is the basis of miedigct models assumptions as the probability
of missingness can depend on any of the eleskdata, either outcomes or covariates. Consequently,
the estimates generated will be unbiased despite reduction in the size of tle¢ Maxesl-effects
models allow a more flexible approach to longitudinal data accounting for the nature and likefihood

missingness.
Robustness Tests

To test statistical assumptions made in the main analysis, | undertook a number of robustness tests.
First, | repeated the analysis with child age modelled as a quadratic function and also treating income
as categoricalunction. Furthermore, | repeated the analysis using the index of multiple deprivation
(IMD) as an alternative measuresafcioeconomiconditions. Owing to differences in the item content

of syndrome scales and subsequent composition of internalisingcemdadising domains across the
preschool and schoalged CBCL versions, | also repeated the analysis using CBCL standardised z

scores to check the pattern of results was the same.

The section above describes ttata source, study design used to addiesaims of the research, the
selection of dependent and independent variables, and the methods used to analyse the data to address

objective 2 of this thesis. The next section will outline this process for objective 3.

3.4: Study 3: How doesperinatal maternal mental health explain early social
inequalities in child behavioural and emotional problems? Findings from the Wirral
Child Health and Development Study

Summary

Study 3 is a secondary analysis of data collected as part of WCHADS aitis to assess the role of
perinatal maternal mental health in explaining early social inequalities in child behavioural and
emotional problems (objective 3). The following section describes: the study population, study design
used to address the aimstloé research, the selection of and dependent and independent variables, and

the methods used to analyse the data.

Data Source
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Study 3 uses data collected as part of WCHADS. A full description of the data sources has previously

been outlined (see above)

Study Population

Participants entered the analysis sample if data were provided on the exposuezK&Qyestation),
confounders (2Qveeks gestation) and the outcome measure (4.5 years). Participants who did not have
data on any measure were excludearf the analysis. Consequently, the analysis sample comprised of
664 participants. A descriptive comparison of sample demographics between the baseline sample
(n=1233) and the analysis sample (n=664) is shown in table (@®).analysis sample remains
conparable to the baseline sample with a similar distribution of participants across income bands and
IMD groups. The analysis sample contains a smaller proportion of mothers aged betidereass;

however, the sample remains comparable for the analydéestaken.

Table 3.5: Comparison of sample demographics

Baseline Sample| Analysis Sample
Subjects n 1233 664
Externalising raw score 8.4 (7.7) 7.7 (6.8)
Internalising raw score 6.7 (6.3) 6.2 (5.5)
Log-Externalising raw score 1.9 (0.9) 1.8 (0.9)
Log-Internalising raw score 1.7 (0.8) 1.7 (0.8)
Income Band (%)
Up to £10,000 104 (10.2) 48 (7.2)
£10-20,000 137 (13.4) 77 (11.6)
£21-30,000 162 (15.9) 97 (14.6)
£31-40,000 195 (19.1) 134 (20.1)
£41-50,000 163 (16.0) 110 (16.5)
£51-60,000 130 (12.7) 101 (15.2)
£61-70,000 61 (6.0) 46 (6.9)
Over £71,000 68 (6.7) 53 (8.0)
Maternal Age (%)
1824 489 (39.8) 160 (24.1)
2534 607 (49.3) 408 (61.4)
35+ 134 (10.9) 96 (14.5)
Ethnicity (%)
Other 45 (3.6) 19 (2.9)
Sex (%)
Male 599 (48.6) 317 (47.6)
IMD Quintile
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1 (Most Deprived) 514 (41.8) 229 (34.5)
2 225 (18.3) 126 (19.0)
3 294 (23.9) 186 (28.1)
4 105 (8.5) 63 (9.5)
5 (Least Deprived) 92 (7.5) 59 (8.9)
Maternal Mental Health

Prenatal 6.8 (4.1) 6.4(4.0)
Postnatal (14 months) 5.2 (3.6) 5.1 (4.0)
Postnatal (3.5 years) 5.3(3.4) 5.0 (3.9)
Measures

Exposure

The primary exposure measure of childh@adioeconomiconditions in pregnancy (baseline), was
household income measured at@ e k s gest ati on. Mot hers were ask
annual family income?06 with responses collected

T Over £71,000). IMD s also used as an alternative exposure measure in robustness tests.

This study measured thsocioeconomiagap (SEC gap) in outcomes between the least and most
disadvantaged childreifhe socioeconomic gap measures health inequalities between the most and
least deprived groups. It is an important tool as often population averages overlook differences in health
between groups. This approach has been used in previous studies of health inequalities in social
epidemiology (Graham, 2004; TayBobinsonretal., 2016).

Outcome

This study used the internalising and externalising subscale scores at age 4.5 years from the parent
reported preschool Child Behaviour Checklist 1.5 years (CBCL) (Achenbach & Rescorla, 2000).

This measure has previously been describddrther detail (see above). Age 5 represents a transition
period in child development. Children start primary education and begin a process of detachment from
parents and the home environment. The school environment exposes children to new expedences an

risks and there is evidence of an dequalisation

Confounders

Demographic characteristics that are potentially associated with child mental outcomes were included
as baseline variables in the analyses. Maternal age at consent into the study was coded as categorical
variable with age bands designated as2482534 end 3 5 +. Childdés sex and

controlled for in the regression analyses. Owing to the small ethnic minority population of the Wirral,
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there is a small proportion of study participants identifying as other than-Bfiitich. Consequently,

this measure was dichotomised as O6White Britisho o«

for variation in childrendés age and subsequent
childrenés age (months) was controlled for in th
Mediator

Maternal mental health was assessed as a potential mediator. For maternal mental health, | used total
score on the Edinburgh Postnatal Depression Scale (EPDS). The EPDS isepatdid 1€tem

measure used as screening tool for depression in timagag period (Coxtal., 1987). For the analysis,

EPDS was treated as a continuous measure, measurevaa 20k s 6 gestati on, 14 mor
3 Y% years as a proxy for maternal mental health. Although primarily used a measure for depressive
symptanms, the EPDS has been shown to identify anxiety and has a potential use as a screening tool for

other mental disorders (Alvaradisquiveletal., 2016).

To control for rater bias at CBCL measurement in robustness tests, | used the Centre for
Epidemiologich StudiesDepression scale (CHS) at 4.5 years (Radloff, 1977). The GESs a 20

item measures that captures reporter experience of depression symptoms. | used total score en the CES
D, as a continuous measure. This measure was not included in thenalgsisadue to the change of

measurement for maternal mental health.

Analysis Strategy

The hypothesised association between socioeconomic conditions (SECs) and child behavioural and
emotional problems, with maternal mental health as a potential mediatitawn in a directed acyclic
graph (Figure 3.9)

Figure 3.9: DAG for the relationship between exposure, outcome and mediator assessed in this study.
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The analysis proceeded in two stages. First, | undertook a univariable analysis estimating effect
between exposures outcome and mediators. Secondly, | employed a hierarchical approach to linear

regression modelling.
Approaches to statistical modelling
Hierarchical linear models

First, | undertook a univariable analysis estimating association betweemniates of interest and total

CBCL internalising and externalising problem scores, using linear regression. Due to the outcome data
being highly positively skewed, the total scores werettagsformed, with exponentiated beta
coefficients interpreteés a geometric means, whereby, a change in the independent variable is

represented as a ratio of change in the dependent variable ¢Bzitfy2006).

A hierarchical approach was used for the multivariate regression modelling. Firstly, | fitted baseline
models for each dhetwo outcomes by family income, treated as a linear function. Secondly, | adjusted
for baseline demographic variables: maternal age at recruitment to the study, child sex and ethnicity. |

then fitted models with measures of maternal depression at épaete time periods added separately
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(antenatally; at 14 months; and 3.5 years); and finally, | adjusted for maternal mental health at all three

time points.

The model in its simplest form can be expressed as:

Tl & 1Te - @
Whereby, Iny)isthelogt r ansf or med outcome variable, U is th
hi erarchal model s add a set of pkUmblisernsedr vari abl

variations are added as error tetths

| took any attenuation in the geomeimean income coefficient on the addition of measures of maternal
mental health in a complete case sample to indicate potential mediation sfc@oyconomigap in
mental health outcomes (Graham, 2004; Taffobinsoretal., 2016) calculated as 10coefficient
adjusted coefficient)/(coefficiertt) to estimate the change in relative gap in behavioural and emotional

problems on the basis of family income (Richiagthl., 2013).

For example, if the baseline SEC gap effect on child externalisitdgpns scores is 1.45 and the effect
is 1.31 in the next sequential model (adjusting for next set of predictors), we can say that the SEC effect
has been attenuated by 31%. If the effect is rendered statisticallgigroficant, the SEC gap is

mediated byhe set of predictors entered.

To calculate the SEC gap, the difference in the number of steps between the lowest and highest values
for income is multiplied to the coefficient when exponentiaidy(bn). For example, if the
exponentiated beta coefficient for the effect of household income on child externalising behaviour
problems is 1.04. We can say that a-oné increase of the effect of on Y is 4%. When the
exponentiated beta coefficient for the Sgap is 1.34, we can say that children from the most deprived
households score 34% higher for externalising behaviour problems compared to children from the least

deprived households.

Formal mediation analysis

In public health and epidemiological studies, the research question of interest is often trying to establish
the pathways that link an exposure to an outcome. The main analysis is informed by the Baron & Kenny

approach to mediation, whereby, the effectaatausal variable (X) on the outcome variable (Y) is

mediated or explained by another variable (M) (Baron & Kenny, 1986). However, studies have shown
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that the traditional approaches may have flaws that can lead to erroneous conclusions as Baron & Kenny

appoach only holds for linear models (Blakely, 2002; Hafeman, 2011).

Recently there has been rapid development of causal mediation approaches using the counterfactual
framework, and | applied this approach as a robustness test (Ridtiatdi2013).l estimated the

Natural Direct Effect (NDE), Natural Indirect Effect (NIE) and Total Effect (TE) forthteedirected

acyclic graph (DAG) in figure3.9), adjusting for maternal age at recruitment, ethnicity, child sex and
maternal preand postatal merdl health, s i ng t he &émedf |l exd paVedkeage 1 n
2013). This package offers a flexible set of reawhde functions for fitting natural effect models,

which is a novel class of causal models to directly parameterize theputfic effets of interest, and

can accommodate multiple correlated mediators (Steen et al.,, 2017). | calculated the proportion
mediated via maternal mental health applying the formula NIE/(NDE+NIE) (Veekde, 2015).

For the mediation analysis to have a causakpretation, we assume no exposure/mediator interaction;
that adjustment for the four types of confounding has been addressed and that there iseetpesi
confounding. The four types of confounding are: (1) confounding of the expostaeme relaonship;

(2) confounding of the mediatautcome relationship; (3) confounding of the exposuesliator
association; and (4) mediatoutcome confounders also affected by the expogMa&ndeiVeele,
2015).

Checking model assumptions

Owing to thedistribution of the outcome data, a logarithmic transformation was applied in order to

meet necessary statistical assumptions around normality for linear regression methods (figure 3.10).

Plotting the distribution of model residuals acts as a statisgigile as to whether the applied
transformation is appropriate in formal model testing. The left panel displays a histogram of the
distribution of model residuals and the right panel displays a Quahidetile Plot. The red line in a
QuantileQuantile pld represents a normal (Gaussian) distribution. The black points represent the
model residuals. The closer the black points lie to the red line suggest that the model residuals are more

normally distributed.

Figure 3.10: Distribution of externalising bel@mw problems (outcome) preand posiogarithmic

transformation at 4.5 years of age.

70



Externalising Problems Distribution Externalising Problems Distribution

200

Fragquancy
100

Fraquency
100 150 200 250 300 380

&
1 1
50
L |

T .
I T T T T 1 T T T T 1
1] 10 20 0 40 &0 1} 1 2 3

-

CBGL Raw Scares Log Transformed CHCL Raw Scones

MNormal Q-Q Plot Normal Q-Q Plot

“ / oo ©

40
=

an
1

Sample Quantiles
20
L

Sample Quantiles

10
1

Thaacratical Quantiles Theoratical Quantiles

Robustness analyses

To check the statistical assumptions made in the main analysis | undertook a number of sensitivity
analyses. | repeated the analysis using thexmf multiple deprivation (IMD) quintile as an alternative
measure of socioeconomic conditions. | repeated the analysis using clinioffisciar internalising

and externalising behaviour problems (coded as; 0= no clinical level score, 1= bordmitiatlevel

score) to assess the association between SEC and clinical levels of child behavioural and emotional
problems. Sensitivity analyses were performed using multiple imputation by chained equations to
impute missing data values for all the vakebincluded in the models. | also undertook a formal
mediation analysis using the counterfactual framework to assess how much of the effect of SEC
(household income) on child behavioural problems is mediated via maternal depressive symptomology

measuredtaall three time points.

3.5 Summary

The methods used within the three empirical studies comprising this thesis have been selected in order
to answer the overarching question of how and vgoeioeconomiinequalities in child mental health
develop, as well as the specific research objectiffdse chapter. For the first time | have analysed data

from the Wirral Child Health and Development Study from a health equity perspective. Multiple
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sensitivity analyses have been used to evadidate and assess the robustness of the findings wherever
possible to provide a clearer understanding of the role of SECs in child mental health outcomes. The

results of these studies are presented in the chapters that follow.
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Chapter 4

Results: Study 1

Relationship between socioeconomic conditions and presehgot d chi | dr ends me!

a systematic review
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4.1 Abstract

Backgrouml

The association between low socioeconomic conditions §5&@i child and adolescent-1b years)
mental health outcomes is well established. However, it is not yet known how early these inequalities
develop. Thissystematicreview aims toassesghe relationship between SE@nd mental health

outcome in preschochged children, up to five yeaof age

Research Question

Is exposure to lower socioeconomic conditions (SECs) compared to higher SECs associated with the

emergence/development of mental health problems in children up to five years of age?
Methods

MEDLINE (Ovid), Web of Science CerCollection and PsycINFO and grey literature were searched

from 1980 to May 2020 for longitudinal observational studies reporting a quantitative association
between SECs and prescheoed chil drends ment al heal t-h from
operaton and Developmen{OECD) member countriesStudy quality was assessed using the
NewcastleOttawa Scale (NOS). Harvest plots and narrative synthesis were used to synthesise study
findings. The study was registered with PROSPERRD42017071705).

Results

Fifteen studiescluding 152,635 children met the inclusion criteria. Study methodshe¢eeogenous

with variation inhow SECs andnental healthwere assessedFive main outcome measures were
utilised. The Preschool Child Batiour Checklist and the Strength and Difficulties Questionnaire were

the most commonly used outcome measures, but studies used a varietglofsiilis and thresholds

to measure mental health outcomE3.out of the 15 studies found an association bet#&gds and

mental health problems, whereby the most disadvantaged children had poorer mental health outcomes.
Overall, 82% of the 28 measures of association between SECs (including income, education and
occupational measures) and child mental health outseveee significant.

Conclusion and implications of key findings

In the preschoolage population from higlncome countries, disadvantaged childterder fivehave
worse mental health outcomes compared to more advantaged chilthieemeview highlightshe
diversity ofsocioeconomiexposure measuresedand the range of outcome measures used to capture

early child mental health difficulties. Inequalities in child mental health problems are evident in the
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preschool period suggesting the need stuctural interventions to reduce social inequalitias

addition to early intervention to improve child mental health in disadvantaged families.

4 .2: Introduction

In this chapterl will present the results from this systematic review as well asrtpkcations of the

findings for future researclandthe public health implications of this improved understanding of the
relationship between SECs and early child mental hedhits study was designed to address gaps in

the literature identified in Clpdier2. The overall objectives of the research within this theeg®utlined

in Chapter 1. This chapter addresses objectiteyl answering the research qu
from highincome countries, is exposure to lower socioeconomic conditB#Eg) compared to higher

SECs associated with the emergence/development of mental health problems in children up to five years

of age?b

A social gradient in health outcomes, whereby the most disadvantaged in society experience less
favourable health outooes, has been well established across multiple conditions, including mental
health (Graham 2004, Pickett & Wilson, 2015). Furthermore, thesedence of rising inequalities in

a range of health outcomes in the UK, for both children and adults (TRglinsoretal., 2019; Pearce

etal., 2020. These inequalities in health outcomes are preventable and amenable to policy intervention.

Mental halth problems affect 280% of children and young people worldwide (Kieligigal., 2011).

In the UK, there has been an increase in the proportion of serious mental health problems with 1 in 8
children and young people having at least one mental disor@&1i7 compared to 1 in 10 children

and young people in 2004 (NHS Digital ZQ0Greenet al., 2005). The most recent official Mental

Health of Children and Young People in England reported that rates of probable mental disorders have
increasedurther sirce2018to one in six (16%) in 202NHS Digital, 2020). The prevalence of mental
health problems in preschool age4gears) children was reported for the first time on the basis of this
national survey in 2016, with 5.5% of children having at leashoergal health disorder (NHS Digital,

2017).

There areadditionalconcerning indications from UK and international studies that the prevalence of
affective disorders in adolescents is rigiagticularly in girls(Collishaw, 2015 Recent data from the

UK Millennium Cohort Study report24% of girls and 9% of boys aged 14 years-sgibring
clinically significantlevels of depression (Patalay & Fitzsimons, 201@)addition, a recent study of
child mental health inequalities across three large UK latipn cohortdn 1999, 2004 and 201#as
shown that inequalities are large and widening over time (Colligtak, 2018). Concern is also

growing across the EWvith many countries reporting an increasehia prevalence of mental health
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problems in chidren and young people, with studies highlighting social economic disadvantage as a
risk factor (Ravensieberetal., 2008).

The psychological and biological mechanisms that lead to the early development of child mental health
problems have been well studied. (Ess¢xal., 2006; Tennantt al., 2007). Growing evidence has
suggested the importance ofutero influences on infant temperament and the developing stress
response system. Quality of early parenting and early attachment security is also important for optimal
mental healtheenaretal.,2016). Increasing attention has also been given to the role of early exposure

to adverse childhood experiences OACEs©®G, for ex
neglect. In the UK, 50% of children have experienced one or more ACHsehyears of age, with a

social patterning of ACEs also observed. The most disadvantaged children are more at risk of
experiencing multiple ACEs and subsequently experiencing poorer health outcomes (Steaatman

2020).

Early inequalities in poor nmtal health are likely to translate into significant health inequalities and
associated poor outcomes across the life course. Evidence suggests that if early childhood mental health
problems are left untreated, only half of presckeuptd children will shw a natural reduction in
problems (Kataeetal., 2015). The societal costs of persistent problems are considerable, for instance,
children who exhibit lifecourse persistent conduct behaviour problems have been shown to use
significantly more health and warte services in adulthood (Rivenbagkal., 2018). Alverse child

mental health is associated with poor educational and health outcomes, lower adult socioeconomic
status, and poorer health in adulthood (BreGkmn & Duncan, 199&nappetal., 201).

Gaps in the literature: why a systematic review is warranted

A previous systematic review explored socioeconomic inequalities in child and adolescent mental
health (518 years) and found that 52 out of the included 55 studies reported an associatien bétwe
least one measure of SECs and mental health problems. The review concluded that the most
disadvantaged children were up to three times more likely to have a mental health problem compared
to less disadvantaged children (Reiss, 2013). My initial sgpgiearches indicated a growth in
published earlyyears studies since the Rei@013) review and that this literature has yet to be
systematically reviewed. Furthermore, my scoping searches indicated that search terms should reflect
early childhood mentahealth related terminology to better capture findings from studies which
included younger children. Potential issues with searching for a presaabopulation were
highlighted, with the starting age for schooling (compulsory or voluntary) varyinglwioié. Children

can start schooling as early as four years of age and as late as seven years of age. This age variation has
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implications for interpretation of results. Therefore, it was necessary to havedefusdid population

age and this should alse kpecified and reflected in the search terms.

Policy context

Using a health inequalities approach may aid our understanding of factors that contribute to the earliest
origins of child mental health problems and may help with the identification ofehitth an emerging
pathway to mental health problems. Owing to the increased concern about child mental health, services
have become more focussed on identifying problems early inViifth half of all mental health
problems starting before the age of 14 years (Kesskr, 2005), early identification of children on

the pathway to poorer health outcomes has been
days 6 g onitiativen[@oél, 2013 and funding body research strategies (MRC, 2017). Early
interventions are likely to be more cadtective compared to interventions delivered later in the
lifecourse CMO, 2013).

This reviewthereforeaims to identify when early @gualities in child mental healibutcomesare

evidentin order to identifypolicy andinterventionpoints This study therefore systematically reviews
current evidence on the relationship between SECs and mental health outcomes in children up to five
yeas of age, using data from prospective longitudinal studies conducted imbahe countries. It
provides the first comprehensive assessment of

health up to fiveyears of age, in high income countries.

4.3: Methods

The methods utilised in this study are reported in detail in Chapter 3. An overview is provided below.

Protocol and registration

The systematic review was registered within PROSPERO, an international prospective database for
registering systematic reviews in healdtated outcomesd: CRD4201707178). (SeeAppendix4).

Eligibility Criteria

Full details of the inclusion and exclusion criteria can be found in Chapter 3. Longitudinal observational
(prospective, cohort and sacontrol) studies reporting quantitative results assessing the association of
SECs in the perinatal period and subsequent preschool (up to five years of age) mental health outcomes

were included. Only studies that used validated measures of mental $yafitoms for example,

internalising and externalising behaviours, were included.
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SECs could be measured at either the individual (income, education, employment) or aggregate level
(area deprivation). Studies that did not specify the age of the sample, includealidated outcome
measures (or measured temperament as opposed to patfaiiogy), or where the primary outcome
measure was not stated were excluded. Only studies conducted-imdogie countries (defined as

being a member of the Organisation for Economico@eration and Development (OECD)) were
included. The focus on higimcome countries was to ensure that identified studies were similar to

present day socioeconomic conditions.

Information sources and search strategies

A threestage approach to searching was performed: 1) database, 2) grey literature and 3) risterence |

searching. The three stages are described below.

Firstly, electronic searching MEDLINE (Ovid), PsycINFO and Web of Science Core Collection was
performed. Search terms were piloted prior to selection and comprise of broad mental health outcomes
andsocioeconomic terms. These search terms are detailed in Apgedizondly, grey literature was

searched using the Google and Google Scholar search engines. The search teweseisede nt a |
heal t ho, fipsychopathdkerggbdbnal ishhgonal Aisbngodoeco
Adeprivationo, A c hi | Theéfirst 10 restilta weredscregemed for inglusiees c ho o | 0
third stage involvedcreeing the reference lists of included studies from the previous two strategies to

identify any relevant publication that may not be stored on electronic databasesramwisequently

missed in the electronic searcBearch results were exported to reference management software

6Mendel ey6, where resultvedwere pooled, and dupl:

Study selection

The search results were screened for inclusion applyinggtablished criteria (Chapter 3). Titles and
abstracts were screened by the principal reviewer (CR), with a sample (minimum 10%) independently
screened to ensure consistentgy discrepancies were discussed until an agreement was reached. The
full text for studies deemed relevant after initial abstract screening were sought and screened in the

same way.

Data extraction

Data were extracted into a standardised MicrosofeEsqareadsheet modelled on previous reviews with

a focus on health inequalities by the principal reviewer (CR) (Adams et, al., 2018; ©pdiqf2014).

The data extraction form was piloted prior to the search. Data extracted included the following:
aimhypothesis, study design, level of analysis, country, sample size, age range/mean, mental health
outcome, method of measurement, measure of SECs, covariates, statistically significant results, non

significant results, conclusion and quality assessmentdigtig 4). Wheravailable confounder (sex,
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ethnicity) adjusted estimates are presented. If studies did not report confounder adjusted estimates,
unadjusted univariable and/or multivariable associations are reportede\Wultiple SECs and mental

health masures were used within a single study, all reported associations were recorded.

Quiality appraisal of studies

Risk of bias and quality assessment of included studies was undertaken using the N@iteagtlie
Scale (NOS)A second independent reviewer assessed a random sample (10%)-f@atartezliability.

If needed, any discrepancies between reviewers werasdisd until an agreement was reachiée.

NOS incorporates a star rating system to assess sample selmatitmme/exposure ascertainment and
confounding.Studies were classified as low, medium and high quality depending on the star rating
achieved. Stug quality was reflected in data synthesis through the height of bars in harvest plots

described below.

Synthesis of results

The principal summary measures extracted from identified studies were odds ratios and beta
coefficients (unadjusted or adjusteat fconfounders if conducted)ain findings from each of the
identified studies is included in a summary table. The table displays results assessing the relationship
between SECs and mental health outcomes stratified by outcome measure utilised aloegsioie d

of effect. Owing to variation in how each study reports and presents their results, the summary table
may present several associations depending on availability. Studies reporting baseline confounder
adjusted associations will be given more weighthe discussionUnadjusted associations from a
bivariate analysis or single risk factor model or fully adjusted associations may also be reported. All

associations are clearigentifiedby a key.

Due to the heterogeneity of study design, populations, exposure and outcome measurements a meta
analysis was not possible. Consequently, data synthesis was dictated by the data available. Key concepts
and trends were explored through narrative synthdd#vest plots were used to help visualise and
summarise the results of studies identified in the review (Ogilad, 2008). The harvest plots were
stratified by age and SEC measures to show differential effects on child mental health outcomes. In the
harvest plots, each measure of SECs was represented by a single bar. Where multiple SECs measures

from the same study are reportdtese are indicated by a colour code.

The height of each bar was used to demonstrate study quality, wiligtiestbar representingigh
quality studies. The harvest plots classify studies into three categories of results: worse mental health
outcomes for the more disadvantaged childrensevarental health outcomes for the less disadvantaged

children and no significant association found between SECs and mental health outcomes. To further
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explore the association between SECs and age of onset of child mental health outcomgswpsub
analyss was undertakeWhere data allowed, stratification by developmental stages (perinatal, infant,
preschool) was exploredcurthermore, to explore sex differences, any SECs by sex interactions

coefficients were extracted.

4 4: Search Results

Database sa&h results

The results from the database searches are display&ine (4.1)In total, 3158 studies were retrieved

from the three databases combined.

Search functionality varied across databases. Across all databases results were limited tostihe Engli
language and manuscripts published between the years 1980 to 2020. There was no human subiject filter
available in Web of Science Core Collection. In PsycINFO, the age filters: neonatafl(bidhth),

infancy (223 months) and preschool age5#ears)vere applied to the search results.

Search results were imported into reference management software Mendeley, where 529 studies were

identified as duplicates. In total, 2629 studies were identified for screening.

Grey literature search results

The Google Scholar search frorff January to 3 May 2020, produced approximately 17,800 results.
The first 100 studies in order of relevance were selected, and of these 5 were selectedefdr full

screening but did not meet inclusion criteria.

Referencdist search results

Hand searching of reference lists of identified studies that met the inclusion criteria, resulted in the
identification of 7 studies which were then screened. None of the identified studies were included in

the final review.

SelectiorProcess

The overall selection process of identified studies is shown in Figure (4.1). Title and abstract screening
were performed on 2629 studies. Those with a validated measure of child mental health up to the age

of five years and a measure of SECseaveglected for fultext screening. Nowbservational studies,
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literature reviews, case studies, subjects from@&CD countries, studies with a population sub
group, collected data before 1980, were not available in English or assessed temperament were

excluded.

Overall, 15 out of 30 studies identified from all three stages of systematic searching were excluded after
full-text screening. The reasons for exclusion included: no measurement of the association between
SECs and mental health outconteported; age of sample; nealidated measure of child mental

health problems.

Finally, in total 15 studies were selected for inclusion in the review (see Appéfatibibliography

of included studies).

Figure (4.1)F lowchart detailingselection of studies for inclusion

‘ Medline (n=1175) | | Wb of Science (n=682) ‘ ‘ PsycINFO (n=1830) |

‘ Combined Studics (n=3158) ‘

Identification

4p‘ Duplicates removed (n=529)

Studics after duplicates
(n=2629) Excluded based on title and
abstract (n=2611)

-Age of sample not speeified
-Non-validated measure of
Additional Studics (n=12) child mental health

. —*| -Mecasurc temperament
-Grey literature R -No primary outcome stated
-Reference lists -No exposure comparator ot
SEC not defined

-Literature review or case
study

— -Exclusively use sub-group of
population

Screening

¥

Full text accessed (n=30)

Eligibility

Excluded based on full text
(n=15)

-No measure of association
-Age of sample not specified
- Non validated measure of
child mental health

Included

Studics included (n=15)
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Risk of bias within studies

Study quality was assessed using the Newc@astiwa Scale which awards star ratings on three areas:
exposure ascertainment, comparability (studies provide confoailested associatis) and outcome
ascertainment (Welkstal., 2017). The majority of the included studies were graded as medium quality
(n=12). Three studies were high quality. Details of the study quality rating for each of the included
studies can be found in Appendix 4.

Study Characteristics
This section provides a description of the studies which met the inclusion criteria.

The summary characteristics of the included studies are shown in Table 4.1. Of the studies that met the
inclusion criteria, just under half sfudies (n=7) were conducted in Oceania, with longitudinal cohort
study designs. Studies identified were published between 1997 and 2019 with an increase in

publications after 2010.

The sample sizes of the included studies typically ranged from less10@0 to up to 10,000
participants. Greeetal. (2017) and Rijilarsdartal. (2012) used populatidevel data and had sample

sizes of over 10,000 participants. Two studies used repeated outcome measures within the age range
(up to five years of age]X(6 S o ata.,&201b; Rijilaarsdaretal., 2012).

Table (4.1) Characteristics of included studies.
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Study Characteristics

Number of Studies

Total 15
Year of Publication

Before 2000 1
20002005 2
20062010 2
After 2010 10
Level of Analysis*

Individual 14
Area 7
Region

Europe 4
North America 4
Oceania 7
Study Design

Cohort 12
Population 2
Intervention 1
Sample Size

<1000 2
10015000 6
500110,000 5
>10,000 2
Mental Health Outcome

Child Behaviour Checklist (CBCL) 6
Strengths & Difficulties Questionnaire (SDQ) 5
Brief Infant Toddler Social Emotional Assessment (BITSEA) 2
Early Development Index (EDI) 1
Australian Early Development Census (AEDC) 1
SEC Measures*

Deprivation 9
Education 7
Employment 3
Income# 9
Social class 1

*Included studies belonging to more than one category. # including proxy measures of income

Table (4.2) Detailed characteristics of included studies (design, exposure, outcome)
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Age at

First author Study Design Sample Size Exposure (time) Outcome Tool QOutcome Measure Outcome Present unadjusted
(year) & Study
Location (Analysisn) associations?
CBCL Preschool
Bayer (2008) Longitudinal population 585 Household income (7 months) Version Internalising, Externalising 18, 24, No
Australia based Education (7 months) Total problem scores 36 (months)
CBCL Short Version
Bor (1997) Longitudinal cohort 5296 Household income (4-18) Internalising, Externalising 5 No
Mater University
Study of
Pregnancy
(Australia) (antenatal, postnatal 6 months problem scores
Social/Attentional/Thought
(SAT) subscale
Income, Education
Davis (20) Longitudinal cohort 4969 (not specified) SDQ Total difficulties, emotional, 4 No
Longitudinal
Study of
Australian conduct, hyperactivity, peer
Children British 3-4 version  problemscores
D'Souza (2019a)  Populationbased birth 6246 Education (antenatal) SDQ Preschool Total difficulties, emotional, 2 Yes
Growing up in
New Zealand cohort Employment (2 years) conducthyperactivity, peer
Areadeprivation (2 years) problems
D'Souza (2019b) Populationbased birth 5896 Education (antenatal) SDQ Preschool Total difficulties 2-4.5 Yes
Growing up in Arealevel deprivation (4.5
New Zealand cohort years) SDQ
Arealevel deprivation (9
Flouri (2010) Longitudinal birth cohort 4618 months) SDQ Total difficulties, emotional, 3 Yes (total difficulties)
Millennium Cohort Family socioeconomic
Study (UK) deprivation conducthyperactivity, peer No (specific pathologies;
composite index (9 months) problems
Education (9 months)
Arealevel deprivation (9
Flouri (2012) Longitudinal birth cohort 9736 months) SDQ Total difficulties, emotional, 3 Yes(total difficulties)
Millennium Cohort Family socioeconomic
Study (UK) deprivation conduct, hyperactivity, peer No (specific pathologies;
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(9 months)

Maternal social class (9 months

problems

Green (2017)
Australian Early
Development

Census Populationbased 67,353 Areadeprivation Putative risk states for 5 Yes
longitudinal study (not specified) mental disorders
Hetherington
(2018)
All our Families
(Canada) Longitudinal pregnancy 1314 Household income (2 years) CBCL Short Version Externalising problem score 3 Yes
cohort Employment (2 years)
Najman (2005)
Mater University
Study of
Pregnancy CBCL Short Version
(Australia) Longitudinal cohort 5259 Education (antenatal) Depression subscale 5 No
Palmer (2013) Longitudinal, 1070 Household income (antenatal) Sociatemotional problems 1 No
CANDLE Study
(United States of
Americg communitybased Education (1 year)
cohort
Palmer (2018) Longitudinal, 1103 Household income, Education Sociatemotional problems 2 Yes
CANDLE Study
(United States of
America) communitybased (antenatal)
cohort
Rijilaarsdam CBCL Preschool
(2012) Longitudinal population 2711 Household income, Education Internalising, Externalising 15 Yes
Generation R
Study
(Netherlands) based cohort (antenatal) problems scores 3
CBCL Preschool
Rutherford (2019) Epidemiological, 664 Household Income Internalising, Externalising 45 Yes
Wirral Child
Health &

Development
Study (UK)

longitudinal cohort

(20-weeks gestation)

problems scores



Areadeprivation
(20-weeks gestation)

Crosssectional based Household incomésubsidy Sociatemotional
Thomson (2017) upon 35815 status) EDI development 5 No
Canada populationlevel cohort

Tools: AEDC: Australian Early Development Census; BITSBAef Infant Toddler Social Emotional Assessment; CBCL: Child Behaviour Checklit £hild Behaviour Checklist Preschool
(1.55); EDI: Early Development Instrument; SDQ: Strength and Difficulties Questionnal@).(3
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Measurement of SECs

Information about SECs wanbtained by selfeportacross all studies except Thomsral., (2017),

which utilised Canadian medical service plan records to obtain household subsidy support as a proxy
measure for low household income. The majority of thdies (n=14) identified used an individual

level measure of SECs, with household income the most commonly used measure. The review identified
nine studies that used multiple indicators of SECs, with six studies having both an individual and area

level meaure.

Income was the most commonly used individieael measure of SECs (n=9). When reporting
differences in mental health outcomes by income, the most common approach used was to dichotomise
income as low versus high. Rutherfetal. (2019) treatedicome as a linear function and also provided
estimates for thesocioeconomigap (the difference between the least and most disadvantaged). As

studies varied internationally, thresholds for low income differed.

Parental ducation was another common apmmrb to measuring individual levebcioeconomistatus
used in studie@ayeretal., 2008; Davigtal., 2410 ; D 6 &a.,.2@18ab; Flourtal., 2010, Flouri
etal., 2012; Najmaret al., 2005; Palmeet al., 2013, Palmeet al., 2018; Rijilarsdanet al., 2012;
Rutherfordetal., 2019) Whilst education varies internationally, with differing qualifications and years
of schooling,highest versus lowestducation level attained was commonly used to compare effect

sizes.

Flouri etal. (2012) was thenly study to use maternatcupationasocial class. Mothers saiéported

using the UK National Statisticocioeconomiclassification (NSSEC). Employment (job typ&yas
classified into seven categories, szeswegreported f r om 6
for each level of NSSEC. The results presentedTiable @.3) display the lowest category in reference

to the highest.

Areal e v el measures of socioeconomic condethli ons we
2019a; &d.2010ky Fouretal., 2010, Flouretal., 2012; Greeetal., 2017; Rutherforet

al., 2019). Studies situated within the UK utitisthe Index of Multiple Deprivation (IMD). These

indices combine social, economic and housing indicators, measured at the census level into a composite
deprivation score for small areas in England. Similarly, Bayer (2008) assigned a Satfs®¢onomic

index for areas) an index of relativeetdi(Z0®gvantagd
utilised the New Zealand deprivation ind€XZDep) (Atkinson et al., 2014). Deciles of deprivation

were categorised into three categories: low, mediunhégh deprivation.
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Composite measures are increasingly common in research assessing social inequalities in health
outcome (Galobarde®t al., 2006; Shavers 2007A composite measure of SECs uses multiple
indicatorsof socioeconomic statuscross diffeent domains to better represent social disadvantage.
Flouri et al., (2011) constructed a family socioeconomic disadvantage index based upon five items
measured in their study: home ownership, in receipt of income support, poverty (below poverty line),

overcrowding and lack of home ownership.

Many of the studies analysed SECs as a dichotomous variable and did not investigate a social gradient.
Where studies used this approach, gwrioeconomicgap (comparing the least to the most
disadvantaged) is useddescribe difference in mental health outcomes. Full details of the studies can

be found in Appendix 4.

Measurement of mental health outcomes

Five assessment tools, used to assess mental health, were identified. The Child Behaviour Checklist
(Bayeretal, 2008; Boretal., 1997; Hetheringtoatal., 2018; Najmawetal., 2008; Rijilaarsdaretal.,

2012; Rutherforcet al., 2019 and the Strength and Difficulties Questionnaibayis et al., 2000;

D6 Soetzala. , 2 0 1 %etal., 20090;S-toui et al., 2010; Flouriet al., 2012 were the most
frequently used measures. These measures have been validated across international samples and have
clinical utility (Achenbach, 1991; Goodman, 1997).

There are different age versions thie ChildBehaviour Checklisavailable, each with varying items
measured. However, all versions that reportrarnalising problems are derived from combining the
anxious/depressed, emotionally reactive, withdrawn and somatic complaints scores, and externalising
problems by combining aggressive behaviour and attention problem stiores.studies utilised the
preschool version (1-5 years) (Bayeetal., 2008; Rijilaarsdarstal., 2012; Rutherforétal., 2019).

The measure contains 99 problem items, scorea®Ot(ne), 1 (somewhat or sometimes true) and 2
(very true or often trueporetal., (1997) used the short version form of thE84dyear CBCL containing

33 items and created a social, attentional and thought problem subscale alongside internalising and
externalising behaviours. Hetheringtetal. (2018) used a short version of the CBCL comprising of 25
items however, the version is not specified. Owing to no normative scores available for t#ierghort
version used, the study used thd' §ércentile asx cutoff of a child being at risk of externalising
behaviour problems. Najmaatal., (2005) only utilised the depression subscale from the-&iront4-

18-year version of the CBCL, and derived a-offtbased on children who scored above a threshold on

four out of the eight items captured due to no clinical data available.
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The SDQ comprises of subscales measuring emotional problems, conduct problems, hyperactivity, peer
problems and prosoci al behaviour f rescorewedmibe h a ¢
derived. All of the studiethatusedSD@Q@ eported total difficulties scol
Davis (20 ) utilised the preschool version of the S
measurements at 2 and 4.5 years, credtattpviour stability profiles based upon scoring within the

abnormal range at each timepoint. ©ffs can be applied to scores to dichotomise children who score

in the normal or borderline/abnormal range. Validatedoctitf s wer e used iaet t wo st
al., 2019a, 2019b; Davistal., 2010), however, Davis (2010) used UK validatedofig based upon

the 416 yeas version of the SDQDavis (2010) also reported associations between SECs and SDQ
outcomes when the chil d otk patet and teacher reparted asdocationse s p 0 |

are displayed in table 4.3.

Two studies utilised risk profiles generated from latent class analysis (&raken2017; Thomsoet

al., 2017). Greeatal., (2017) used a set of measures of early childhood vulnerability (social, emotional,
physical, cognitive and communication) from the AEDC to create putative risk states for later mental
health problems. Children were considered developmentally vuleefahey scored below 10% of

the population distribution. Risk profiles identifi#gere no risk, mild generalised risk (moderately
increased risk across all domains), misconduct risk (higher probability of vulnerability on behavioural,
hyperactivity, repect and inattentive behaviour indicators) and pervasive risk (developmentally

vulnerable on 11 out of 16 indicators).

Thomsonet al., (2017) used eight indicators from tBarly Development Instrumeiffor example,

social competence, responsibility and respect, anxious and fearful, aggressive behaviour) to create
developmental profiles. Unique profiles of soaahotional health from the population were derived

from latent class models. The associatigih SECs was tested through multinomial logistic regression.
Odds ratios are presented for profile membership in reference to a group with overall high social
emotional functioning. Thaeview included two studies using tHgrief InfantToddler Social
Emaional Assessmertb assess soct@motional development (Palmer 2013, Palmer 2@18pe 2 or

under Using total problem score, a standardaffitvas applied using scores below thé' p&rcentile

for age to indicate a potential problem in scealoticnal development.

Data transformation

Where applicable, data transformatismas undertakeion studies that reported data but offered no
interpretation of the association between SECs and child mental health out¢damesxample,
D 06 S o et al.a(2019a) pesented frequencies distributions of normal and abnormal scores for total

difficulties and each domain of the SDQ by sociodemographic variables. No statistical test to assess the
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association was performed. To interpret the results presented, odds mtosalculated for each
domain comparing the most disadvantaged children to the least disadvantaged. Odds Ratio are reported
in the main resultsection ofTable (4.3) Where data has been transformed for interpretation, this is
noted in the results Table (4.3).

Table 4.3: Summary of findings from identified studies on the association between SECs and child

mental health stratified by outcome measur
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Effect of low

Study Results SECson
poor mental
Child Behaviour Checklist (CBCL) health
Bayer (2008)a From ages 1.5 to 3 yearsplv family income and maternal education was not significantly associated with scores fexternalising or internalising
(Australia) behaviours. a
I ncome: Exter#®albidsi Bg56H51.1 0BEROBE0.15si ng (b=0.59 (
Education: E-@.10¢1r.n4a0 ,i sl1li.n2g0 )(,b =l WL X.¥@0.42si ng (b=0.68 (
Bor (1997)e At age 5 years, children fromlow-incomefamilies had a greater proportion of externalising, internalising and social, attentional and thought y

Mater University Study of
Pregnancy (Australia)

problems compared to less disadvantaged children.
Exposure in antenatal period: externalising behaviour problems (11.9% vs. 9.4%), internalising problems (13.8 vs. 1€btf4)) atteéntional

and thought problems (15.5% vs. 10.8%). Associations vigadicant p<0.01.
Exposure in postnatal period: externalising behaviour problems (13.0% vs. 9.4%), internalising problems (14.2 vs. 1§08%), atigntional
and thought problems (16.2% vs. 11.1%). Associations were signific@ril.

Hetherington (20189 A
All our Families (Canada)

At age 3 years, low income and maternal employment did not significantly predict externalising behaviour problems. a
Income: Unadjusted OR 1.06 (0-1160p=0.755), Adjusted OR 0.86 (0.8535,p=0.524)
Employment: Unadjusted OR 1.04 (0-Z810,p=0.799), Adjusted OR 0.94 (0.6731,p=0.697)

Najman (2005) A
Mater University Study of
Pregnancy (Australia)

At age 5 years, there was no significant mean difference in depression scores betweemtbst and least disadvantaged children. a

Adjusted mean depression scores 2.87 (low education) vs. 2.84 (high edys=0i076

Rijilarsdam (2012w At ages 1.5 and 3 years, low income andaternal education significantly predicted higher externalising and internalising behaviour scores. ¥

Generation R Study

(Netherlands) I ncome: internal i si npg0.0019dna exteroalismg hehavooripmbies sqpries @=<A.@1]) at 1.5 years of age.
internalising behpWi.®WOrl)prankll ems efrm ald .i 56 ,n =006 )ae3wears ofagepr obl em sco
Education (per level): i ntp000Bdnndiexgt eérerhalvii viumg phr e d«di00dhat(1hpyedcs kiflage!
internalising behg000bard pexotbd remms!| i(DHi g 17 e h gpwli00lyat 3 yparswftabee ms s cor e s

Rutherford (2019w At 4.5 years of age, low income and area deprivation was significantly associated with higher scores for externalising behasi but not for ga
internalising behaviour problems.

Wirral Child Health &

Development Study (UK) | ncome (1l ow vs. high): -ERB)ipe0n@d) silnmgt € Exal( ihdI)pi@OBBLEXXA( ®P 1. 23 (0.

I MD (l ow vs. high): Exk&78)p<nOal0i5s)i,n g n(tEexrpn(abl)il.sh),m3@O5Y(Elx.p0(6b) 1.23 (0. 97
Strengths & Difficulties Questionnaire (SDQ)

At 4-5 years of age,dw income and parental educatin are significantly associated with higher odds ratios for both parent and teacher reported

Davis (2a0) a scores fortotal difficulties. y
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Income: total difficulties (OR 2.4), emotional symptoms (OR 2.0), conduct problems (OR 1.6), hyperactivity problems §0éRo&e)
problems (OR 1.8) but only significantly associated with total difficulties (OR 1.4), hyperactivity (OR1.4) and peer pfOBleh®for teacher reported
outcomes.
Longitudinal Study of
Australian Children
Education: total difficulties (OR 2.0), emotional symptoms (OR 1.4), conduct problems (OR 1.3), hyperactivity probler8} §0&Rdeer
problems (OR 1.6) but only significantly associated with total difficulties (OR 1.7), conduct problems (OR hypenadtivity problems (1.7)
for teacher reported outcomes.

. At 2 years of age, low education, not in employment and aredeprivation was significantly associated with higher odds for abnormal range scores fc

D'Souza (2019&)® all domains of the SDQ.
Growing up in New
Zealand Education (low vs high): totalifficulties (OR 8.68), emotional symptoms (OR 5.14), peer problems (OR 3.56), hyperantatigntion (OR 2.20)

and conduct problems (OR 8.37)

Employment: total difficulties (OR 3.91), emotional symptoms (OR 3.34), peer problems (OR 2.70), hypeiaatieityion (OR 1.41) and

conduct problems (OR 3.72).

Areadeprivation: Total difficulties (OR 2.20), emotional symptoms (OR 2.19),grebiems (OR 1.63), hyperactivitgattention (OR 1.40) and

conduct problems (OR 1.84)

<>

D'Souza (2019bp Between 2 to 4.5 years of age, there were significant differences in persistent abnormal range scores for total difficufoeshe most disadvantaged Y
children compared to the least disadvantaged children.

Growing up in New

Zealand Using total difficulties scores from age 2 and 4.5, behavioural stability profiles were created. Normal profile represabtimgmal scores at either
timepoint, improved from abnormal to normal at 4.5, moved into abnormal at 4.5 and persistiegt is¢be abnormal range at both timepoints.

Education: Normal: No secondary (4.4%) vs. Degree (46.0%); Improved: No secondary (11.4%) vs. Degree (18.1%); Conaetentadyy (12.8%) vs.
Degree (18.9%); Persistent: No secondary (19.25) vs. Degree (12.2%ené 356.9(h<.001)

Areadeprivation: Normal: Low (34.4%) vs. High (27.4%); Improved: Low (18.5%) vs. High (51.3%); Concurrent: Low (15.3%) v&888h) (
Persistent: Low (7.2%) vs. High (70.6%) (clgjuare 398.4§<.001)

Flouri (2010)e a At 3 years of age, aredevel and family socioeconomic deprivation was significantly associated with SDQ total difficulties scores. y
Millennium Cohort Study
(UK) Low arealevel deprivation was associated with lower scores for total difficubies.938, SE=0.083) (Unadjusted). Low atewel deprivation was

associated with lower scores for total difficulti®s=(0.41, SE=0.085) (adjustedrealevel deprivation did not significantly predict any specific psychopathologies.
Family deprivation was associated with higher scores for total difficuliie®(936, SE=0.037) (Unadjusted). Higher levels of family deprivation were

associated with higher total difficulties scorbs=0.889, SE=0.038) (Adjusted) and with higher scores for prosocial behaviedi043, SE=0.021),

conduct problems=0.146, SE=0.022) and peer problefas(.050, SE=0.017) but not emotional symptoms{.029, SE=0.015), or hyperactivity

(h=0.041, SE=0.027)

Children with parents with the lowest level of maternal education had higher scaemfanal problemsH(=0.278, SE=0.093), conduct problerhs=0.486,

SE=0.133), hyperactivityh(=0.939, SE=0.162) and peer problefas(.258 SE=0.106) but not prosocial behaviohr=0.156, SE=0.130).

Flouri (2012)e a At age 3 yearsarealevel deprivation, family socioeconomic deprivation and social class was significantly associated with SDQ total difficul§esres. y
Millennium Cohort Study
(UK) Low levels of deprivation were associated with lower scores for total difficultie.@88, SE=0.082) (Unadjusted). Aresvel deprivation was only significantly
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associated with peer problem scorfes{0.072) but not prosocial behaviotir£-0.040, SE=0.029), emotional symptorhs=¢0.032, SE=0.021), conduct
problems f =-0.042, SE=0.030) or hyperactivitf €£0.029, SE=0.036) (Adjusted).

Higher levels of family deprivation were significantly associated with higherdiftaiulties scoresff =0.889, SE=0.038) (Adjustedjamily deprivation
was significantly associated with higher scores for emotional sympfor®s@45, SE=0.013), conduct problerbs=0.179,0.085, SE=0.022), hyperactivity
(b=0.085,SE=0.022) and peer problenis{0.059, SE=0.015) but was not associated with scores for prosocial behaviour.

Low social class was significantly associated with higher total difficulties sdore&s@04, SE=0.236). Low social class vessociated with higher scores

for emotional symptom$(=0.136, SE=0.063), conduct problerbs=0.386, SE=0.090), hyperactivitf £0.694, SE=0.107) and peer problefas0.337, SE=0.071)

but was not associated with prosocial behaviour score€)(092, SE=0.088) (Adjusted).

Brief Infant-Toddler Social Emotional Assessment (BITSEA)

Palmer (2013p A At 1 year of age, low education was significantly associated with soe&hotional problems using the BITSEA. %
CANDLE Study (United
States of America) Of black children who had a sociamotional problem, a greater proportion had a greater proportion had mothers with lower levels of education
(n=171 vs. 58p<0.001). For white children this pattern was (n=15 vs. 23);05).
In multivariate models, low maternal education predicted higher odd ratios ofesowi&ibnal problems in black children (OR 1.92 (122¢7),p=.003)
but not for white children. Low income significantly predicted seerabtional problems in white diren (OR 3.44 (1.2B.37),p=.002) but not
for black children.
Palmer (2018p A At 2 years of age, low education and income was significantly associated with sceialotional problems. y
CANDLE Study (United In bivariate models, lower maternal education (OR 4.70 [95% CI 3.27, 7.67], p<.001) and low income (OR 3.41 [95% COR @#3001) were
States of America) associatedavith sociatemotional problems.
In multivariate models, only education was associated with seciational problems (OR 2.26 [95% CI 1.44, 3.5%4,001)
Australian Early DevelopmentCensus (AEDC)
At age 5 years, the most disadvantaged children had highedds ratios for all developmental risk profiles compared to the least disadvantaged
Green (2017» a children. ¥
Australian Early
Development Census Putative risk profiles generated from latent class models for mental disorders based upon 16 developmental indicators.
No risk, "mild generalised risk' (across all s u b d ty,mespeat, &nd jnatténtive sehagioud u ¢ t
indicators and 'pervasive riskoandcabre.vel opmentally vulnerable on 1
Most disadvantaged children had higher odds of mild risk (OR 2.01); misconduct risk (OR 2.09) and pervasive r&K (@&iles (unadjusted associations)
Most disadvantaged children had higher odds of mild risk (OR In@6¢pnduct risk (OR 1.33) and pervasive risk (OR 2.02) profiles (adjusted associc
Early Developmentlnstrument (EDI)
At age 5 years, the most disadvantaged children had higher odds ratios for I@@ciatemotional health compared to the least disadvantaged
Thomson (2017w children. ¥

Canada

Children from the most disadvantaged households were four times (AOR 4 842380.001) more likely to have a low socinotional functioning profile
compared to children from the least disadvantaged households.

§ = increasing levels of socioeconomic disadvantage is statistically significantly associated with increased risk or highéorsemntal health problenZs= decreasing levels of

socioeconomic disadvantage is statistically significantly associatediwitbasedisk or higherscores for mental health problefhs = no statistically significant association betwe®BCs
andchild mental healthACalculated ORs based upon results presented in study, comparing the most to the least disadvantagee children.
associations or single risk factor moaelefficientsw Confoundeiadjusted associatiorare reporteda  Fully adjusted associations are reported (e.g., coefficients taken from a multivariate

analysis)
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Association between SECs and mental health outceme

A summary of the associations identified from the included studies asenpeel in Table 4.3. Where
applicable odds ratios, beta coefficients and the direction of association are also displayed. Overall, 12
out of the 15 included studies showed an association betsaéreconomiconditions and mental

health outcomes, wherebyhe most disadvantaged children had worse mental health outcomes
compared to less disadvantaged children. None of the included studies reported an increased risk of

poorer mental health outcomes for advantaged children compared to disadvantaged children.

The associations between SECs and mental health outcomes are stratified by age in Figaoh 4.2.

bar in the harvest plot represeats association between SECs and mental health at a particular age
(number of studies = 15). One study that used repeated outcomes measures at different ages appears
twice and is highlighted by a colour bdmequalities in mental health outcomes were reggbat as

early as ongrear of age (Palmestal., 2013). The majority of included studies (n=7) used outcome
measures between fouo five-years of age (Berl997; Davis2 0 0 O ; D209l Greegp2017;

Najman 2005; Rutherforgd2019; Thomson2017).

Figure (4.2) Harvest plot of the association between SECs and mental health stratified by age (no. of
studies =15)

Association between SECS and preschool-aged children’s mental health stratified by age (number of studies = 15)

Poorer Mental Health in No association Poorer Mental Health in
advantaged disadvantaged

! |
2 |

3 I I I I Quality Score

; 11
5 | 1]

Each bar represents one study. Studies that report data on repeated outcomes are included again
(blue bars). The height of the bars represent the quality of the study. Studies are classed into those
showing higher risk in disadvantaged individuals/areas, no association or higher risk in advantaged
individuals/areas and are stratified by age at which the outcome measures were assessed.

Medium

Low
High

Associations were found between, both, individual and-lenesl measures of SECs and mental health
outcomes. Across the fifteen incluistudies, a total of twenigeven measures of SECs were reported
on. Twentytwo of the SEC measures (82%) were significantly associated with poorer mental health
outcomes for the most disadvantaged children. Figure 4.3 shows the association strafied by

measure (individual and area). For studies that reported multiple measures of the associations, each
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measure is represented, and these studies are identifiable with a unique colour in the harvest plot.

Studies that use a single SEC measure are repeeldeynthe grey bars.

Figure (4.3) Harvest plot showing the association between SECs and mental health stratified by SEC

measure (number of studies =15)

Association between SECS and preschool-aged children’s mental health: Measurement of SECs (number of studies = 15)

Poorer Mental Health in No association Poorer Mental Health in
advantaged disadvantaged

income 1l Hun
Education I I I I I I

Social Class

Employment I Quality Score

Composite

Area-level Ill I

Each bar represents a measure of SECs (n=27). Studies that report a single SEC measure are
displayed as a grey bar. Studies that use multiples measures are identifiable by a unique colour. The
height of the bars represent the quality of the study. Studies are classed into those showing higher risk
in disadvantaged individuals/areas, no association or higher risk in advantaged individuals/areas and
are stratified by individual and area based SEC measures.

High

Low
Medium  —

= Bayer (2008) = Davis (2010) » D’Souza (2019a) m D’Souza (2019b) = Flouri (2010) = Flouri (2012} w Hetherington (2018))
= Palmer (2018) m Rijlaarsdam (2013) = Rutherford (2019)

Association between SECs and CBCL outcomes

The breakdown of associations between SECLBL outcomes is displayed in Table (4.3). Of the

six studies using the CBCL, three studies reported a significant associati@dBdr997; Rijilarsdam

et al., 2012; Rutherforcet al., 2019). For instance, Rutherfoed al., (2019) found that the mios
disadvantaged children had scores for externalising behaviour problems 45 percentage points higher
compared to the less disadvantaged children at 4.5 years of age. BetlalBqd997) and Rijilarsdam

etal., (2012) found associations between SECseatetnalising and internalising behaviour problems,
whereas Rutherfordt al., (2019) reported only finding association between SECs and externalising
behaviour problems. All of the studies reporting on CBCL used indivigval measures of SECs
except Ritherfordet al., (2019) which also reports on an al®zel measure of SECs. Ardevel
deprivation was associated with externalising behaviours but not internalising behaviours (Rutherford
etal., 2019).

Association between SECs and SDQ outcomes
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All of the included studies showed an association between individual and/deakemeasures of

SECs and SDQ total score, whereby, the most disadvantaged children had poorer mental health.
Inequalities in SDQ outcomes were evident as early as two years of 4gD 6 G a.,.2@18a). Most

stri ki ng ktal(201Ba), &porier that children with mothers with no secondary education were
eight times more likely to have an abnormal range score compared to children from mothers with a
degree level of educat. Identified studies that report associations between SECs and subscale
measures of the SDQ (for example, peer and conduct problems) are also displayed #h3able (
Furthermore, Davistal. (2010) explored the relationship between SECs and SDQ ceg@smeported

by parent and teachers. The strength of association between SECs and total difficulties differs when
reported by the parent (OR 2.4) and the teacher (OR 2.0). This suggests that associations and their
corresponding strengths between SECs rmedtal health may vary by outcome respondent but are

broadly consistent.

Association between SECs and other outcome measures

Four of the identified studies reported on the association between SECs and mental health using other
outcome measures. Two studies (Palreal., 2013; Palmeet al., 2018) used the BITSEA to
demonstrate that poorer SECs were significantly associatédindgteased odds ratios for soeial
emotional problems as early as one year of age. However, caution is needed as the reported associations
are derived from the same study sample. These studies highlighted that associations may vary by the
measure of SEC ed when the sample is stratified by race. Gretgad., (2017) and Thomson et al.,

(2017) both used latewlasses to develop risk profiles of soaamhotional problems. Both studies
reported that by age 5 years, the most disadvantaged children hadodidb@f belonging to the most

Oati skod pr odmotioral devélopmentc i a |

Effect Sizes

Twelve out of the fifteen included studies reported an association besoemeconomiconditions

and mental health outcomes, whereby, the most disadvantigdoen had worse mental health
outcomes. As shown in Table 4.3, studies acrossihigéme countries reporting on multiple measures

of early child mental health reported different effect sizes but they were small to moderate with reported
odds ratios naging between 1.4 (Davital., 2010)i 4.5 (Thomsoretal., 2017). This finding supports

a previous a review exploring this association in children and adolescents, which found that
disadvantaged children were ttmthree times more likely to have a nt@nhealth problem (Reiss,

2013). There is reliable evidence that the low to moderate effect size for the association is similar across

mental health outcome measures and geographical locations. Rakhe(2013) in a USA sample
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found that low maternaducation was associated with increased risk of semiotional problems (OR
1.9) using the BITSEA. In an Australian sample using the SDQ, Baals (2010) found that children
of mothers with low maternal education were twice as likely to have-saaitional difficulties (OR
2.4).

Overall, there is reliable evidence to suggest thaddh@meconomidisadvantage can negatively impact

a c¢ hi | efaional bealith and that these effect sizes are likely to have impacts at a population
level (Thomenetal., 2017; Davigtal., 2010). Studies also show that effects sizes may differ by the
measure ofocioeconomidisadvantage used. (Dawtal., 2010; Rijilaarsdaratal., 2012; Rutherford

etal., 2019) found that the effect size was larger whemgsi househol d i ncoeme, whe
al., (2019a, 2019b), found a higher risk for mental health problems when using maternal education
compared to unemployment or aflezel deprivation. Furthermore, Palmet al, (2013) found
differences in the assotian between both income and education measures of SECs by race. Low
maternal education was associated with higher odds for social emotional problems in Black children
but not for White children, whereas low income was associated with higher odds ratitéife
children but not Black children. Whilst this may suggest a differing role of SEC measures in the risk of

mental health outcomes, effect sizes remained comparable across outcomes and study location.

Caution must be exercised in interpreting effgpes as they may be handled differently in analysis and
adjust for differenttonfoundingmeasures effects (see Table 4£3). For example, Najman et al.,
(2005), found no association between SECs and internalising or externalising behaviour problems
saores, however, all socidemographic variables (e.g., partner changes, education, poverty, partner
arrested) were adjusted for in the analysis. It is possible this approach is eadjogément and
measures (e.g., whether a partner has been arresteangecin household composition) could be on

the causal pathway. Consequently, the included studies suggest possible mechanisms which may

explain the association betweswocioeconomidisadvantage and child mental health.

Studies strongly suggested thattaraal mental health is a risk factor and potential mediator of the
association between SECs and child mental health problems{Bbr 1997; Najmaret al., 2005;
Rijilaarsdametal., 2012; Palmeetal., 2013; Greeetal., 2017; Hetheringtortal., 2018; Palmeet

al., 2018; Rutherfor@tal., 2019). However, Flougtal., (2012) found that the association was only
slightly attenuated when accounting for maternal mental healthawitidependent effect remaining.
Maternal stress was also identified as a possible risk factor (Patraky 2013; Palmeetal., 2018;

D6 Soatazla. , 2019a) . A edtal.i(2019a) fownd thaypercelveéd Satermalastress during
pregnancy was the only prenatal factor assatiafi¢h later child mental health problems whilst only
moderatesevere postnatal stress was associated with emotional and hyperactivity scoreset@hlmer

(2013) found that Black mothers were more likely to experience variable mood and energy with highe
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cyclothymic scores compared with White mothers who had a more pessimistic mood and higher
dysthymic scores. Consequently, this may influence paméantt interactions to support healthy social

emotional development. Parenting quality and home envirotwene identified as possible protective
factors which reduced the ef f.e2019b; Riflaarsdanetiala | di s a
2012). The included studies show that there are possible social, family and environmental factors that
may explainthe association between SECs and child mental health outcomes. However, the effect of

soci al di sadvantage is stildl har mf ul to a chil dbé

In conclusion, the study findings indicated thatioeconomidisadvantage increased the risk of later

mental health problems in children, but, overall, study results were not homogenous.

4.5: Discussion

Summary of main results

In this systematic review of longitudinal observational studies from high income countries, consistent
evidence foran association betweesocioeconomicconditions and mental health outcomes in
preschoockged childrerfdefined as & years) was identifiedn total, 12 out of the 15 studies identified
reporteddifferences in mental health by SEGshereby, children from the most disadvantaged
environments were more likely to have a mental health problem (ssuo@tional, internalising or
externalising behaour problen) compared to the least disadvantaged children. Overall, 82% of

socioeconomic measures reported were significantly associated with child mental health outcomes.

Overall completeness andjuality of evidence

Quiality and generalisability of édence

The majority of studies (n=12) included in this review were graded as medium quality and three studies
were deemed high quality. The generalisability of the review findings may be affected by the study
population setting with just under half thfe included studies (n=7) conducted in Oceania. The review
only included studies conducted within OECD countries, where socioeconomic conditibnsaatly

similar.
Measurement of SECs
There is evidence to indicate that inequalities in child mentdttheutcomes can be identified on the

basis of both area and individdalkel measures of SECs. This review identified studies that used a

range of measures of SECs. The review highlights that income and education were the most commonly

99



utilised measureand predominantly showed the same pattern of association across a range of OECD
countries.Measures such as employment status and composite indexes were underrepresented in

assessing the association between SECs and child mental health outcomes.

There wee differences in how SEC measures are accounted for in statistical analysis. The review sought
to identify the impact of SECs and child mental health outcomes from observational studies, therefore
appropriately confoundeadjusted estimates were soughtos¥l of the studies identified reported
unadjusted (univariate associations) but in some cases adjusted coefficients were reported. This issue
could lead to bias, most likely to underestimate the impact of SECs on mental health outcomes.
(Westerich & Grenland, 2013; Bandoét al., 2018). To account for this, potentially oaljusted

estimates were penalised within the quality assessment.

Measurement of mental health

This review highlights variation in how child mental health is assessed and reipdtiecbreschoel

age population even when the same assessment tool is used. There are a growing nhumber of tools
available to researchers and clinicians and these measures are likely to diversify further. A review
identified 75 measures of child social agotional development in early childhood5@ears) and

that six assessment tools were strongly recommended for use, including the Child Behaviour Checklist
and InfantToddler Social Emotional Assessment (Hateal, 2018). Whilst this study only inclued

validated measures, studies of child mental health should ensure that validated measures are used and

that where possible, all outcomes are reported on.

Furthermore, to ensure the quality of evidence available in early years period, all mental health
measures used must be developmentally appropriate, reliable, valid, accessible and robust yet there are
limited measures available to use in children aged up to two years (MacCrae & Brown, 2017). The
studies reviewed here mainly use the BITSEA, SDQ predeteosion, and pschoolCBCL which are

high quality and well validatedexamples (@dley et al., 2019). It is common for studies of early
childhood mental health to utilise pargeported questionnaire measures, rather than clinician rated
interviews, as they are easier to access;e&fbsttive, and are a reliable method of assessment within
large-scale studies for young children§0years) (Gridleytal., 2019). However, as shown within this
systematic review, there is large variation within how a@sthblished measure such as the CBCL is
used. Consequently, without a clear and standardigerdaxgh to assessing and reporting mental health
outcomes, efforts to directly compare findings across studies are hampered and this may mean that
efforts to build a coherent evidence base to justify the introduction and targeting of effective early

interventions may be frustratedn future early years studies should pay special attention to
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measurement issues andpieviousrecommendations based on psychometric pedigree for measure
selection (Gridley et al 2019).

Age & Sex

Although there were 15 studiéscludedacrosghe whole preschool period, there were only four in the

first two years of life. The review found evidence of inequalities in child mental health as eamty as

year of age in one study. Early identification of dhéin on the pathway to mental health problems and
inequalities in outcomes is vital. However, this has previously been challenging due to the lack of
studies specifically examining this issue very young children (RaverfBieber et al., 2008).
Rijilaarsdamet al. (2012) found that low income was associated with higher scores for externalising
behaviour problemsb( 0 p<D.001)andinternalisingbehaviour poblems(b 0 p<®.B0l)at 1.5

years of ageHowever,replication of these studies in early infancy and toddlerhood is required since

onyf our studies reported on outcomes age 2 years
2018, Rijilarsdanetal., 2013.

The review could not distinguish if associations between SECs and child mental health outcomes varied
by sex as only one study (Thomsenal., 2017) explicitly examined a SECs by sex interaction.
Thomsonretal (2017) found that boys were more likely tgperence higher levels of social emotional
problems particularly for aggression and hyperactivity. Future studies should look to explore any SECs

by sex interactions in early child mental health problems.

Agreements and disagreements with other studies ceviews

Previously, a systematic revigeportedconsistent evidence for associations betwsmrerSECs and
poorerchild and adlescent mental health school age childrefb-18 years) (Reiss, 2013Jhe review
presented in this chapter summarised damstudies repoimg on outcomes from as early as one year

of age to five years of ag@his review therefore extends the findings from Reiss (2pi&Yiding
evidencehatsocial inequalities in child mental health outcomessevident in infancy arnidddlerhood

For example, Palmer (2013) found that the most disadvantaged children were three times more likely

(OR 3.4) to have a social emotional problem at 1 year of age.

Limitations and strengths

Owing to heterogeneity in the outcomeasures used it was not feasible to conduct a-ametiysis to
synthesise and pool an estimate of the association between SECs and mental health outcomes, which
could then have been stratified by key developmental pefagthermore, owing to the varian in

how each study reported and presented their results, it was not possible to consistently report on only
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baseline confounder adjusted associations. Consequently, the associations presented are either
unadjusted, baseline confounder adjusted or fatljusted coefficients. To help the reader, | have

presented all available associations to help with interpretation.

This study is also limited by its inclusion of studies that are only published in the English language.
Translation of studies was notfable due to lack of resources (financial and logistics). Consequently,
language bias may have been introduced into the study. This bias could arise due to studies conducted
in nonEnglish speaking countries with statistically significant results beirrg fik@ly to be published

in an English language journal compared to those reportingigaificant results. It is possible for a

study to have its title and abstract in English, but the full text is only available in its native language.
Therefore, if aeview only includes English language studies the results and statistical inferences may

be biased if estimates have not been examined from overlooked data (CRD, 2008).

However, the review has several strengths. First, it is the first review to summadisece for social

inequalities in child mental health outcomes in the preschool years, Second, it builds on a previous
schootage review by accounting for limitations in the search strategy they used. ThgZ2R4i3p

review broadly searched forment@la | t h out comes and restricted see
iment al di sorder 0. This terminology has I|limited
childhood. The current review made use of relevant database functions and explodedhterens
applicable and included terms as keywords in the search, if necessary. Therefore, the current review
utilised ageappropriate terminology, to capture a broader range of studies. Third, multiple systematic
search strategies were utilised to yield liest possible results. Relevant databases and grey literature
sources were searched. To address the research question, only longitudinal observational studies with a
validated measure of mental health were included so as to maximise the quality ofdinecomeasure

assessed. Only including studies conducted in OECD member countries, where active policies

addressing and monitoring poverty, also adds to the robustness of results identified.

Implications for policy, practice and research

In this chapter] have systematically reviewed the current evidence to show that social inequalities in
child mental health are evident within a presckaxg¢ population in high income countries. There was
moderate to high quality evidence showing the existence of iligggian mental health outcomes
already evident in the early preschool years. These findings underscore the importance of directing
policies and interventions to appropriate early entry points in thedifiese in order to better address

the emergence @uch early inequalities in child mental health.

Recent policy shifts arén line with the findings of this review and give greater attention to the

importance of the earlyears period, with recognition and emphasis placed on early interveldtiéh) (
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2013; DoH 205). Recommendations highlight providing greater support and servidesatbvantaged

families particularly before pregnancy and with more action in the early years period, for example,
increased health care professional visits during the first three years of life (CMO 2013; DgH 201

This approach could potentially help identify familiasieed of intervention and help improve factors

such as parental mental health problems, parenting, insecure infant attachment and exposure to adverse
childhood experiences that mediate the relationship between SECs and mental health outcomes, thereby
reducing the risk of child mental health problems over time and reducing inequalities (Strad#tihan

2019; Deightoretal., 2019; Hopestal., 2018).

While policy action on mediating factors, for example, parental mental health is needed, efforts to
reduce child mental health problems will be hindered unless the wider social determinmaptgaif

health are addressed. The updated Marmot review highliggatts@ltinough action has been taken on
reducing health inequalities over the last ten years, there is worrying evidence that efforts to help give
every child the best start in life hastalled(Institute of Health Equity, 2020). Over the last ten years,
child poverty rates have risen and essential funding to children centres has been cut, particularly, in the
most disadvantaged ared$e results in this chapter corroborgt@posals suggestad the Marmot
reviewrecommending@nhanced efforts to reduce chpoverty rates in order to address inequalities in
child mental health problems. Investment in the early years and provision eduadjty early years
services are likely to lead to a reduction in child mental health problems at a population levegrhowe
inequalities will persist without action to address the wider social determinants of health outcomes
(Institute of Health Equity, 2020).

In summary, the findings of this chapter show that social inequalities in mental health are quite
consistently eident within a preschoedge population. Associations between SECs and child mental
health outcomes may be explained or mediated by factors, such as parental mental hestlti. (Lai
2020) and that there may be differing trajectories of mental healtugin childhood on the basis of
socioeconomic conditions (Mazesal., 2016). These hypotheses will be tested further in studies 2 and
3.
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Chapter 5

Results: Study 2

Assessing the impact afocioeconomicconditions (SECs) on longitudinal trajectories of child

behavioural and emotional problems: Findings from the Wirral Child Health and Development Study
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5.1: Abstract

Background

Socioeconomidisadvantage is a wellstablished risk factor for child mental health problems. Little is
known about when inequalities in mental health outcomes are established in childhood and whether
these inequalities widen or narrow with age. Furthermore, fewestutive utilised a measure of
socioeconomiconditions measured in pregnancy to assess trajectories of child mental health. This
study assessed the impact of childh@odioeconomiconditions (SECs) on early life longitudinal
trajectories of mental healttutcomes from ages 3.5 to 9 yedrsxplored whether any inequalities in
emotional and behavioural problems increased or decreased over time and agketsmdeffects

were moderatedy sex.

Methods

Longitudinal analysis of data from the Wirral Chhtkalth and Development Study (WCHADS), a
prospective study of the early origins of child mental health (n=1233), in the North West of England.
Household income at 2Weeks gestation, a measureso€ioeconomiconditions (SECs) in pregnancy,

was the maiexposure measure. The outcome measure was longitudinal trajectory of child externalising
and internalising problems, as measured by the Child Behaviour Checklist at 3.5, 4.5, 7 and 9 years of
age. Linear mixed effects models were used to assess the tigsoofahousehold income with
longitudinal mental health outcomesssessing the intercept term at 3.5 years and the rate of change

over time whilst adjusting for potential confounders.

Results

Averagelog-transformed CBCL scorewere higherfor externalising problems than internalising
problemsin the sample at age 3.5 years. Child mental health improved over time, with scores for both
externalising and internalisimgoblemsdecreasing over time, with a greater decrease for externalising
behaviour problemsThere was no significant difference in scoresifagernalising or externalising
problems bychildhood SECs at age 3.5 yearwever, the rate of improvement for both externalising

and internalising problem scores over time was slowethfe most disadvantaged children compared

to the least disadvantaged, increasing inequalities over time. Each year the gafransfmgmed

CBCL score between children at the top and bottom of the income distribution increased by 0.10 points
(95% CI 003 to 0.15) for externalising behaviour problems score and 0.06 for internalising behaviour
problems score (95% CI 0.02 to 0.20).
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Male sex was associated with an increalsggtransformedCBCL scoreof 0.11 for externalising
behaviour problemat 3.5 yars, but there was nsuch associationbetween sex anthternalising
problemsThere was no significant association of sex with the rate of change of CBCL score over time
(slope term), or any interaction with income, indicating that the association of income and the rate of

change in externalising and internalising scores did ffilgtr diy sex.

Conclusion

Whilstscores for internalising and externalising behaviour prob#teaslilydecrease with ageetween

the age of 3.5 and 9 yeatke rate of improvement is slower for the most disadvantaged children, with
increasing inequalit@in child mental health up to the age of 9 years. These findings underscore the
importance of directing policies and interventions earlier in the life course to better address the early

origins of inequalities in child mental health.

5.2: Introduction

In this chapterl will present the results from a longitudinal analysis assessing the impact of childhood
SECs on trajectories of behavioural and emotional problems. | will discuss the implications of the
findings for future research, and the public teahplications of this improved understanding of the
relationship between SECs and longitudinal trajectories of child mental health. The systematic review
(Chapter 4) identified very few studies which explored trajectories of early child mental helalinwit
emphasis on social inequalities. This chapter addresses this issue by assessing the impact of SECs on
longitudinal trajectories of internalising and externalising behaviour problems from 3.5 to 9 years of

age using data from the Wirral Child Healttdddevelopment Study.

Child mental health is poor in the UK and there is growing concern over the rising prevalence of mental
health problems in children and young people (Collishaw et al., 2018; Institute of Health Equity, 2020).
In the UK, the most receénfficial survey of mental health in children and young people found that one

in six children (16%) had a probable mental health disorder (NHS Digital, 2020). Rates have increased
since 2016, when one in eight children and young people were identifiagtda clinically diagnosed
mental health problem (NHS Digital, 2017). Furthermore pitevalence of mental health problems in
preschool age (2 years) children was reported for the first time in 2016, with 5.5% of children having

at least one mental Hdadisorder (NHS Digital, 2017).

Addressing and preventing the emergence of child mental health probldmsia r | y year s of

life is a public health priority (Marmot, 2020). In high income countries there has been an

epidemiological transition, whereby, mental health problems have overtaken infectious diseases as the
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leading contributor to disability adted lifeyears lost (DALYS) in the Global Burden of Disease
(GBD) index (Baranne & Falissard, 2018). Experiencing a mental health problem in childhood can have
adverse effects on educational attainment, physical health and mental health later inylde (Ta
Robinsoretal., 2019; Pearcetal., 2020).

Socioeconomialisadvantage is a wedistablished risk factdior developing mental health problems
Disadvantaged children are more likely to be exposed to psychological and biological risk factors that
lead to the early development of mental health probl@ieckett & Wilson, 2015RavensSieberetal.,

2008; Essexrtal., 2006; Tennargtal., 2007; Willeetal., 2008). For examplé&ere has been a growth

in literature on the role of early exposureativerse childhood experiences (ACEs)¢ch asparental

mental health, domestic violence and abuse. Over half of children in the UK experience one or more
ACEs in the preschool years, witlie most disadvantaged childreavinggreater risk of exposure,to

and experiencing multiple ACEs arabnsequently, poorer health outconf@saatmaretal., 2020).

Social inequalities in mental health are establishexhildhoodand have been shown to track through

into adulthood (Vineetal., 2012; Arangetal., 2018) As identified in the systematic revie@lt{apter

4), there has been a growth in literature assessing the relationship between socioeconomic disadvantage
and menth health outcomesn childhood however, few studies explore social inequalities in

trajectories of mental health across the early years

Predominantly, research on child and adolescent mental health trajectories have explored changes in
behavioural angmotional profiles through key development phases (i.e., childhood into adolescence)
and whether trajectories vary by g§€@dgersetal., 2008; Petersegtal., 2015;Murray etal., 2018,de

Lijster et al., 2019). For example, Odgees al., (2008) identied distinct trajectory profiles for
antisocial behavioudelineatinglife-course persistent, adolescemiset, childhoodimited and low

trajectory groups.

Currently, there is limited and mixed evidence as to when early inequalities in child mertabineal
established and whether inequalities in trajectories widen or narrow across chilBlagedet al.,

(2008) in a populatiofrased study of 585 children in Australia found that household income (measured

at 7 months postnatg) was not associated thichanges in externalising or internalising behaviour
scores from 1.5 to 3 years of age. Contrastingl
Zealand children, that the most disadvantaged children (defined by low maternal education) were more
likely to have persistent mental health problems between 2 and 4.5 years of age, ctortharbghst
disadvantaged children. Furthermore, Magtal., (2016) demonstrated in a sample of 2045 Canadian

children that exposure to poverty influenced longitudinal trajectories for hyperactivity, opposition and



physical aggression behaviour profiles. Children that were exposed to persistent povertyhbad hig
levels of these symptom profiles from age 1.5 to 5 years of age, before a much slower rate of decline
through to eight years of age compared to children who were not exposed to poverty éhMdzza
2016).

Since nequalities in health outcomes ameyentable and amenable to policy interventibris vital
thattheidentification of children on the emerging pathway to mental health problems is made as early
as possible in the lifecourse. The study presented in this chapter extends what is knopre\ions
literature and will add to our understanding of the role SECs play in longitudinal trajectories of
childrenbés ment al h érlid study wid louild @rs existingHiterat@eaby Usingay e ar s .

measure ofocioeconomiconditions captwrd in the prenatal period

5.3: Methods

Data, Design and Setting

This study used data from a prospective longitudinal cohort study of children born on the Wirral, in the
North West of England. The Wirral Child Health and Development Study (WCHADS) recruited 1286
participants consecutively from firitne mothers who bded for antenatal care between February
2007 and October 2008 at the Wirral University Teaching Hospital. Of these, 1233 gave birth to live
singleton infants and were eligible for postnatal folopy Due to the socidemographic composition

of the Wirral,41.7% of the sample weliging in conditions equivalent tthe most deprived quintile of
deprivationin the UK at recruitment, using the English Index of Multiple Deprivation (IK2G04
(Nobleetal., 2004)

This study was granted ethical appreJaf the Cheshire North and West Research Ethics Committee
[REF: 05/Q1506/107 (June 2006); 10/H1010/4 (June 2Q40NW/1484(December 2014) This

study involved secondary analysis of anonymised data and did not require further ethical approval.

Outcome

The Child BehaviourChecklist (CBCL)is an internationally welestablished and validated measure of
preschoolandschcalged chil drenés behaviours (Achenbach,
externalising behaviour composite scatesasured at.3, 4.5, 7 and 9 years of agaternalising

problems are derived from combining the anxious/depressed, emotionally reactive, withdrawn and
somatic complaints scores, and externalising problems by combining aggressive behaviour and
attention problem score@chenbach, 1991). Owing to the longitudinal nature of this study, two
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versions of the CBCL were used, the preschool version (CBCE)1lahd the schoedged version
(CBCL 6-18). Whilst many of the items overlap, there are some different items thabotatio the
internalising problem and externalising problecales at the preschool and school age time paints

as to ensure each measure is developmentally appropriate. This study usetepartsd (primarily
mother reports) on the CBCL at all outae points. Total raw scores, which are unadjusted for age and
sex, forthe internalising and externalising problems scales were used (Achenbach & Rescorla, 2000;
Rutherfordet al., 2019).Due to the outcome being positively skewed, the total scores wgre lo
transformed for the analysis following our previous study using these data (Ruthetrébrd2019),

and logtotal CBCL internalising and externalising scores were analysed as continuous outcomes.

Exposure

The primary exposure measure to capture childrsmmdoeconomiaconditions (SECs) used in this

study was annual household income, measured -ate28s gestation (recruitment into the study).
Participants were asked to prpgpxritmadre talmenu@u e d tain
Responses were reported in £10,000 incremental bands (Rapge £10,0000 Over £71,000).

Income was treated as both continuous and categorical in exploratory analysis, with the highest income
band (Over £71,000) codexs the reference group. The main analyses used income as a continuous
measure, with each incremental unit associated with an increase or decrease in the outcome measure
score. The analysis also estimates the inequalities gap in mental health outcomen baweast

(Over £71,000, n=60) and most deprived (Up to £10,000, n=59) households.

Confounders

Demographic characteristics potentially associated with child sexiational and behaviour problems

are included as baseline variables in the analysiseial age at consent into the study (coded as 18
24,2534 and 35+) ; childds sex and ethnicity. As on|
otherthan WhitBr i t i sh, the ethnicity vBarriitaibslhed woars 6dQ tchhec

Analysg Strategy

The hypothesised association between SECs and longitudinal trajectories of mental health outcomes
investigated in this study are shown in a directed acyclic grejguré 5.1). The analysis then
progressed in two steps, an exploratory descriptive analysis which informed fitting linear mixed effects

models to the data. A hierarchical approach was used for model bi{ildibtg 5.1).



Figure (5.1) DAG for the relationship eten exposure, outcome and confounders assessed in this
study.

)

Child’s Sex

N

Su(riine‘jppﬂmic Child Mental Health
“onditions Trajectories

20-weeks gestation

(Outcome)

(Exposure)

N

Matemnal age
Ethnicity

(Confounders)

First, | fitted a linear mixed effects model with a linear trend in time, as indicated by the descriptive
analysis. Then my main exposure measure, household income, was added to the mmodetiauous
variable. To test my main hypotheses as to whether income was associated with both the average level
of log-internalising and externalisin@BCL subscalescores and also the rate of change over time, a

time by exposure interaction was addedthe next step, | further adjusted for baseline demographic
variables and confounders: maternal age at recruitment into the stitty,sex and ethnicity.
Additionally, to assess whether trajectories for CBCL scores differed by sex, | formally wsted f

child age by sex interaction and a thngay interaction betweethild age, sex and incom{@ppendix

5). | estimated all model parameters by maximum likelihood. | compared nested models using

generalised likelihood ratio statistics and Wald statistidest hypotheses about model parameters.

To aid with interpretation, coefficients are also presented for the socioeconomic (SEC) gap. The
socioeconomic gap measures health inequalities between the most and least deprived groups. It is an
important toolas often population averages overlook differences in health between groups. This
approach has been used in previous studies of health inequalities in social epidemiology (Graham 2004,
Taylor-Robinsonet al., 2016). Furthermore, coefficients from the final model are plotted to show
trajectories for logransformed internalising and externalising behaviours for the least and most
disadvantaged children (the socioeconomic gap). Analyses were conductatistital software R

version (3.5).
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Table 5.1: Sequential models showing analytical approach

Model Variables

1 (Time effects) Age

2 (Exposure) Model 1+ Income

3 (Interaction) Model 2 + Age*Income

4 (Confounders) Model 3 +Maternal Age + Sex Ethnicity

Robustness Tests

I undertook a number of robustness tests. First, | repeated the analysistwithhgeg thadelled as a
quadratic function and also treating income as categorical function. Furthermore, | repeated the analysis
using the index of multiple deprivation (IMD) as an alternative measwsecxbeconomiconditions.

Owing to differences in the wding of items, itemsreportedand subsequent composition of
internalising and externalising domains across the preschool and-sagjeabCBCL versions, | also
repeated the analysis using CB&toresstandardise@sz-scoresto check the pattern of resulisas

the same (Appendix 5)

5.4: Results

Overall, 1233 study participants were available for masal follow-up. Participants were included in
the analysis sample if data were provided on exposure, confounder and outcome (at least one time point)
measues(Figure 5.2).The final sample for analysis was 760 with data available.

Figure (5.2) Flowchart of inclusion into the analysis sample.
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1233 participants available for post-natal
follow-up

e 354 participants did not have data on the outcome measure Child
Behaviour Checklist (CBCL) at least one time point (3.5, 4.5, 7 or
9 years).

Participants providing mental health data
(at least one timepoint)
N=879

e Participants providing data on the exposure measure (household
income at 20-weeks gestation) and at least one measure of the
outcome (CBCL) were included in the analysis sample. Item
missingness: Household income (n=119).

Analysis Sample
N=760

Exploratory Descriptive Data Analyses

Table (5.2) showshild mental health and demograpblaracteristics of the analysis sample stratified

by household incom&here were descriptive differences in mean and median scores for externalising

and internalising behaviour problems across the income rdige crasssectional summary of the
distribution of the data suggests that there is no difference in mental health outcome scores by household
income at 3.5 years, but differences can be observed at 9 years of age. Furthermore, mean scores for
externalising andniternalising CBCL scores reduce over time and that by age 9 years, children had
higher scores for internalising problesn | 'y 3. 6% of the sample identif

Higher maternal age (>35 years) was more common in the higher houswionie: groups.

Table (5.2) Child mental health and demographic characteristics of study population by household

income



Whole

sample Up to £10,000 | £10-20,000 | £21-30,000 £31-40,000 £41-50,000 £51-60,000 £61-70,000 | Over £71,000
Subjects(n) 760 59 92 117 148 126 109 49 60
CBCL Age 3.5
Externalising Raw Score| 8 (0-46) 8 (0-32) 9 (0-28) 7 (0-46) 8 (0-38) 8 (0-35) 8 (0-30) 9 (0-30) 9 (0-30)
Internalising Raw Score | 5 (0-40) 5 (0-25) 5 (0-27) 6 (0-40) 5(0-29) 6 (0-26) 5 (0-31) 5 (0-31) 5 (0-19)
Log-Externalising Raw Score| 2.06 (0.84)| 2.00 (085) 2.04 (0.88) | 2.02(0.86) 2.10(0.79) 1.99 (0.93) 2.09 (0.79) 2.06 (0.89) 2.16 (0.81)
Log-Internalising Raw Score | 1.74 (0.79)| 1.72(0.78) | 1.67 (0.80)| 1.80(0.82) 1.75 (0.74) 1.74 (0.80) 1.73 (0.83) 1.65 (0.80) 1.80 (0.88)
CBCL Age 4.5
Externalising Raw Score| 7 (0-46) 8 (0-35) 9 (0-38) 5 (0-34) 5 (0-34) 7 (0-30) 6 (0-28) 6 (0-23) 5 (0-36)
Internalising Raw Score | 5 (0-55) 7 (0-23) 7(0-36) 4 (0-36) 4 (0-26) 6 (0-26) 5 (0-35) 4 (0-21) 5 (0-21)
Log- Externalising Raw Score| 1.88 (0.91)| 2.08 (0.89) | 2.17 (0.87)| 1.75(0.88) 1.62 (0.87) 1.80 (0.96) 1.82 (0.85) 1.94 (0.67) 1.65 (0.87)
Log-Internalising Raw Score | 1.73 (0.83)| 2.01(0.66) | 1.89(0.84)| 1.52 (0.89) 1.50 (0.83) 1.78 (0.76) 1.79 (0.73) 1.63 (0.76) 1.52 (0.79)
CBCL Age 7
Externalising Raw Score| 4 (0-39) 8 (0-30) 5 (0-34) 4 (0-25) 3 (0-28) 4 (0.28) 3 (0-27) 4 (0-14) 3 (0-27)
Internalising Raw Score | 4 (0-46) 5 (0-46) 5 (0-29) 4 (022) 3 (0-28) 4 (0-22) 4 (0-27) 3 (0-11) 4 (0-21)
Log-Externalising Raw Score| 1.51 (0.88)| 1.93(0.90) | 1.63(0.83)| 1.50 (0.88) 1.24 (0.84) 1.48 (0.81) 1.35 (0.89) 1.41 (0.76) 1.32 (0.89)
Log-Internalising Raw Score | 1.53(0.81) | 1.82(0.84) | 1.65(0.87)| 142 (0.81) 1.36 (0.81) 1.57 (0.79) 1.57 (0.76) 1.34 (0.73) 1.39 (0.80)
CBCL Age 9
Externalising Raw Score| 3 (0-34) 5 (0-28) 4 (0-30) 3(0-22) 2 (0-17) 2 (0-21) 2 (0:27) 2 (0614 2 (0-16)
Internalising Raw Score | 4 (0-47) 6 (0-47) 5 (0-26) 4 (0-42) 4 (0-18) 5 (0-34) 3(0-31) 3 (013) 2 (0-26)
Log-Externalising Raw Score| 1.35 (0.94)| 1.69 (1.00) | 1.44(0.99)| 1.32(0.89) 1.20 (0.83) 1.30 (0.89) 1.16 (0.91) 1.11 (0.86) 1.20 (0.86)
Log-Internalising Raw Score | 1.58 (0.84)| 1.82(0.91) | 1.64(0.89)| 1.57 (0.90) 1.46 (0.77) 1.67 (0.79) 1.51 (0.77) 1.38 (0.62) 1.27 (0.81)
Maternal age years n (%)
18-24 193 (25.5) 48 (81.4) 52 (56.5) 47 (40.2) 34 (23.1) 8 (6.3) 2 (1.9) 2 (4.1) 0 (0.0)
2534 461 (60.8) 8 (13.6) 36 (39.1) 59 (50.4) 91 (61.9) 105 (83.3) 83 (76.9) 36 (73.5) 43 (71.7)
35+ 104 (13.7) 3(5.1) 4(4.3) 11 (9.4) 22 (15.0) 13 (10.3) 23 (21.3) 11 (22.4) 17 (28.3)
Child's ethnicity: other (%) 27 (3.6) 234 4(4.3) 4(3.4) 8 (5.4 5(4.0) 2(1.8) 1(2.0) 1(1.7)
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Child's sex: female (%) 401 (52.8)|  34(57.6) 57 (62.0) 67 (57.3) 70 (47.3) 62 (49.2) 58 (53.2) 17 (34.7) 34 (56.7)
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Next, | undertook an exploratorgnalysis of the longitudinal data orderto visualise the datand
explore any visual trendghich mightinform appropriate statistical methods for handling longitudinal
data. First, | visualised the distribution of the CBCL internalising and externalising outcome measures
at all timepoints using both the raw and-tognsformed datéFigure 5.3. Since the distribution of the

raw data for each subscale was significantly skewed rhain analysisubsequentlyused log

transformed CBCL scores.

Figure (5.3) Distribution of CBCL internalising and externalising rawlagdransformed scores at 3.5

years of age.
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CBCL Trajectories 3.5 9 Years

| used spaghetti plots to visualise trajectories for a random sample of study participants drawn from the
data. The population average is also plotted using a mean smoother (blue line) (Singer & Willet, 2003),
which visually suggests that modellingild age as a linear function in time is a reasonable assumption

for this outcome. This assumption is formally tested later on in the analysis by modelling income as
both a linear and quadratic term. This initial descriptive plot suggests that child mentalmpedves

over time, indicated by a decrease intodernalising scores from 3.5 to 9 yedfg(re5.4).
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Figure (5.4) Spaghetti plot for lelgxternalising CBCL scores versus child age illustrating the
longitudinal nature of the data. Each coloured tegresents a random individual in the dataBhe

population average is also modelled (blue line).

Log Externalising Score

Age (Years)

Figure (5.5) showthatfor theWirral population there is a slight decline over time for meard8gL
internalising problem scoreghere are clear crosectional differences between the random sample of
study participants and the rate of decline (slope) over time, suggesting that fittm@ lbandom
intercept and slope model may be appropriate.

Figure (5.5) Spaghetti plot for lelgternalising CBCL scores versus child age illustrating the

longitudinal nature of the data. Each coloured line represents a random individual in tle¢ datas

Population average iglsomodelled (blue line).
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CBCL Trajectories 3.5 9 Years by Household Income

Next, | visually explored trends in child mental health outcomes stratified by the exposure measure,
household income (Figures 5.6 and 5.7). Pplads show the trend in mean scores foréagernalising

and loginternalising problems for a child from ealgvel of household income beginning with the
intercept at age 3.5 years and showing how scores decline (slope) with age through to 9 years. Visually,
there is a sociajradient in the trajectoriesf log-externalising behaviowscores whereby, the rate of
decline (slope) is slower for the lowest income households (pink line) compared with the highestincome
households (red line). A similar trend is observed foritigrnalising behaviour scores, however,

visually there is an initial increase for the lowiegome households from 3.5 to 4.5 years of age.

Figure (5.6) LogExternalising CBCL scores over time by household income. Each line represents the

population average for each level household income.
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Figure (5.7) Loginternalising CBCL scores over time by household income. Each line represents the
population average for each level household income.
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Figures 5.8 and 5.9 show population smoothed mean scores andexwtigsal confidence intervals

for externalising and internalising problem scdsggontrasting trends over time for the least and most
disadvantaged children. Mean scores for the lowest income group (red line) are contrasted to the highest
income group (blue). Visualising the trajectarfer the extreme groups helps to show the inequalities

gap in outcomes over time.

Figure (5.8) displays the trajectories of externalising problems over time by household income.

CBCL Externalising Scores by Household Income

Household Income
= Up to 10,000
— Over 71,000

Log Externalising CBCL Score

4 5 E
Age (years)

The exploratory plots have shown that externalising problem scoresadeawith age for the whole
population. The above plot explores this trend for children from the most disadvantaged (red) and least
disadvantaged (blue) households. The plot shows that whilst there is a decline of externalising problems
over time for botlgroups, the trajectories differ. Visually there is a more rapid decline for children from
the least deprived households, particularly, between ages 3.5 to 4.5 years. For children from the most
deprived households there is an increase in scores betwesamibege range before starting to decline.

The socioeconomigap between scores is maintained throughout early childhood. The visual trends

displayed here are formally tested in a linear mixed effects model.

Figure 5.9 displays the trajectories of internalising problems over time by household income. The
exploratay plots show that there is a decrease in internalising problem scores for the study population

over time. Visuallythe trajectories differ for children from the most and least deprived households.



CBCL Internalising Scores by Household Income
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Figures 5.8 and 5.9 suggest thajectoriesof child mental health vary on the basis of incofieam

the exploratory plots, the data suggests #bale intercept (3.5 years) there is little difference in log
externalising and lognternalising behaviour scores on the basis of household income. Hoaeagy
between the least and most disadvantaged children appears to widen over time. Visually, the data

supports modelling and testing for a time by exposure (income) interaction.

Although scores for externalising behaviour problems decline over timbeotbr SEC groups of
children, there is visually a large gap between the average scores at different ages (intercept) and the
rate of decline (slopeHowever, hese exploratory trajectories do not account for the coecklzdture
of the longitudinal outames. These associations assessed formallysing a linear mixed effects

model| taking into account the longitudinal nature of the data.

Furthermore, Figures 5.8 and 5.9 suggest that there may belagel effects in trajectories of
internalising ancexternalising behaviour problems. For example, scores for children from the most
disadvantaged households initially increase for internalising and externalising behaviour problems
before decreasing. Previous studies exploring trajectories classes hiagridistd separate pathways

of development (Murragtal., 2020). Moffitt (1993) has shown evidence of-lifeurse persistent and
adolescent limited trajectories of externalising behaviour problems. Visually, figures 5.8 and 5.9

suggest that trajectoriesaybe influenced in specific developmental time periods.

Sensitive periods are developmental time periods when individuals are more receptive to influences

from the wider environment during particular developmental stages (Hensch, 2004; Frankenhuis &
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Walasek, 2020). Effects that occur during sensitive periods are not fixed or irreversible but are likely
to exert greater influence at this time point (Hensch, 2004). Contrastingly, critical periods suggest that
the ability to change learning or influencedside a particular time point are much harder. These
concepts help when exploring trajectories of child mental health outcomes as development periods may
explain the emergence of certain behaviours. For there to be evidence of a sensitive period.factors (
SECs, parental mental health) must be shown to lead to change in that time period what would not
otherwise occur (Woodward & Pollard, 2020). Much of the sensitive and critical periods research in
relation to socieemotional development has focusedtiom effects of atypical caregiving (Friesal.,

2005; Espositetal., 2016).

There are significant challenges in researching sensitive periods foresncotmnal difficulties. The
influences of emotional behaviours are likely in operation over multiple developmental periods and
may even overlap. Furthermore, long term negativeceffhave often been mistakenly presented as

evidence for sensitive periods (Woodward & Pollard, 2020).

Previous studies have found evidence for employing time as a quadratic function for developmental
trajectories (Mazzatal., 2016; Murrayetal., 2022). In the formal analysis | will assess if this is also
observed for trajectories in the WCHADS sample. This will allow for further investigation of the

influence of risk and protective factors at specific developmental stages.

CBCL Trajectories 3.5i 9 Years by Sex and Household Income

Next, | expanded on the previous plots by stratifying by both sex and household income. This approach
allows investigation into whether there may be a sex by income interaction. The stratification of the

plots kelow, visualise any potential sex differences by each level of household income.

Figures 5.10 and 5.11 display the population average feexteynalising and lognternalising

behaviour problems by sex and household income. Each panel representsima tlewetousehold

income variable. The first panel shows the population mean scores fextegalising scores for
children in the 6Up to A10,00006 income group. TI

scores for girls.

Figure(5.10 Plot of mean logexternalising behaviour problems over time stratified by sex and
household income.
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Visually, the overall trends demonstrate a decline in externalising problem scores, although, there are
differences within income levels. The most obselwalifferences in trendby sexare for the two
lowest income groups and highest income group. Visually, the trend for internalising scores is not as
clear, with scores varying by sex at different ages and across household income groups. Consequently,
I will model an age by sex and a thtgay interaction between age, sex and income in the formal
analysis This will test the hypotheses that the rate of decline (slope) varies by sex and whether any

association between income and the slope varies by sex.

Figure (5.11.) Plot of mean leigternalising behaviour problems over time stratified by sex and

household income.
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Results from formal linear mixed effects models

First, | fitted alinear mixed effects model using age centred at 3.5 years as the time metameter,
comparing the fit of a model with a random intercept only, to one with a random intercept andl slope
found thatthe random intercept and slope model had the bettéseffTable5.3). A reduction in the
Akaike Information Criterion (AIC), a method of assessing model fit, was observed. This model was
used as the baseline model to build a set of hierarchical models. Additional analysis of variances
(ANOVASs) were performed aan approach to model selectjomith the most parsimonious models

chosen(see Appendix 5).

Table 5.3: Analysis of Variance comparing a random intercept and a random intercept and random slope

model
-2 Log p-
Df AIC BIC Likelihood Deviance  Chi-Square  value
Random Intercept 4 7577.30  7601.40 -3784.60 7569.30
+ Random Slope 6 7463.00  7499.10 -3725.50 7451.00 118.33 <0.001

Note:Df: degrees of freedom; AIC: Akaike Information Criterion; BIC: Bayesian Information Criterion.
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Tables 5.4 and 5.5 display tfie c oe f f i c-exemalisng &nd logntérrmlgsing behaviour
problem score nested modeéspectively. Results and model summary statistics are shown for each

linear mixed model with time effects, exposure, exposure by time interaction and baseline confounders
added sequentially (see Table 5.1).

Table 5.4: Sequential linear mixed modelsdicting logexternalising behaviour problem scores.
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Model | Model Il Model Il Model IV

b LCI UCI b LCI UClI b LCI UCI b LCI UCI
Fixed Effects
Intercept 2.486 2.407 2.564 2.368 2.233 2.502 2.638 2.420 2.857 2.566 2.320 2.812
Age -0.130 -0.144 -0.117 -0.139 -0.154 -0.124 -0.194 -0.232 -0.156 -0.194 -0.232 -0.156
Income 0.026 0.004 0.049 -0.032 -0.076 0.011 -0.029 -0.075 0.017
SEC Gap 0.208 0.032 0.392 -0.256 -0.608 0.088 -0.232 -0.600 0.136
Age x Income 0.012 0.004 0.019 0.012 0.004 0.019
Age x Income SEC Gap 0.096 0.032 0.152 0.096 0.032 0.152
Maternal Age 184 0.001 -0.162 0.164
Maternal Age 2534 0.008 -0.122 0.139
Sex (Male) 0.111 0.023 0.199
Ethnicity (Other) -0.009 -0.252 0.235
Random Effects
Residual Variance 0.448 0.447 0.447 0.447
Intercept Variance 0.234 0.256 0.242 0.247
Slope Variance 0.011 0.011 0.010 0.010
-2 Log Likelihood -3725.500 -3220.500 -3215.800 -3204.700
Deviance 7451.000 6440.900 6431.500 6409.400
AIC 7463.000 6454.900 6447.500 6433.400
BIC 7499.100 6496.100 6964.600 6504.000

Note: b coef fi c-scale MaernplAgegReh35€);EexdRef: Femaie); Ethnicity (Ref: White British). Age x Income represents a time by iexpesuien effect and is
interpreted as an effect on the slope. The socioeconomic (SE@®mapentshe difference between the most and least deprived households. AIC: Akaike information criterion; BIC: Bayesial
information criterion.
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Table 55: Sequential linear mixed models predicting-loternalising behaviour problem scores.

Model | Model Il Model llI Model IV
b LCI UCI b LCI UCI b LCI UCl b LCI UCI
Fixed Effects
Intercept 1.869 1.794 1.944 1.760 1.637 1.884 1.945 1.734 2.156 1.967 1.733 2.200
Age -0.038 -0.051 -0.025 -0.041 -0.055 -0.027 -0.077 -0.113 -0.041 -0.076 -0.112 -0.040
Income 0.022 0.002 0.042 -0.018 -0.060 0.024 -0.017 -0.061 0.028
SEC Gap 0.176 0.016 0.336 -0.144 -0.48 0.192 -0.136 -0.488 0.224
Age x Income 0.008 0.001 0.015 0.008 0.000 0.015
Age x Income SEC Gap 0.064 0.008 0.12 0.064 0.001 0.120
Maternal Age 184 -0.034 -0.179 0.111
Maternal Age 2534 -0.030 -0.147 0.086
Sex (Male) -0.017 -0.095 0.062
Ethnicity (Other) 0.138 -0.081 0.357
Random Effects
Residual Variance 0.421 0.417 0.417 0.417
Intercept Variance 0.196 0.232 0.227 0.228
Slope Variance 0.009 0.010 0.009 0.009
-2 Log Likelihood -3540.100 -3063.500 -3061.300 -3054.400
Deviance 7080.100 6127.100 6122.600 6108.900
AIC 7092.100 6141.100 6138.600 6132.900
BIC 7128.300 6182.300 6185.700 6203.500
Not e: b coef fi cisale.tMaternalrAges(Reft 85e)dSex (Ref: Famgle); Ethnicity (Ref: White British). Age x Income represents a time by iexeastiien effect and is

interpreted as aeffect on the slope. The socioeconomic (SEC) gap, the difference between the most and least deprived households. hiGrriA&tdecriterion; BIC: Bayesian information

criterion
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For logexternalising scoredviodel | revealeda significant time trend across the study population,
whereby there was an annual reduction of mean scores. For example, the annual change in log
externalising score wa$.13 (95% CI-0.14,-0.12). Next, | added the exposure measure, household
income(coded as a continuous variahl&) the model without adjusting for the baseline confounders
(model I1) to assess the effect on the intercept. Children from the most disadvantaged households were
associated with an increased score of 0.21 (95% CI 0.03,f6rd06g-externalising behaviour problems
compared to children from the least disadvantaged households. Adding the exposure measure,
household income, significantly improved the model fit, reducing the Akaike Information Criterion
(AIC) by 1008.1 comparetd model I. Adding a time by exposure interactidig¢del 1ll) rendered the

effect of income on the intercept at age 3.5-sigmificant. However, there was a significant interaction
between age and income, whereby, the rate of improvement over timelomes fr the most
disadvantaged children compared to the least disadvantaged children, increasing inequalities over time.
Each year the gap in legxternalising scores between children at the top and bottom of the income
distribution increased by 0.10 @bCI 0.03, 0.15).Model IV proceeds to provide the adjusted effect

for the exposure variable by controlling for baseline confounders. Compared to the previous model
(model 1l1), adjusting for baseline confounders did little to attenuate the effattildfage on log
externalising score®.19 (95% CF0.23,-0.16). The time by exposure interaction remains significant

with similar estimates. Each step in the hierarchical approach to model building improved the model
fit.

For loginternalising scoresviodel | established a significant time trend across the study population,
whereby, there was an annual reduction of mean scores. For example, the annual change in log
internalising score wa£.04 (95% CI-0.05,-0.03). Next, | added the exposure measureséiooid

income, to the model without adjusting for the baseline confounifeydd] Il) to assess the effect on

the intercept. Children from the most disadvantaged households were associated with an increased score
of 0.18 (95% CI 0.02, 0.33) for leigterndising behaviour problems compared to children from the
least disadvantaged households. Adding the exposure measure, household income, significantly
improved the model fit, reducing the Akaike Information Criterion (AIC) by 951 compandode! I.

Adding a time by exposure interactioll¢del 111) rendered the main effect of income on the intercept

at age 3.5 nogignificant. However, there was a significant interaction effect between age and income,
whereby, the rate of improvement over time was slower for the most disadvantaged cbitpamed

to the least disadvantaged children, increasing inequalities over time. Each year the gap in log
externalising scores between children at the top and bottom of the income distribution by increased by
0.06 (95% CI 0.01, 0.12)Model IV proceeds tprovide the adjusted effect for the exposure variable

by controlling for baseline confounders. Compared to the previous mdaele{ IIl), adjusting for

baseline confounders did little to attenuate the effect of age eintErgalising score).08 (95%CI -



0.11,-0.04). The time by exposure interaction remains significant with similar estimates. Each step in

the hierarchical approach to model building improved the model fit.

There were no significardassociationsdentified betweenmaternal age or etigity and either log
externalising or lognternalising behaviour problems. | fourah association betweesex and the
intercept for logexternalising behaviour problems, whereby, boys scored 0.11 (95% CI 0.02, 0.20)
higherat age 3.5 years

Assessing whther trajectories for log-externalising and loginternalising scores differed by sex

Exploratory analysis suggested that-loternalising and logexternalising behaviour score trajectories

may vary by sex. | formally assessed an age by sex interanticathreevay interaction between age,

sex and income. | compared interaction models to a model which did not include any sex interactions.
To test whether an interaction model was necessary, | used ANOVAs to compare nested models. For
both loginternalisng and logexternalising behaviour scores extending the model to include a sex
interaction did not improve the model fit. Therefore, the most parsimonious model does not include an

age by sex or age, sex and income interactions (see Appendix 5 for ANVIs).

Plotting modelled trajectories for log-externalising and loginternalising scores for children from

the least and most disadvantaged households

To help with the interpretation of linear mixed effects model output, | plotted the coefficientste c
trajectory lines for children from the least and most income disadvantaged households. For linear mixed
effects models this involves plotting the modelled population average (fixed effects) for different values
of the variable of interest (e.g., SBC&hilst holding other variables in the model constant. Figure 5.12
shows the trajectories of the least disadvantaged children, with covariates set as: female, maternal age
35 and over and White British ethnicity. The red line represents children framostedisadvantaged
households and the blue line represents children from the least disadvantaged households. This was
achieved by multiplying the age by income interaction coefficient term by the difference in units
between the lowest and highest inconoseigeholds (n=8), allowing the visualised slopes to represent

the contrast between the extreme groups.

Figure 5.12 shows thieajectories for logexternalising and lognternalising behaviour scores for the

most and least disadvantaged childmaodelled from the fully adjusted modéli¢del I\). The lines
represent the trajectories for a child from the most and least disadvantaged households. The plots show
that scores decline for both internalising and externalising problems over time forrchittreboth

income groups, however, the rate of decline differs.
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The plots highlight that the rate of improvement for internalising and externalising behaviour problem

scores differ significantly by socioeconomic conditions.

Figure 5.12: Visualising modled trajectories of logexternalising and lognternalising behaviour

scores from 3.5 to 9 years of age.
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Robustness Tests

I undertooka humbetrof robustness analyses to tesdtisticalassumptions made in this study. First, |
repeated the analysis treating age as a quadratic function. For both outcome models, extending the
model toallow for a quadratic tend in agedid not improve the model fit. Therefore, the most
parsimonious model treats age as a lirfaaction. To test statistical assumptions made in the main
analysis, he exposure measure was also modelled as a catedonciidn. Furthermore, | repeated the
analysis using the index of multiple deprivatioMD) quintiles as an alternative measure of
socioeconomiconditions Figures 5.13 and 5.14 show the effect size for the main parameter of interest,

age by exposure interaction, across the robustness models.



Figure (5.13): Age by exposure interaction paggan across robustness models for-GBCL

externalising problem scores.
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(Maternal Age (Ref: 35+); Sex (Ref: Female); mitity (Ref: White British). Age x Income represents a time by exposure
interaction effect and is interpreted as an effect on the slope. The socioeconomic (SEC) gap, the difference between the most
and least deprived households. IMD (Index of multiple idation).

Figure (5.14): Age by exposure interaction parameter across robustness models-G&Clog

internalising problem scores.
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(Maternal Age (Ref: 35+); Sex (Ref: Female); Ethnicity (Ref: White British). Age x Income represents a time by exposure
interaction effect and is interpreted as an effecthe slope. The socioeconomic (SEC) gap, the difference between the most
and least deprived householtdD (Index of multiple deprivation).

When treating income as a categorical measure, a slower rate of improvement inHectiedoglising

and loginternalising scores was observed for the most disadvantaged children compared to the least
disadvantaged children. Furthermore, the parameter effect size is larger than the one observed in the
main analysis, suggesting that the estimate in the main &niglgsconservative one. When using IMD

as an alternative exposure, a significant age by exposure interaction was found only-for log
externalising scores. Analyses were also undertaken using standardized CB&lreZ as an
alternative outcome measuréhe modelsshowed similar conclusions to the main analyses with a

socioeconomic gap in legxternalising and lognternalising scoresver time(see Appendix 5).

5.5: Discussion

The aim of this study was to assess whether socioecomamititions were associated with both the
average level of CBCL internalising and externalising behaviour scores and the rate of change over
time. This study found thascores for both externalising and internalising behaviour desdeager

time, with a geater decrease for externalising behaviour prohlémzortantly, this study identified
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that improvement in outcomes waignificantly slower for the mosincomedisadvantaged children.
Furthermore, whilst no inequalities were observed at baseline (3% gfezge) they emerged before 9

years of age, with the gap between the least and most disadvantaged children widening over time.
Additionally, this study examined whether trajectories of child mergalthvaried by sex. Male sex

was associated with highscores for externalising behaviour problems at baseline (3.5 years of age).
The rate of decline in scores over time and the observed association between income and mental health

trajectories did not vary by sex.

Findings in context

The main finding othe analyses presented in this chapter shows that mental health improved less for
the most disadvantaged children from 3.5 to 9 years of age. Consequently, a socioeconomic gap in
mental health outcomes is established by 9 years of age. This findingtsugpmbadds to the limited
evidence basdhere is evidenci the UKto show that the prevalence of behavioural disorddhsés

times higher for children(aged 519 years)from low-income households. (NHS Digital, 2017).
Socioeconomic disadvantage can thereiiongact the potential trajectorie$ mentalhealth.Mazzaet

al., (2016) found that the effect of poverty on mental health trajectories was time dependent, whereby,
the gap in outcomes widened over time from 1.8 years of age. This finding has also been identified

in a US sample of 6950 children followed from birth to 14 years of age. Children who had never
experienced poverty were associated with a greater decrease in externalising and internalising
behavioursompared to children who experienced either persistent or intermittent poverty (Comeau &
Boyle, 2077).

Additionally, Flouri et al., (2a4) in UK sample of 3 to 7-yearold children identified that
socioeconomic disadvantage was associated with both a linear and quadratic rate of change. Whereby,
the most disadvantaged children had poorer mental health outcomes over time. Additionally, d ¢hs
ability to selfregulate moderated the rate of improvement. For example, children in persistent poverty
with low selfregulation had higher internalising problems scores compared to children in persistent
poverty with high levels of selfegulation ad compared to more advantaged children with both high

and low levels of selfegulation (Flouretal., 2014).

Transitions in and out of poverty have also been associated with mental health trajectories. Fitzsimons
etal., (20T7) found in UK sample oftildren aged 5to 11- years that both persistent and transitions

into poverty are strongly associated with the development of child mental health problems. Similarly,
in a study of Canadian childreinom birth to 13 years of age, the gap in behavioabl@ms increased

over time for children in persistent poverty. This study also examined the timing of poverty in the

development of subsequent mental health problems finding that exposure to poverty, particularly, in the
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early years (68 years) had a largeffect compared to poverty exposure later in the lifecourse (Mazza
etal., 2017).

Whilst my analysis used composite scales of externalising and internalising behaviour problems, this
relationship may differ at a behavioural subscale lduethe UK, pevalenceof specific behavioural
disorders varies by age and sBxevalencevas highest fooppositionaldefiant disorder in B.6-year
(2.9%)olds compared th7-19-yearoldsand lowest in conduct disorder confined to the family (0.1%)
(NHS Digital, 2017).Mazza et al., (2016) observed that the socioeconomic gap increased for
hyperactivity but remained constant for physical aggression. Additionally, associations between SECs
and mental health trajectories may diffetepending on which measure is utilised. For example,
Christenseretal., (2017) used three measuresotioeconomiconditions (family income, maternal
education and arelavel deprivation) and founthatonly family income was significantly associated

with improvements in mental health outcomes over time. McLaughdih, (205) found that different
measures of SECs measured in childhood predicted onset, persistence and severity of mental health
problems laternri the lifecourse. For example, low parental education was associated with disorder
persistence and severity but ribe onsetof a dsorder This suggests that trajectories may differ by

measure of childhood SECs used.

This study identified that makex was associated with increased externalising scores at intercept (3.5
years) and that the rate of improvement over time did not vary by sex. Previous studies have shown that
boys are more likely to score higher for externalising behaviour problems @ménO ktal k 2009;
Boeetal., 20T7). This is reflectedn the UKpopulation, where the prevalencebahavioural disorders

in boys aged 40 years is 6.7% compared to 3.286qirls aged 510 years (NHS Digital, 2017).
Christensertal., (2017) foundhat although male sex was associated with higher SDQ scores-from 4
510 1415 years of age, scores improved for both male and females. Similarly, the rate of improvement

did not vary by sex.

My study did nobbserveany sex difference®r internalisingoehaviour problems. Studies have shown
that with the transition into adolescence, sex differences emerge in anxiety and depyesptoms
(Fantietal., 2010 Legersteetal., 2013)This is evident irthe UK,wherethe prevalencér emotional
disordersincreases for both boys and girls, however the growth is more pronounced irTlgéls.
prevalence of emotional disorders increases from 4.6% (ad€d ® 7.9% (aged 1T9) in boys

Whilst prevalence increases fr@16% (aged 8L.0) to 22.4% (aged 119)in girls (NHS Digital, 2017).
Although, my study did not find a significant interaction between age, income and sex, in the prediction
of trajectory for internalising problems this has been shown to emerge later in the lifecahrse wi

socioeconomic disadvantage associated with only female mental health development in adolescence
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(Patalay & Fitzsimons2017).Therefore, there are likely to be varying trajectories bylaex in the

lifecourse that are not presently identified in stisdy up to age 9.

Trajectories for externalising behaviours have been found to peak at 3 years of age before declining
through childhood and subsequent transition into adolescence &Iaxlge, 1998). Contrastingly,
trajectories for internalising problems tend to rise through middilelhood and peak in adolescence
(Bongersetal., 2003). Mystudy identified that scores fboth externalising and internalising CBCL
scores decreasedtiage between 3.5 and 9 years, showiggreraimprovement in mental health

over this age period

This study also identified a greater rate of improvement in externalising behaviour problem scores. This
finding corroborates similar findings acrosseaathigh income country study populations. Skeal.,

(2005) found in a US sample using the CBCL that conduct problems decreased between 2 and 10 years
of age. Additionally, Mazzatal. (2016) found that CBCL syndrome scores decreased by 8 years of
age. This finding has also been observed in Australian and UK studies using the Strengths and
Difficulties Questionnaire (SDQ) as a measure of child mental health (Eloalrj 2014; Christensen

etal., 2017).

Whilst these studies have shown a decrease dntah health outcome scores through childhood,
trajectories for mental health problems are not stable and are likely to fluctuate throughout the lifecourse
and key developmental periods. For example, de Lijettal., (2019) identified a decrease in sEor

from preschoalimited profiles in children agkl-10 yearsThere are likely to bdifferenttrajectories

with the transition into adolescencaongsidepre-established pathways (Odgersal., 2008).For
example, Patalay & Fitzsimons (2017) show tthere is an increase in emotional and depressive
symptoms particularly in females from ages 11 to 14 years. Additionally, with the transition into
adolescence and use of sedported measures of mental health (as opposed to parental reports),
predictorsand associations vary. Pargaported symptoms in childhood were found to be a poor

predictor of seHreported depressive symptoms at 14 years of age (Patalay & Fitzsimons, 2017).

Exploratory data analys@iggested that it would be appropriate to explore time as a quadratic function
when assessing trajectories of internalising and externalising behaviour prabletms Wirral
population. However, the formal analygientified asignificantlinear decreas@ mental health scores

over time and that modelling a quadratic age effect did not impgh@reodel fit. Contrastingly, Mazza

et al., (2016) found a significant quadratic time trend, at the syndrome level, whereby, scores for
hyperactivity peaked at Segrs of age before declining by 8 years of age. Feadi, (2014) in a UK
population sample of 16,916 children found that emotional and behavioural difficulties decreased from

3 to 5 years of age before increasing from age 5 to 7 years. Furthermaonay btwal., (2020) identified
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a linear and quadratic trend in a sample of 1620 children from Switzerland when exploring internalising
and externalising behaviours from 7 to 15 years of age. This suggests there are challenges to modelling
longitudinal merdl health trajectories across key developmental periods and behtygesar My study

has attempted to address these issues by allowing for slopes to vary for individuals, modelling a

guadratic time effect and testing for sex interactions.

Murray etal., (2022) using data frormcohort study in Switzerland explored trajectory classes for both
externalising behaviour problems and ADHD in childrendagel5 yearsThe study identified four

distinct trajectory classes, with the highest proportibchildrenbelongingteafi n or mat i ve mat ur
group in which symptoms initially increabefore delining over time.Odgersetal., (2008) identified

distinct trajectory profiles for antisocial behavialglineatinglife-course persistent, adolescemset,
childhoodlimited and low trajectory groupslhe analysis presentddcuses on trajectories at a
populationlevel compared to distinct developmental classes. However, the decrease in scores would

support echildhoodlimited and low trajectory groupsaterpretation of developmental trajectories.

Moffit (1993) identified two distinct trajectory paths for externalising trajectories, acdifese
persistent path were scores start high and persist across developmental periods and an adolescent limited
trajectory.The analysis presented in this chapter is limited to age % yeawever further research

into the developmental profileglentified aboves warranted.

Whilst the analysipresented in this chaptdid notprovide evidencef the importance of particular
developmental periodor trajectories of internalisingnd externalising behaviour problems in the
Wirral population they should not be ruled oMlider social and environmental factors may influence

on scores dtey devdopmentalstages such as the transition ifaomal schooling.

Strengths & Limitations

The results from this study add to garcesvidencebaseexploring social inequalities in child mental
health trajectories using data from the easars period. This study used data from a prospective
longitudinal study with repeated measures of child behavioural and emotional outcomes. WCHADS is
a rich datast, with sociedemographic and environmental risk factors collected during pregnancy and
the earlyyears. WCHADS retains a large sample size for a developmental study which allows for

investigation into causal pathways in the early years.

The measure ofsocioeconomic conditionased in this studyelied on selfreported incomewith
participants selecting an incremental band range as a resplavgever,the measure of SEQssed is

reported in the prenatal period and tisi@ key strength iallowing a clear temporabrdering of our
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main exposure, income, and longitudinal mental health trajectories from age 3.5 years. Whiilslyhis

does not explore poverty transitions, othedsts have shown that firgansition repeated transitions

and persisterpoverty are associated with poorer mental health outcomes across the lifecourse (Mazza
et al., 2016; Wickharatal., 2017; Pryoetal., 2019).

Outcomes were assessed using the CBCL, aegtdlblished and internationally validated measure of
assessingpehavioural outcomes from early to late childhood (Achenbach 1991). However, this study
relies on maternal reports and not a clinical diagnosis of child emotional and behaviour problems.
Although clinical cutoffs are available, this study focuses onraatisional approach, in order to better
explore the development of behavioural and emotional problemsclBidal scores in early life are

associated with potential clinical disorders later in life (Rita., 2006).

Attrition is a common issuwith cohort studies. Of the 1233 study participants eligible for postnatal
follow up, 71.3% provided outcome data at least one timepoint. Using data on participants providing
complete outcome data can introduce selection Biastricting analyses to a ssample of a study
population in health inequalities research, where the most disadvantaged are more likelyotat,drop
can lead to underestimation of the effect sizesazioeconomianeasures (Mazzat al., 2016). To
account for this issue, a key strém@f this study is the use of linear mixed effects models. These
modelsaccount for missingness common within cohort studies by estimating the outcome measure in

a dropout free population

The pathways and mechanisms that contribute to the developfmeantal health problems in children

are complex. Tempora&ffects of SECs have also been identified as playing an importarit rible
development o€hild mental health problems. (Wickhaatal., 2017; Pryoetal., 2019) Furthermore,

there are likelyto be distinct trajectories in eaccurring mental health problems across childhood and
adolescence (Murragtal., 2020). Given the complex nature of child mental health problems, this study
addsto thesparceevidencebaseexploring social inequalitieis child mental health trajectories using
data from the earlyears period.This study assessed the effects of SECs on child mental health
trajectories but did not take into account the role of potential mediators in explaining the association.
Parental pgchopathology has been identified as a risk factor for varying trajectories of anxiety and
depression symptoms in early to late childhocd@lyears) (de Lijstegtal., 2019) Consequently, the

role of parental mental health in explaining early socidjiralities in mental health outcomes will be

explored in the next chapter.

Policy and Practice Implications
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In this chapter, | have shown that whilst scores foritdgrnalising and logexternalising behaviour
problems decrease with age (3.5 toy®ars), the rate of decline is much slower for the most
disadvantaged children. These findings underscore the importance of directing policies and
interventions earlier in the lifecourse to better address inequalities in child mentalMeadtihesearch

is needed to explore the role of SECs on trajectories of child mental,patibularly with repeated
outcome data in the earjyearsperiod and longitudingbint modelling ofco-occurringmental health
outcomesacross key developmental perio@&irthemore, the association between SECs and early

child mental health problems may be explained or mediated by child, parental and societal factors.

Trajectories for mental health problems vary across the lifecourse. There has been an increase in
literature eploring the role of SECs on mental health trajectories particularly in the early years period.
Currently, policy attention is shifting towards placing greater recognition and emphasis on early
intervention DoH, 2013 Allen etal., 2014; DoH 2015). Early intervention is needed &mdress the

early emergence of inequalities in child mental health, which tend to track forward to bgeaies

inequalitiesn later life.

There are worrying indications that existing services to address these issaestdii@d and even
declined (Institute of Health Equity, 2020). Over the last ten years, child poverty rates have risen and
essential funding tdkey services such ashildren centres has been cut, particularly, in the most
disadvantaged areasglésonetal., 202]. Whilst interventions to address important meditating factors
such as parental mental health are welcomed to reduce child mental health at a population level, they
may not address underling wider structural inequalities. Efforts to reduce cimtdlrhealth problems

will be hindered unless the wider social determinants of mental health are addressed.



Chapter 6

Results: Study 3

How does perinatal maternal mental health explain early social inequalities irbehddioural and
emotional problems? Findings from the Wirral Child Health and Development Study
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6.1: Abstract

Background

This study aimed to assess how maternal mental health mediates the association between childhood

socioeconomiconditions at birth and subsequent child behavioural and emotional problem scores.

Methods

Analysis of the Wirral Child Health and DevelopmenStudy (WCHADS), a prospective
epidemiological longitudinal study of the early origins of child mental health (n=664). Household
income at 28wveeks gestation, a measuresotioeconomiconditions (SECs) in preghancy, was the
main exposure. The outcome rsaee was externalising and internalising problems, as measured by the
Child Behaviour Checklist at 5 years. We assessed the association of household income with child
behavioural outcomes in sequential linear models adjusting for maternal mental htedtpri@a and

post natal period.

Results

Children of mothers in more disadvantaged households had higher scores for externalising behaviour
with a difference of 3.6 points comparing the most affluent to the most disadvantaged families (the
socioeconomidSEC) gap). In our regression model adjugtfor baseline confounders, comparing
children of mothers in the most disadvantaged households to the least disadvantaged, we found that
most disadvantaged children scored 45 percentage points (95% CI 9, 93) higher for externalising
problems, and 42% ohis difference was explained in the fully adjusted model. Adjusting for prenatal
maternal depressive symptomology attenuated the SEC gap in externalising problems by about a third,
rendering the association ngignificant, whilst adjusting for prand pat-natal maternal mental health
attenuated the SEC gap by 42%. There was no significant relationship between household income and

internalising problems.

Conclusion

Social disadvantage is associated with higher child externalising behaviour probleessadcge 5,

and about 40% of this was explained by maternal perinatal mental health. Policies supporting maternal
mental health in pregnancy are important to address the early emergence of inequalities in child mental
health.



6.2: Introduction

In this chapter | will present the results from a cresstional analysis assessing how perinatal maternal
mental health explains early social inequalities in child behavioural and emotional problems. | will
discuss the impactions of the dings for future research and the public health implications of this
improved understanding of the relationship between SECs and child mental health problems in early
childhood.

Reducing inequalities in mental health outcomes is a public health p(Matynotetal., 2010). In the

UK, one in ten children and young people (agetb5ears) have a clinically diagnosed mental health
problem (behavioural 6% and emotional 4%) (Greeal., 2004). The prevalence of mental health
problems is a growing concerwith 24% of girls and 9% of boys aged 14 years-isbrting high

levels of depression in the UK (Patalay & Fitzsimons, 2017). Poorer socioeconomic conditions (SECs)
are associated with worse mental health outcomes (Reiss, 2013). A systematic rediesiuafies

from 23 countries found that children and young people from disadvantaged families -toethvee

times more likely to develop mental health problems compared to economically advantaged children
(Reiss, 2013). A number of theories describeptitways through which SECs influence child health,
including mental health, with the most commonly cited differentiating between material, psychosocial,
behavioural and structural factors (Peaatal., 2018). For example, experiences of poverty cae hav

a negative impact on maternal mental health and behaviour, which in turn influences child health
(Wickhametal., 2017).

Il nequalities in mental health outcomes are estat
these inequalities widen asildren start primary education (Marryatal., 2017). More support is

needed earlier in the lifecourse to narrow inequalities (Magtat.,, 2017). In order to design and

implement effective policies to tackle inequalities, a clearer understanding pdithways, in the early

years, is needed. Furthermore, it is unclear if these putative pathways differ for internalising problems

(e.g., depression, anxiety) and externalising behaviour problems (e.g., aggression, attention) in children.

Maternal mentahealth is a welkstablished risk factor for child psychopathology and has been
identified as a potential mediator of the association between socioeconomic conditions and child mental
health outcomes (Carneiret al., 2016; Goodman et al., 2011). One imefwomen experience
depression in the perinatal period (Schedial., 2013), although 60% of women are not detected and
clinically diagnosed (Gavirtal., 2015). A previous episode of perinatal depression is associated with
future risk (Lancastestal., 2010) and around 15% of women who experience an episode of depression

during pregnancy, experience a new episode within three months postpartumegi@ayi?015).
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Maternal mental health problems have been associated with the level of emotionat augipitd

recei ves. Further mor e, poor parent al ment al h €
development and attachment (Muretyal., 2002; Murrayetal., 2011). Few studies have explored the

role of maternal mental health in generating sotiatjualities in child mental health. A greater
understanding of the interplay and social patterning of maternal perinatal mental health and their impact

on the socioeconomic gap in early child mental health problems is needed in order to design effective
policy interventions to improve child mental health outcomes and reduce inequalities across the

lifecourse (Diderichseatal., 2018).

Using a prospective longitudinal study of child mental health trajectories, with frequenyearty
measures, the aim of this study was therefore to assess the impact of chidlcamtonomic
conditions (SECs) on child internalising and externalisiglgglviours at age 5 years. | further aimed to
explore the role of maternal mental health in explaining any social patterning of early child behavioural

and emotional problems identified

6.3: Methods

This study was granted ethical approval by the Che$lorgh and West Research Ethics Committee
[REF: 05/Q1506/107 (June 2006); 10/H1010/4 (June 2010)]. This study involved secondary analysis

of anonymised data and did not require further ethical approval.

Sample

This study used data from a longitudinal cohort study of children born on the Wirral, in the North West
of England. The study recruited 1233 participants consecutively fromifirstmothers who booked
antenatal care between February 2007 and Octoberd2GB8 Wirral University Teaching Hospital,
North West of England (Shagpal., 2012). Owing to the socitdemographic composition of the Wirral,
41.7% of the sample were in the most deprived quintile of deprivation at recruitment, using the English
Indexof Multiple Deprivation (IMD) (Nobleetal., 2004). These indices combine economic, social and

housing indicators measures at the census into a composite deprivation score for small areas in England.

WCHADS utilises multiple informant questionnaires a@siade novel experimental and observational
measures, embedded within a longitudinal design, to measure child social, emotional and behavioural
functioning (Shargtal., 2012). A full description of the Wirral Child Health and Development Study

can be foud in Chapter 3. A comparison of demographics between the baseline and the analysis sample

can be found in the appendix (Appendix 6).

Measures
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Outcome measures

The main outcome measures were internalising and externalising problem subscale scoi@hkilzh the
Behaviour Checklist (CBCL) at age five. When the cohort child was agedXygars (58.5 months

(3.6)) parents completed the preschool version of the Child Behaviour Checklist, a validated instrument,
with high rates of validity and reliability amss many populations, measuring child emotional and
behavioural disorders (Achenbach, 1991; Ivareteh., 2010). The measure contains 99 problem items,
scored O (not true), 1 (somewhat or sometimes true) and 2 (very true or often true). Internalising
problems are derived from combining the anxious/depressed, emotionally reactive, withdrawn and
somatic complaints scores, and externalising problems by combining aggressive behaviour and
attention problem scores (Achenbach, 1991). The subsequent mainsamsdygsiaw scores (unadjusted

for sex and age) for both internalising and externalising domains, treated as a continuous variable.

Early-life risk factors

The primary exposure measure of childheodioeconomiconditions in pregnancy, our baseline, was
household income measured at@ e k s gest ati on. Mot hers were ask
annual family income?6 with responses collected
T Over £71,000). Our analysis uses the socioeconomic gaph wehibe difference between the least

(Over £71,000, n=53) and most deprived (Up to £10,000, n=48) households, to explore inequalities in
mental health outcomes. In sensitivity analyses, we used IMD quintile score as an alternative exposure

of childhoodsccioeconomiaonditions.

For maternal mental health, we used total score on the Edinburgh Postnatal Depression Scale (EPDS).
The EPDS is a seleported 1dtem measure used as screening tool for depression in the perinatal
period (Coxet al., 1987).Screaing for depressive symptomology could help with the detection,
management and treatment of perinatal depressioris(eeal., 2020). The EPDS ihe most widely

utilised validated screening questionnaire and has been used in some areas of the UK by health visitors
(Gibsonetal., 2009). The measure is recommended by the UK National Institute for Health and Care
Excellence guidelines as part of a fullsassment, if depression is suspected, but advises against
screening all women (NICE, 2014). Both the UK National Screening Committee and Canadian Task
Force on Preventive Health Care advise against screening owing to concerns about false positives and
the implications this may have in causing harm to the individual and lack of evidence supporting
improved mental health outcomes (Hill, 2010; Joffreal., 2013).

Cutoff points have been suggested to indicate possible or probable depression, however, a clinical
diagnosis by a health professional is subsequently needed (Cox, 1987; Gibson, 2009). A systematic

review found significant differences in the sensitivity apecificity of the EPDS across populations,
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socioeconomic groups and cultural groups (Gibsbal., 2009). One of the possible dangers of

employing the EPDS at a populatitavel is that owing to differences in sensitivity and specificity,

there are likly to be false positive which can be costly for healthcare service providers (Gtladon

2009). However, this is a common issue with screening tools. The strength and utility of the EPDS to

healthcare providers is that it is easy to administer, haptability amongst women and is free to use

(Gibsonetal., 2009).

We used the EPDS as a continuous measure, measurede¢Rg gestation, 14 months postnatal and

3 Y% years as a proxy for maternal mental health. Although primarily used a measwpréssive

symptoms, the EPDS has been shown to identify anxiety and has a potential use as a screening tool for

other mental disorders (Alvaradigsquiveletal., 2016).

Demographic characteristics that are potentially associated with child mental lheadtmes included

as baseline variables in the analysis: maternal age at consent code24a238 4, 35 +) ,

sex and ethnicity. As only 2.9% of the sample identified as other than-B#ih, we dichotomised

ethnicity-Br o tobire 6@Whhietred .

Analysis strategy

The hypothesised association between socioeconomic conditions (SECs) and child behavioural and

emotional problems, with maternal mental health as a potential mediator are shown in a directed acyclic

graph (figure 6.1).

Figure 6.1: DAG for the relationship between, exposure, outcome and mediator assessed in this study.
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First, | undertook a univariable analysis estimating association between covariates of interest and total
CBCL internalising and externalising problem scores, using linear regression. Due to the outcome data
being highly positively skewed, the total scores wkmgtransformed, with exponentiated beta

coefficients interpreted as a geometric means, whereby, a change in the independent variable is

represented as a ratio of change in the dependent variable ¢Bzitfy2006).

A hierarchical approach was used the multivariate regression modelling. Firstly, | fitted baseline
models for each of our two outcomes by family income, treated as a linear function. Secondly, | adjusted
for baseline demographic variables: maternal age at recruitment to the studyd séhxéeity. | then

fitted models with measures of maternal depression at our three separate time periods added separately
(antenatally; at 14 months; and 3.5 years); and finally, | adjusted for maternal mental health at all three

time points.

This studyemploys the Baron and Kenny (1986) approach to mediation analysis. Mediation analysis is
the application of association causation modelling to help understand the temporal ordering of effects
(Gelfandetal., 2009). In its simplest form, this approacimtediation, represents the addition of a third
variable to the relationship between an exposure and outcome variable, whereby, the exposure causes
the mediator and subsequently the mediator causes the outcome (see figure 6.1). This approach has been
widely used across epidemiological and psychology studies (Gedfeald 2009). Furthermore, by

using variables with nonoverlapping time periods to assess change, allows researchers to rule out
directions of temporal prediction (Gelfardal., 2009). This appach to mediation analysis can be
employed when the outcome is continuous and ordinary least sgegressions used in the analysis

of associations (Mackinnaatal., 2007). Recently, methodology for mediation to assess the importance

of mechanisms anghthways has evolved to incorporate causal inference and epidemiological research.
Many of these approaches are developing and offer the chance to expand on traditional approaches, for
example, to assess multiple mediators and-tiarging effects (Vand&veele, 2016). | also repeated

the analysis using the counterfactual framework as a robustness test.

| took any attenuation in the geometric mean income coeffic@nthe addition of measures of
maternal mental health in a complete case sample to indicate potential mediatiorafiaegonomic
gap in mental health outcomes (Graham, 2004; Tdytlinsonet al., 2016) calculated as 100 x
(coefficientadjustedcoefficient)/(coefficientl), to estimate the change in relative gap in behavioural

and emotional problems on the basis of family income (Riché&ali, 2013) (Figure 6.1).

The socioeconomic gap measures health inequalities between the most and least degups. It is

an important tool as often population averages overlook differences in health between groups. This
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approach has been used in previous studies of health inequalities in social epidemiology (Graham, 2004;
Taylor-Robinsoretal., 2016).

Missing data was handled usiligtwise deletion.To account for item missingness on the Edinburgh
Postnatal Depression scdlased mean substitution (Horowizal., 2013). Analyses were conducted

using R software (version 3.5).

Robustness test

| undertook a number of sensitivity analyses to $¢stisticalassumptions. | repeatéfieanalysis using

the index of multiple deprivation (IMD) quintile as an alternative measure of socioeconomic conditions
(Galobarde®tal., 2007).Additionally, | repeated the analysis using clinical-oftfis for internalising

and externalising behaviour problems (0= no clinical level score, 1= borderline/clinical level score) to
assess the association between SEC and clinical levels of child heh&éeind emotional problems.
Sensitivity analyses were performed using multiple imputation by chained equations to impute missing
data values for all of the variables included in the models. Furthermateg undertook a formal
mediation analysis usinthe counterfactual framework to assess how much of the effect of SEC
(household income) on child behavioural problems is mediated via maternal depressive symptomology

measured at all three time points (Appendix 6).

6.4: Results

Overall, 1233 study padipants were available for pesatal follow up. Participants were included in
the analysis sample if data were provided on the exposure measure, household income and the outcome

measure, CBCL at age 5 years (figure 6.2). The final sample for analys&dvasth data available.

Figure 6.2: Flowchart of inclusion into the analysis sample.
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1233 participants available for post-
natal follow-up

>

e 474 participants did not have data on the Child Behaviour
Checklist (CBCL) at the outcome timepoint (child aged 5 years,
wave 12)

759 participants with mental health data

e Excluded if missing on any variables in analysis: Total
missing (n=95) This was made up of a combination of
missingness on the following variables: Household income
at 20-weeks gestation (n=93); maternal age at recruitment to

study (n=2).

y

664 participants entered into analysis

Table 6.1 shows sample characteristics stratified by household income. There were differences in mean
scores for externalising and internalising behavioablems by household income. As household
income increases, mean scores for internalising and externalising behaviour problems decrease. Scores
ranged from 9.9 (8.1 SD) in the lowest income households to 6.3 (6.3 SD) in the highest income
households forxdernalising problems and from 8.1 (5.6 SD) to 5 (4.2 SD) for internalising problems.

For all measures of maternal depressive symptoms in the perinatal period, mothers from the lowest
income households had higher mean scores. Higher maternal age (>s3%wsanore common in the

higher household income groups.
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Table 6.1: Characteristics of the study population by household income

Total Up to £10,000| £10-20,000 £21-30,000 £31-40,000 £41-50,000 £51-60,000 £61-70,000 Over £71,000 p-value#

Subjects n (%) 666 (100) 48 (7.2) 77(11.6) 97(14.6) 134(20.1) 110(16.5) 101(15.2) 46(6.9) 53(8.0)
Externalising raw score 7.7 (6.8) 9.9 (8.1) 10.9 (8.9) 7 (6.5) 6 (5.4) 7.8 (6.7) 7.5 (6.4) 7.6 (5.3) 6.3 (6.3) <0.001
Internalising raw score 6.2 (5.5) 8.1 (5.6) 7.9 (6.7) 5.5 (5.8) 5.1 (4.9) 6.5 (4.9) 6.7(5.7) 5.6 (5) 5(4.2) <0.001
Log-Externalising raw score 1.8 (0.9) 2.1(0.9) 2.2 (0.9) 1.7 (0.9) 1.6 (0.9) 1.8 (1) 1.8 (0.9) 2(0.7) 1.6 (0.9) <0.001
Log-Internalising raw score 1.7 (0.8) 2(0.7) 1.9 (0.8) 1.5(0.9) 1.5(0.8) 1.8 (0.8) 1.8 (0.7) 1.6 (0.8) 1.5(0.8) <0.001
Maternal age years n (%)

1824 160 (24.1) 40 (83.3) 44 (57.1) 36 (37.1) 30 (22.6) 6 (5.5) 2(2.0) 2(4.3) 0(0) <0.001

2534 408 (61.4) 5 (10.4) 29 (37.7) 50 (51.5) 83 (62.4) 94 (85.5) 78(78.0) 33 (71.7) 36 (67.9))

35+ 96 (14.5) 3(6.3) 4(5.2) 11 (11.3) 20 (15.0) 10 (9.0) 20 (20.0) 11 (24.0) 17 (32.1)
Child age (months) 58.5 (3.6) 58.2 (4.5) 58.4 (3.9) 58.4 (3.1) 58.7 (4.2) 58.5 (3.3) 58.8 (3.3) 58.1 (2.6) 58.5 (3.6) 0.965
Child's sex: female (%) 349 (52.4) 28 (58.3) 47 (61.0) 54 (55.7) 66 (49.3) 53 (48.2) 54 (53.5) 15 (32.6) 32 (60.4) 0.064
Child's ethnicity: other (%) 19 (2.9) 1(2.1) 3(3.9) 3(3.1) 4(3.0) 4 (3.6) 2 (2.0) 1(2.2) 1(1.9) 0.996
Maternal depression
20-weeks gestation 6.4 (4) 9.2 (4.8) 8.1(4.2) 7.1(4.4) 5.7 (3.5) 6.2 (3.7) 5.5(3.8) 45 (3.2) 5.2(3.2) <0.001
14 months 5.1(4) 6.9 (5.1) 6 (4.4) 5.9 (4.5) 4.8 (3.6) 4.7 (3.3) 4.6 (3.8) 4.1(3.2) 3.9(3.1) <0.001
3.5 years 5(3.9) 7.5 (6) 5.6 (4.4) 5.6 (3.7) 4.7 (3.7) 4.6 (3.4) 4.4 (3.2) 4.3 (3) 4.4 (3.3) <0.001

Data are presented as means (SD), unless otherwise statethis&@ngness: Maternal age 2 #d5t: externalising, internalising, maternal depressionssChiu ar e d :
Ethnicity

Fi sher 6s

Exact:

Mat er nal

age,



Associations between covariates and child behavioural and emogiostaems

Lower household income was associated with higher scores for externalising problems (table 6.2) but
there was no significant association with internalising problems. Boys had significantly higher scores
for externalising problems, whilgtere were no significant sex differences for internalising problems.
Consequently, the multivariable analysis focuses on externalising problems. In the univariable analysis
mal e sex, childbdbs age and -waeks gestatian,| 14 athtspande3sys i v e
years postnatally were associated with increased externalising mental health scores. By contrast there
was no association with maternal age and ethnicity. To address the assumptions of mediation, |
established that household income was aasattiwith increased scores on the EPDS, using linear
regression. (20 weeks (3 0.58 p <0.001); 14 months (B 0.40, p <0.001) and at 3.5 years (3 0.37,
p<0.001)).

Association between exposure and outcome, adjusted for otheflitaféctors

Table 6.3 shas the results of the multivariable analysis for externalising problems (results for
internalising problems are shown in the appendix (Appendix 6). In the unadjusted model (model 1),
children in the most deprived households had scores 32% (95% CI 4,g8@) for externalising
problems, compared to children from the least deprived households. Adjusting fedsowgraphic

factors slightly increased the household income coefficient such that children in the most disadvantaged
households had scores 45% %€l 9, 93) higher than those in the least disadvantaged.
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Table 6.2: Univariable associations between exposordgpunder and mediator measures with outcome measure4jn=66

Externalising Raw Scores

Internalising Raw Scores

Variables (Reference group) Exp(R) 95% LCI 95% UCI p-value Exp(R) 95% LCI 95% UCI p-value
Primary Exposure

Household Income 1.04 1.01 1.08 <0.05 1.03 1.00 1.06 0.068
SEC Gap* 1.32 1.04 1.69 <0.05 1.23 0.98 153 0.068
Sociodemographic

Mat Age (ref: 35+) 0.642 0.614
1824 1.11 0.88 1.39 1.1 0.89 1.35

2534 1.09 0.9 1.33 1.09 0.91 1.3

Child Age (Months) 0.97 0.95 0.99 <0.01 0.97 0.95 0.99 <0.001
Sex (Male) 1.22 1.07 1.4 <0.01 1.05 0.92 1.18 0.473
Ethnicity (Other) 0.79 0.53 1.19 0.265 1.25 0.86 1.81 0.234
Maternal Depression

20-weeksgestation 1.04 1.07 1.4 <0.001 1.05 1.03 1.06 <0.001
14 months postnatal 1.03 1.02 1.05 <0.001 1.04 1.02 1.06 <0.001
3.5 years postnatal 1.04 1.02 1.06 <0.001 1.06 1.04 1.08 <0.001

Note: Exp (R) interpreted as geometric means. Maternal Age (Ref: 35+); Sex (Ref: female); Ethnicity (Ref: white Bhigs$gcideconomic (SEC) gap, the difference

between the most and least deprived households.
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Table 6.3: Multivariable analysis of CBCL externalising behaviour problems life course models (n=664)

Model | Model Il Model Il Model IV Model V Model VI

Exp (R) Exp (B) Exp (B) Exp (R) Exp (R) Exp (R)

Household Income 1.04* 1.06* 1.04 1.04* 1.04* 1.03
(1.01, 1.08) (1.01,1.10) (0.99, 1.08) (1.00, 1.09) (1.00, 1.09) (0.99, 1.80)

Household Income (SEC Gap) 1.32* 1.45% 1.31 1.34*% 1.34* 1.26
(1.04, 1.69) (1.09, 1.93) (0.98, 1.75) (1.00, 1.79) (1.00, 1.77) (0.95, 1.69)

Child Age 0.97% 0.97** 0.97** 0.97** 0.97*
(0.95, 0.99) (0.96, 0.99) (0.95, 0.99) (0.95, 0.99) (0.96, 0.99)

Maternal Age (184) 0.95 0.92 0.96 0.94 0.93
(0.74, 1.22) (0.72,1.18) (0.75, 1.23) (0.74,1.21) (0.73,1.19)

Maternal Age (2534) 1.05 1.04 1.06 1.05 1.05
(0.86, 1.28) (0.85, 1.26) (0.87,1.29) (0.87,1.28) (0.87,1.28)

Sex (Male) 1.24** 1.23%** 1.22%* 1.24** 1.22**
(1.08, 1.42) (1.08, 1.40) (1.07, 1.40) (1.08, 1.41) (1.07, 1.40)

Ethnicity (Other) 0.8 0.8 0.82 0.85 0.84
(0.53, 1.21) (0.53, 1.21) (0.54,1.23) (0.56, 1.28) (0.56, 1.26)

Maternal Prenatal Depression 1.03*** 1.02
(1.01, 1.05) (0.99, 1.04)

Maternal Postnatal Depression (14 month 1.03%** 1.01
(1.01, 1.05) (0.99, 1.03)

Maternal Postnatal Depression (3.5 Years 1.04%** 1.02*
(1.02, 1.06) (1.00, 1.05)

Note: Exp (B) interpreted as geometric means. Maternal Age (Ref: 35+); Sefe(Rak); Ethnicity (Ref: white British) *p<0.05; **p<0.01; ***p<0.001. The socioeconomic (SEC) gap, the
difference between the most and least deprived households.
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Figure 63 shows how independently adjusting for maternal depressive symptoms across the perinatal
period attenuates the socioeconomic gap in child externalising behaviour problems. Adjusting for
maternal prenatal depressive symptoms antenatally (model 3) the igapneeefficient is attenuated

by 31% €xp(} 1.31 [95% CI 0.98, 1.75]), from baseline (model 2), rendering the association with
household income nesignificant. Adjusting for either maternal depressive symptoms at 14 months or

3 Y years postnatally (mel$ 4 & 5) attenuated the socioeconomic gap in child externalising problems
by 24% Exp(} 1.34 [95% CI 1.00, 1.79]), from baseline, and the association with household income
remained significant in both models. Finally, adjusting for maternal depresssiygtoms at all three

time points (model 6) attenuated the socioeconomic gap tigaificance, attenuating the SEC gap

by 42% Exp(} 1.26 [95% CI 0.95, 1.69]) compared to model 2.

Figure 63. Attenuation of the socioeconomic gap in chidternalising behaviour problems
independently adjusting for maternal depressive symptoms.

BASELINE (adj. matemal age, child's age, sex and ethnicity) —

+ Maternal Prenatal Depression —

+ Maternal Postnatal Depression 14 months —| : -

+Maternal Postnatal Depression 3.5 years —

FINAL MODEL — . .
T t T T T T 1
0.8 1.0 1.2 1.4 16 1.8 2.0

I n the sequenti al model sé& maternal depressive sy
and 3.5 years) was associated with an increased scoegtéonalising problems. A one unit increase

in EPDS score increased externalising scores by 3% (95% CI 1, 5) in the prenatal period and by 4%
(95% CI 2, 6) in the postnatal period. Comparing the effect of depressive symptoms between mothers
from the most dprived households to the least deprived (calculated asfExmifference in mean
scores))depressive symptoniis the prenatal period increased externalising scores by 13% (95% CI 6,
22)and by 9% (95% CI 3, 15) and 12% (95% CI 6, 18) for 14 month8&ngears postnatally. In our
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fully adjusted model ( model 6) , only maternal d
age and sex remained significant. Male sex increased scores for externalising problems by 22% (95%
Cl 7, 40).

Robustness tes

In this study | identified a gap in average CBCL scores across the socioeconomic spectrum of about 3
CBCL points at age 5 years, or one third of-scare using the untransformed CBCL scores. To
contextualise this difference, the effect size for th€ $fap on externalising behaviour problems is
similar to the effect size of an evideroased parenting intervention in a recent raetalysis and larger

than the gender/sex effect in the current analysis (Meatiab, 2013).

Figures 64 and 65 show tle main parameters of interest, household income and maternal mental health,
across the robustness models for both CBCL externalising and internalising behaviour problem scores.

All coefficients are extracted from the final, fully adjusted model.

Figure 6.4: Exposure and mediator parameters across robustness mod€BQdag externalising
problem scores.
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Figure 65: Exposure and mediator parameters across robustness models-@Bdaginternalising
problem scores.
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Furthermore, | repeated the analysis using clinicabffigtfor internalising and externalising behaviour
problems (0= no clinical level score, 1= borderline/clinical level score) to assess the association between
SEC and clinical levels of child beHaural and emotional problems. This showed a social gradient in

the proportion of children with behaviour problems and regression modelling using these dichotomised
outcomes showed similar results to our main analysis using average values. In the agédasdlise
adjusted model there was an 18% increased risk of behaviour problems acemgsabeonomigap
(Appendix 6).

Using IMD as an alternative measure of SECs, children in the most deprived quintile scored 39% higher
(95% CI 8, 80) for externaling problems compared to the least deprived children. Adjusting for
maternal depressive symptoms across the perinatal period slightly attenuated the effect to 35% (95%
Cl 4, 73) in the final model, a reduction of 11%. Male sex and maternal depressiversgnap all

time points significantly increased externalising problem scores (Appendix 6).

| found similar results using a counterfactual framework approach to mediation compared with the

approach used in the main analysis (Appendix é3timated the Natural Direct Effect (NDE), Natural
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Indirect Effect (NIE) and Total Effect (TE) for thie relationshipadjusting for maternal age at
recruitment, ethnicity, child sex and maternal-pgad postatal mental health,sing themedflex
packag in R software. This package offers a flexible set of remdge functions for fitting natural
effect models, which is a novel class of causal models to directly parameterize thpqwdtib effects

of interest, and can accommodate multiple correlatediators (Steen et al., 2017). We calculated the
proportion mediated via maternal mental health applying the formula NIE/(NDE+NIE) (\Waledé,
2015).

Overall, % of the total effect ofocioeconomiconditions (low versus high) on child mental health
is mediated through maternal mental hediithure A.6.1), with a total effect of 1.055 (95% CI 1.013
to 1.098) and NIE 01.020 (95%CIL.009 to 1.031ftable A.6.1)

6.5: Discussion
Main findings

Using a prospective longitudinal study design with frequent early years measures of child and maternal
mental health this study shows that low SECs in childhood, measured on the basis of household income
at 20weeks gestation, is associated wither scores for externalising behaviour problems in children

by age 5 years, but not for internalising problems. Children growing up in the most disadvantaged
circumstances scored about 45% higher for externalising problems compared to children goawing u

the least disadvantaged circumstances, with boys scoring significantly higher. About 40% of this
association was explained by the increased prevalence of maternal mental health problems, particularly
pre-natal mental health, in mothers of childrenwjirg up in disadvantaged circumstances. This
analysis suggests that interventions that improve perinatal maternal mental health are likely to reduce

social inequalities in child externalising behaviour problems.

Comparison with other findings

Our resultscorroborate previous studies suggesting that exposure to disadvantaged socioeconomic

conditions increases the risk of later child mental health problems (Esslex2006; Robinsostal.,

2008; Breetal., 2012; Reiss 2013; Holmes & Kiernan, 208)doeconomidisadvantage in the early

years also has profound effects throughout the lifecourse. Longitudinal studies have shown that the SEC
gap in child behavioural and emotional problems can be observed from infancy and that inequalities

are maintainedrancreased throughout early childhood into adolescence (Maata 2016; McLeod

& Shanahan, 1996).
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Furthermore, results concur with studies that have shown that the relationship between SECs and
behaviour problems is stronger for externalising symgt@¢Bae et al., 2012; Amone® 6 O letalk

2009; Velezetal., 1989). Whilst this study only found a significant relationship between household
income and externalising problems, the relationship with internalising problems did not quite reach
significance and this may be due to our relatively small sample size and sample age. However, this
finding should not be overlooked, potential mechanisms of inequalities in internalising problems may

differ compared to externalising problems and manifest later ilif¢iceurse.

The development and prevalence of internalising problems has been associated with increasing age
(Allin & Stable, 2012). Although associations between SECs and internalising problems in children
have been demonstrated in a number of othgefastudies across childhood (Robinstl., 2008;

Fanti & Henrich, 2010; Kiernan & Huert a, 2008) .
of CBCL assessment significantly decreases externalising problem dexpéf 0.97 [95% CI 0.96,

0.99]). Studies have shown that the prevalence of externalising problems decline with age and this

occurs across socioeconomic groups (Matzd., 2016; Strohschein, 2005).

Maternal psychopathology has been identified as risk factor that mediates the association between
socioeconomic status and child and adolescent mental health problems at later ages (Reiss 2013;
Carneiroet al., 2016; Fishert al., 2013), with effects onhdd mental health well documented
(Goodmaretal., 2011). Kiernaret al. (2008) found that maternal depression mediated ~30% of the
total economic effect on externalising problems, a similar figure to that found when we adjusted for
postnatal measures pfaternal depression in our study. This study extends the evidence base further,
by showing how maternal mental health in the perinatal period impacts on the socioeconomic gap in
very early measures of child behaviour problems at age 5 y&his.studyshows that low income is
associated with higher scores of maternal depressive symptoms, and this is in turn related to higher
externalising problem scores for children growing up in more disadvantaged SECs. Wohitst that
perinatal mental health is amportant mediator of inequalities in child externalising behaviour
problems, further studies should explore the mediating role of other perinatal factors such as birthweight

and breastfeeding.

This study demonstrated clear sex differences, with boys at greater risk for externalising problems at
age five, after adjustment for a range of covariateheriinal model, corroborating previous studies
(Carneircetal., 2016; Goodmaetal., 2011 Mantymaeetal., 2012) There was no association between

sex and internalising problems. Research suggests that the pathways and mechanisms for internalising
and externalising problems may differ for boys and girls throughout development. Boys may be more
susceptile to the impact of adverse environmental stresses, or their behaviour may be met by differing

patterns of maternal response (Murray, 1992).
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The main pathwayRjgure 6.1) explored in this chapter is the effecsofioeconomiconditions on

child mental health outcomes. In addition, the analysis also explores the mediating role of maternal
mental health. | also assess the effect of SEC on maternal depressivensglogy in the perinatal

period and subsequently, the effect of maternal depressive symptomology on child externalising
behaviour problems. There may also balibectional effect in play which would suggest there may

also be alternative pathways.

Thepathways assessed in the analysis is based upon a social causation framework, whereby, the causal
direction is from SECs to health. An alternative social selection framework suggests that the causal
pathway is from health teocioeconomistatus (West, 199. My analysis supports the social causation
framework as children are not in control of their social position. However, this may change through the
lifecourse. Furthermore, in relation to mental health each framework may be dependent on type of
mental halth problem (Johnsoetal., 1999; Hudson, 2005).

My analysis also supports a family stress model, whereby, the economic hardship and difficulties
negatively affects the familevel indicators such as parental mental health which, in turn leads to
difficulties for the child (Elder & Caspi, 198&arental, child and family risks atboughtlikely to

work in a o6transacti on aétal,2018)c Fopekamples darlymdennalisimg. 6 ( V
symptoms might contribute to the stability or doaoity of parenting stress (Williford et al., 2007)

which in turn may influence parentinddditionally, studies have found that high levels of infant

irritability predict the onset of depression in mothers already identified as at risk of postnatadidepres

(Murray, etal.,1996) Thi s is in turn may further affect th

socioeconomiosition.

Whil st not investigated in the current study, a
contributes to thesocioeconomistatus and leads to negative effects on child mental health is plausible
(Schuringetal., 2013). This would support a family investment model, which posits that a parent makes

financi al and soci al investments to support a <ch

Studies have also suggested that health is influenced by individual characteristics and tsalhighu

can influencesocioeconomigstatus. Behaviours are then intergenerationally transmitted, genetically
(Rowe & Rodgers, 1997 onsequently, these genetic traits then influence behaviours and responses
which contribute to negativeocioeconomi@nd health outcomes (Rowe & Rodgers, 1997; Lerner,
2003).
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Overall, my study found strong evidence of the association between SECs and child mental health,
SECs and maternal depressive symptomology and between maternal perinatal depressive

symptomology and cld externalising problems.

Policy and practice implications

In the UK, the prevalence of child and adolescent mental health problems is increasing (Patalay &
Fitzsimons, 2017; Gunnaedtal., 2018). This study has shown that there are very early swmgialities

in child behavioural problems. It is essential that policies to address inequalities focus on improving
social conditions for all children, whilst also acting on maternal mental health in the perinatal period

can potentially reduce the SEC gapreschorchh ged chi l drendés externalisin

This study also highlights the importance of maternal mental health in perinatal period for children
across the lifecours&his study has shown that maternal depressive symptomology dwrgeinatal

period is associated with poorer child externalising behaviour problems. Furthermore, lower household
income was associated with increased depressive symptomology at each of the time points assessed.
Maternal mental health is a risk factor wtican be targeted by policy and intervention. Addressing

these issues can reduce the risk of later mental health problems for the mother and also the child.

In the UK, there has been increased recognition and awareness of the importance of peritetal men

health services (Ayers & Shakespeare, 2015). In 2014, the Maternal Mental Health Alliance (consisting

of over 60 organisations) l aunched the O&6Everyor
variation in specialist perinatal maternal mental hgaitlvision, with 40% of the population having no

specialist provision. Furthermore, variation exists in the level and type of provision available. For
example, local authorities may have access to only one specialist nurse or complete community teams
(Baue etal., 2014). There is strong evidence that maternal mental health is associated with child health
outcomes and supports targeting services and interventions to address these RidKestasts before

birth and estimates suggest that approximate®,d babies (under 1) in the UK live with a parent

with mental health problems (Marmetal., 2010).

In the UK, the economic cost ahaternal mental health problems in the perinatal period have been
estimated to cost society £8.1 billion for each-gear cohort of births, with ~ 75% of the cost relating

to impacts on the child (Bauetal., 2014) Governmental policy has also shifted to address these issues
with an All-Party Parliamentary Group recommending the prioritisation for perinatal serviagmes

of the 1001 critical days manifesto (APPG, 2013). Additionally, the government has committed to
spending at least £2.3 billion per year by 2023/24 with explicit support for the expansion of specialist

community perinatal teams (NHS, 2019). Actiol@&vestment to address maternal perinatal maternal



mental health services is welcomed, however, caution should be applied as to not widen inequalities in

support.

Caution must be exercised in screening for maternal mental health at a population level. Screening
measures such as the EPDS whilst recommended as a tool to identify individuals at risk possess
variation in sensitivity and specificity which can be costly liealthcare providers. Screening tools
should be used as part of a full assessment as recommended in NICE guidelines (NICE, 2014).
Furthermore, as risk is higher in lower SES mothers, screening should not stigmatise and lead to further
inequalities in ufake of existing support (Siletal., 2007; Davidseatal., 2021). Mothers and children

with mental health problems require support, which is mindful of their needs, more so, in mothers from
low SES who may feel stigmatised and isolated subsequentigandting out for support (Hogeal.,

2021b). Quickly addressing maternal perinatal mental health is vital, however, care should be exercised
in ensuring fair access across the whole population. Targeted interventions aimed at specific population

subgroups should not increase inequalities.

Strengths and limitations

This study used data from a prospective longitudinal study with multiple measures of maternal mental
health in the perinatal period. WCHADS is a rich dataset, with sdmographic and environmental

risk factors collected during pyeancy and the earlyears. A limitation of this study is that the measure

of child mental health is based upon maternal report and not a clinical diagnosis. However, | utilised
the CBCL 1.55, a weltlestablished and validated tool for screening at riggsghool aged, children

that can be used in clinical settings (Warngtlal., 2008). The aim of this study was to explore the
effects ofsocioeconomiconditions on broad child behavioural and emotional problems and therefore
treated CBCL scores as contous. Although clinical cut offs are available, a dimensional approach
better captures the development of behavioural problems, -adisigll difficulties are associated with
potential clinical disorders over the lifecourse (Réal., 2006). Furthernre, repeating the analysis

using clinical cutoffs led to similar conclusions.

Additionally, maternal mental health at the time of CBCL measurement can influence responses. | have
not controlled for ratebias in the main analysis at age 5 years, asrmatenental health at age 5 is

likely to be on the causal pathway between SECs and child behaviour and emotional problems.
Controlling for maternal depressive symptoms at the time of the outcome measure is likely to be an
overadjustment. However, in setigity analysis | controlled for maternal depressive symptomology

at this timepoint using the Centre for Epidemiological Studies Depression scakbj@IE8 the results

are similar (Appendix 6).
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Another limitation of this study is that the measure ofenal mental health relies on a sedport and
not a clinical diagnosis. Although, the EPDS is a validated measure of depressive symptomology in the
perinatal period its use at 3.5 years postnatal may not fully capture the severity of depressive symptoms

later in the lifecourse.

WCHADS retains a large sample size for a developmental study which allows for rich data to be
collected on socialemographic and child behavioural and emotional problems in the perinatal period
and offers the potential to invegdite causal pathways in the early years. However, as a consequence of
cohort attrition this study used data available on 62% of children from the original sample population.
Despite this, the socidemographic composition of WCHADS participants permitdyaigmexploring

the effect of SECs. Although, caution is needethasmeasure of SECs relies on sedported income

and does not account for family size or resource allocation. There may not be sufficient statistical power
to identify small effect estintas in this study, and effects may not necessarily generalisable to the UK

population, though they are likely to be generalisable to similarly disadvantaged areas.

Whilst | havealso conducted a counterfactual mediation to understand the potential pattsaby

using variables that are temporally ordered, further research should explore the cordplectional
relationship between family SECs and maternal and child behavioural and emotional problems over
time. Reassuringly, sensitivity analysis usiniffedent outcome and exposure measures produced

similar results and conclusions (Appendix 6).

Conclusion

More knowledge is needed for the earliest possible identification of children with behavioural and
emotional problems. Whilst this study has shovat thcome and deprivation impact maternal mental
health and child externalising behaviour problems, there may be threshold effects, and identifying these
in future research may usefully inform public health and welfare policy. Further longitudinal

investigation, with an earhyears focus, is welcomed.

Currently, around 70% of children and adolescents with mental health problems have not had
appropriate early intervention (Childrends Soci
behavioural andraotional problems should focus on reducing socioeconomic inequalities, with multi
dimensional strategies and prevention across the lifecolingeanalysis suggests targeting maternal

mental health in the perinatal period is important, but that this aldheot address the increased risk

in disadvantaged children.



Chapter 7

Discussion
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7.1 Introduction

The overall aim of this thesigasto investigate socioeconomic inequalities in early years child mental
health. In chapter 2 of this thesis, | presented an initial review of the literature which found evidence of
a social gradient in child mental outcomes in high income countries. Taethalso revealed
significant gaps in the evidence base on the emergence and development of inequalities in child mental
health problems in the early years. The three studies presented in this thesis aimed to contribute and
add to the existing literaturdiscussed in Chapter 2, in order to expand on current evidence and
understanding of social inequalities in child mental health outcomes. Significant contributions to the
existing evidence base were made by investigating socioeconomic inequalities ih hmeaitta in
preschoolaged children utilising a rich child developmentlatasetyvhich had previously not been

analysed from a health equities perspective.

In this final chapter, | provide an overview of my findings in relation to objecti&sflthisthesis and

discuss the ways in which the work presented has made a unique and original contribution to the
literature. The main findings of each study are presented and discussed individually within the results
chapters. This chapter consolidates theifigd across the three studies, in order to develop a greater
understanding of the consequences of child mental health problems. The limitations of the research are
considered alongside recommendations for future research. | also address objectivehesistingth

a section on the policy implications arising from the studies.

7.2 Overview of key findings

In this thesis| have presented the results of three studies addressing the objectives set out in
Chapter 1.The results of the three studiesggast that across high income countries, there are
socioeconomic inequalities in child mental health. These inequalities are present in theaatly
evident before the age of five years, and tend to widen through childhood. The key findings from these

studies in relation to the overall objectives of the thesis are summarised below.

Objective 1 1T To systematically review current evidence on the relationship between
socioeconomic conditions and mental health outcomes in children up to five years of agsing

data from prospective longitudinal studies conducted in high income countries.

Study 1 (Chapter 4) addressed the first objective of this thesis with a systematic review, which included
15 studies that investigated the association betwaéy chidhoodSECs and preschealed child
mental health outcomes in high income countries. The key findings were:

1 Consistent evidence for an association between adverse childhood SECs and worse mental

health outcomes in preschesdied children (defined as3years) was identified.
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12 out of the 15 included studies found an association between SECs and mental health
problems, whereby, the most disadvantaged children had poorer mental health outcomes.

82% of the measures of association between SECs and chitdlrhealth outcomes were
significant.

The association between SECs and child mental health outcomes was observed across multiple
measures of SECs and child mental health. Income and education were the most commonly
used measure of SECs and, the CBCL an@ $iiz most widely used outcome measures in a
preschooclage population.

Study methods were heterogenous, with variation in how SECs and mental health were

assessed.

Objective 21 To investigate the association between socioeconomic conditions and longinadi
trajectories of child mental health outcomes using data collected in the Wirral Child Health and

Development Study.

Study 2 addressed the second objective of this thesis with a longitudinal analysis of data collected as

part of aprospective longitudinal cohort study children growing up on the Wirral in the UlData

from 760childrenbetweer.5 to 9 years of age were analysed. The key findings were:

1 Population averagehdd mental healtitended to mprove over time, with sces for both

externalising and internalising behaviour problems decreasing over time, with a greater
decrease for externalising behaviour problems.

Inequalities in mental health outcomes were not evident at age 3.5wharsfirst measured.
There was noignificant difference in scores faothinternalising and externalising problems

by childhood SECs at age 3.5 years.

Inequalities emerged over the subsequent follow up period, because mental health for
disadvantaged children did not improve at the sar® aa children growing up in more
advantaged SEC3he rate of improvement for both externalising and internalising problem
scores over time was slower for the most disadvantaged children compared to the least
disadvantagedeading toincreasing inequaleés over time.

The emergence of inequalities in mental health outcomes did not vary by chiltheex.was

no significant association of sex with the rate of chdngexternalising or internalisingcore

over time Furthermore, there was no interactloetween sex and SEQsadicating that the
association oSECsand the rate of change in externalising and internalising scores did not

differ by sex.



Objective 37 To assess how maternal perinatal mental health mediates the association between
childhood socioeconomic conditions at birth and subsequent child behavioural and emotional

problems scores at 5 years of age.

Study 3 addressed the third objeetof this thesis with analysis of mental health data ehcB@dren
collected as part of the Wirral Child Health and Development Study. The key findings were:

1 Children of mothers in more disadvantaged householdsduad 5% higherfor externalising
behaviours scores at 5 years of age compared to the least disadvantaged children.

1 The effect size for the inequality in externalising behaviour prohleordrasting children at
the top and bottom of the income scgdake similar to the effect size of anidencebased
parenting intervention in a recent meataalysis and larger than the well documented gender/sex
effect in child mental health outcomes.

9 Perinatal maternal mental health explains 40% of the inequality in externalising behaviour
problem scorestage five.
Boys scored significantly higher for externalising behaviour at 5 years of age.
No significant association was found between socioeconomic conditions and internalising
behaviour at 5 years of agdowever, as shown in study 2, there is evident increasing

inequalities in internalising behaviour scores by age 9.

In summary, disadvantaged children have worse mental health outcomes compared to their less
disadvantaged counterparts across high income countries and in the Wirral study population. These
socioeconomic inequalities are observable in the
of SECs and child mental health. Furthermore, sfudlyows that these inequalities track and widen by

9 years of age. Study 3 also provided evidence that known risk factors such asdopostnatal

maternal mental health are socially patterned and attenuate the SEC gap in child mental health
outcomes. e next section will explore how these findings contribute and expand on the existing

knowledge base.

7.3 Contribution to knowledge

As highlighted previously, the review of the literature (Chapter 2 and Chapter 4)Je@smgnificant

gaps in the current knowledge base and limitations in the design of previously conducted studies. In
this section, | will examine how the three empirical studies have sought to address these limitations and
how they have contributed to our cemt understanding of inequalities in child mental health. In this
discussion, novel perspectives are offered by evaluating and synthesising the findings of the studies

presented in this thesis aarksituated within the context of relevant literature.
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Contribution to the knowledge base on health inequalities

Exploring social inequalities in child mental health provides an opportunity to investigate the role of
social, environmental and policy factors that can lead to differential outcomes in antaakioivhich

is an increasing public health priority. Globally, mental health problems are an increasing burden of
disease (Baranne & Falissard, 2018). The studies in this thesis have been guided by WHO Commission
on Social Determinants of Health recommiation to measure and state the problem, expand and build

upon the evidence base and develop more effective interventions (WHO, 2008).

Previously, esearch on child mental healttas been undertakefiom a psychological and/or
psychiatricperspectiveThe studies in this thesis draw attention to an increase in literature exploring
socioeconomic inequalities ichild mental healthWhilst there has been an increases@nly child

mental health research from a health equity perspedtive,still in its early stagesParticularly,

research assessing the early manifestations of child behaviour problamsheir subsequent
trajectories. The studies in this thesis have sought to address the research gap by assessing when and

how inequalities in child mentalealth outcomes develop.

How do inequalities in child mental health outcomes develop?

The studies in this thesis have investigated the rotmcibeconomiconditions in the early years in
the development of child mental health problems. The results of the studies corrgivevates
evidencesuggesting that exposuregoorersocioeconomic conditions increases the risk of later child
mental health problem&Essexet a., 2006; Tennanet al., 2007 Reiss, 2013)As evidenced and
triangulated across the three studies in this thesis, there is consistent evidence supporting the importance
of the social determinantto health explicitly, socioeconomialisadvantage to child mental health
outcomes. The studies in this thesiprovide evidence ofthe effects of social stratification
(socioeconomiaonditions in the early years) amfifferential exposurgperinatal maternal mental
health)on chld mental health outcomess outlined in the [@erichsen (201) model Whilst there is
strong evidence fagffects of disadvantage in the early years it is important to notedbaeconomic
exposures are neémporally fixed they are likely to belistributed over the life coursend lead to
subsequent health problems (Wickhatal., 2016;Wickhametal, 2017;Lai etal., 2019).

Study 1 synthesised evidence to assess the association bete@atonomiconditions and mental
health outcomes in preschool aged population. The review found robust evidence of the association
between SECs and child mental health outcomes across OECD countries. Across the identified studies,

82% of the measures for SECs were significantly associated with pooremelnitdl health outcomes.
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Furthermore, the association was found across both indivieuall measures of SECs, for example,

income and education and aflea v e | measures of deprivation (Ri]
Flouri, 2010). This suggests thageedless of the construct and measure of SECs, disadvantage in the

early years can lead to increased risk for the development of mental health problems later in life. Studies

2 and 3 utilised household income as the main measure of SECs in the eafhyakss utilised IMD

as an alternative exposure measure. When using afiesedaneasure of deprivation, | found similar

results whereby, the most disadvantaged childrere more at riskor mental health problem scores.

This thesisprovides strong evidence thtite association between SECs and child mental health
outcomess evident across multiple validateneasures of early child mental health. Furthermore, the
effect of socioeconomic disadvantagay varydepending orthe socieemotional difficulty assessed.
Previous studiegxploring the association betwelenv SECs and mental health outcomes héuend
mixed evidence. For exampléGleason et al., 201%pund evidence of amcreasd risk to both
internalising and externalisirmghaviour problem&VhereagPaterson et al., 2013; Ciciolla et al., 2014)
found thatlow SECsonly increasd the risk for internalisingproblems Study 3provides supponvith
previousstudies thalhave shown that the relationship between SEC$&ahdviour problems is stronger
for externalising symptomthanfor internalising symptomsBge et al., 2012; Amond® 6 O letalk
2009; Veleztal., 1989.

Whilst | only found a significant relationship between household income&ednalising problemat

five years of age in the Wirral populatiahg relationshippetween SECs andternalising problems

should not be overlooked sBociations between SECs and internalising problems in children have been
demonstrated in a number other larger studies across childhood (Robinsbal., 2008; Fanti &

Henrich, 2010; Kiernan & Huerta, 2008urthermore tie development and prevalence of internalising
problems has been associated with increasing age (Allin & Stable, ZB0&X3tudiedn this thesis have
demonstrated a clear association between SECs in the early years and poorer mental health outcomes

in children

When do inequalities in child mental health develop?

Currently, there is limited and mixed evidence as to when ewtyalities in child mental health are
established and whether inequalities widen or narrow across childkdagting a life course approach

to mental health helps researchers to understand how,seciatonmentaland biological factors
interplay in tle development and subsequent consequences of mental health problems over the entire
life span (Karestartal., 2013).
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Furthermore, it is important to understand any temporal relationships between factors in order to
provide information on the developmental processes that are most pertinent in child mental health
outcomes (Rutteet al., 2001). Assessing the timing of ritaships between factors and outcomes
(temporal relationships) is important in developmental psychopatholBgyte¢ et al., 2001).
Prospective, epidemiological study designs (iw.CHADS birth-cohort) can help researchers
understand the role of risk apdotective factors across the lifecourse and how they may be receptive

to policy and intervention in critical or sensitive perioBarkeretal.,2011).

A previous systematic review explored socioeconomic inequalities in child and adolesrgat

health (518 years) and found that the most disadvantaged children were up to three times more likely
to have a mental health problem compared to less disadvantaged children (Reiss, 2013). Study 1 built
on this by focusing on a preschool aged pajputal identified 15 studiegsing data from longitudinal

cohort studiesicross OECD countries to expl@med untanglevhen inequalities in child mental health

develop.

The inclusion of only 15 studies in the review suggests that there is still aflagldence exploring

the issue of social inequalities in eaylgars child mental healtiEvidence of an association between
SECs and child mental health was evident as early as one year of age, however, this finding was limited
to one study (Palmer, 2013 owever, the review provided robust evidence of an association by 5 years
of ageacrosdoth a variety of individual and aréavel measures of SECs antkasures afhild mental

health.

Presently,there are limited validated tools for assessing mdmgalth in the early years with the
BITSEA the earliest reliable measure at1® months (Brigg&sowan & Carter, 2002). To further
understand how early inequalities manifest, where possiblee studies in thearly yearshould aim

to use validated meares of child mental health and report on the effesbofoeconomiconditions.

Longitudinal studies provide the best insight into understanding vitegqualities can emerge.
Longitudinal studies have shown that the SEC gap in child behavioural atidreahproblems can be
observed from infancy and that inequalities are maintained or increasecdhttubegrly childhoo@nd

into adolescence and adulthopdner etal., 2012; Arangaeetal., 2018).To investigate this, study 2
explored longitudinal trajectories of child mental health outcomes from 3.5 to 9 years of age. | found
that whilstoverall mental health problem scores decreased over time, the rate of decrease was slower
for the most disadvaaged children. SimilarlyWazzaetal., (2016)found that theyap in outcomefor

mental healthwidened over time from 1.5 to 8 years of dge the most disadvantaged children.
Furthermore, the timing of exposure to social disadvantage has been ideasifiegportant to

developmental trajectories. Exposure to social disadvanitagiee early yearswas found to hava
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larger effecbn mental health outcomesmpared to exposute povertylater in the lifecourse (Mazza
etal., 2017).

Furthermorethere are likely to be varying trajectorifes externalising and internalising behaviours

over the lifecourse and these may vary by Sexjectories for externalising behaviours have been found

to peak at 3 years of age before declining through childaoddubsequent transition into adolescence

(Coie & Dodge, 1998). Contrastingly, trajectories for internalising problems tend to rise through
middle-childhood and peak in adolescence (Bongeed., 2003). Mystudy identified that scores for
bothexterndising and internalising CBCL scores decreased with age between 3.5 and 9 years, showing
ageneraimprovement in mental health over this age pesodd woul d suppomi taddéch
trajectory profile (Odgeret al., 2008). Similarly, Christensest al., (2017) found improvement in

mental health scores for boys and girls from 4 to 14 years of age.

Whilst | did not observe a significant interaction between age, SECs and sex, in the prediction of mental
health trajectories from 3.5 to 9 years of #ge has been shown to emerge later in life. For example,
(Patalay & Fitzsimon2017) found thasocioeconomic disadvantage was associated with only female
mental health development in adolescence. There are likbly varying trajectorie®r mental halth
problems that may vary by age, SE&=xlater in the lifecourse that are not presently identified in this
thesis. Studies examining inequalities in mental health trajectories should look to explore the effect of
SECs on the main developmental taxoresmnn order to identify children most at risk of sostimal
pathways (Moffit, 1993; Odgeetal., 2008). This will help target and focus interventions intended to

reduce child mental health problems.

Study 3furtheradds to the evidende help ourunderstandingf the temporal order of effects on the
developmental pathwayhe analysis wasxplicitly designed and informed by a lifecourdieected

acyclic graph(seefigure 3.9) Few studies have accessedarly measues of SECsFor examplethe

first measure of SECs in thdillennium Cohort Study is collected &ix months postpartum. The

analysis presented in Study utilisesan exposuremeasure captured during pregnancy {(2€eks

gestation) Mental health measurege r e r epor ted at 20 weeksOd6 gestat
postnataly with child mental health reported at 4.5 years of age. The temporal ordering of variables
allows for causal interpretatiomhis study found evidence of an association betwe&?s8&d mental

health at 4.5 years of age.

In summary, gpporting the findings of the systematic review, there is evidence of inequalities in child
mental health by five years of aghilstincome was not associated withseline mental health at 3.5
years i the trajectory analysis, inequalities emerged over time as the rate of improvement was much

slower the most disadvantaged children.



Early life risk factors that explain inequalities in child mental health outcomes

This thesis has primarily focused tire role ofthe socioeconomi@nvironment during pregnancy and
maternal mental health as an important proximal fdordnequalities in child mental health outcomes.

The World Health Organisation stated that children of mothers with mental health problems are up to
five times more likely to develop a mental health problem in later life (WHO, 2MMddernal
psychopathology has been identified as risk factor that nesdia¢ association between socioeconomic
status and child and adolescent mental health problems adatefBayeetal., 2005; Marmoetal.,
2010)with effects on child mental health well documen(€dimmings & Davies, 1994; Murray &
Cooper, 199Y¥.

Study 1provided a review of the current literature on the association between SECs and mental health
outcomes The majority of included studies found that maternal meattehuated or mediated the
harmful effect of socioeconomialisadvantagen preschoech ged chi |l drenbds ment al
(Boretal., 1997; Najmametal., 2005; Rijilaarsdaratal., 2012; Palmeetal., 2013; Greestal., 2017;
Hetheringtoretal., 2018; Palmeetal., 2018; Rutherfordtal., 2019).

To exanine the proposed pathway between SECs, maternal perinatal mental health and child mental
health Study 3 assessed thmediatingrole of maternal mental health in the perinatal period in
explaining early inequalities in child mental health outcomes. | found that after adjusting for mental
health at2eve ek s® gest ati on, 14 months and 3teSinyear s
child externalising behaviours could be explained. Similarly, Kiernan et al., (2013) found that maternal
depression mediated ~30% of the effect of social disadvantage on child externalising behaviour

problems.

Study 3 also identified that low inme was associated with higher scores for maternal depressive
symptoms, which in turn related to higher externalising problems scores in children. This is particularly,
concerning given the high prevalence of mental health problems in the perinatal lp&iedtimated

that more than 1/3 of adults with a mental health problem are parents, consequently 2 million children

live in households where at least one parent has a mental health problem (Tunnard, 2004).

Study 3provides robust evidence ofcausal mediatiochain betweersocioeconomi@nvironments

during pregnancy perinatal mental healtéindchild mental health outcomeshe mediation analysis
shows that maternal mental health has a significant indirect effect on mediating the role of wider social
environmentskFurthermore, this studgxpanded on previous literature by including multiple measures

of maternal mental healtcross the perinatal periothis is ®nsistent with developmental theory of
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the transmission of risk of maternal mental health a chi | dés heandbupposy devel
Bronf enbr e io-ecolayisal tfie@r@ExpBeitly, thatwider social and environmental factors
independentlyaffect health outcomes but alsaertinfluence onthe inner layersin turn, the inner

layers operate througproximal factors €.9., psychosociafactors)andaffectc h i | doehaviodr s
(Pearceetal., 2019) Additionally, the findings alsosuppd@to nger 6s (1992) family s
showshow social disadvantage (distal factors) can cause economic pressures, which in turn contributes

to parentsd ment al hickeadfdcts farerftipgrstplecor quality of paeectingowhish) , w

in consequence leads to negative behavioural adjustment in children.

The studies in this thesis have exclusively assesseideconomidisadvantage and maternal mental
health.Study 3 has shown that whilst maternal mental health in the perinatal period is important for
subsequent child mental health problems, it does not fully explain the observed inequalities. Parental
mental health isikely to negatively affect other important eatife risk factors that can compromise
healthy child development such as parenting quality and parental warmth (Kaetaiba2011; Better

Mental Health for All; 2016).

Genetic, social and wider envinmental factors do not operate exclusively and can lead to increased
susceptibility or further exposure to risk factoi$ere are many other risk factors across the lifecourse
which may contribute or explain social inequalities in mental health outcaees$igure 2.5, Chapter

2). As evidenced in the systematic review, maternal stress, parenting quality, earlyimfargnt
interactions andhome environment are also associated with child mental health (Retlader2013;

D6 S o u z,2018bt Rijimdrdametal., 2012).

Evidence from the systematic revieand mediation analyses provide strong support to previous
research expressingt onlythe important role maternal mental heatttc hi | dr ends devel op
also observed inequalities preschoclage population. These studies support the developmental

theories discussed above.

In summary, the studies in this thesis support the growing evidence baseethatlities in mental

health outcomes start early life and can be tracked throu@tom early to late childhood. These
inequalities also increase the risk for inequalities in other areas of health and social position later in the
lifecourse.The principal messagés that children who start behind are likely to stay behind @uaih,

2004, Galobardes et aR008). This has importamibnsequencefor public health policy and more

widely social policy Earlylife experiencesrelikely to impact on dealthydevelopmental trajectory.

7.4 Critique of overall study design



The strengths and limitations of each study have been discussed in the individual results chapters
(Chapters 4). In this section, | will provide an overview of the strengths and limitations of the overall
thesis. The work presented in this thesis has mashégaie and significant contribution to our current
understanding of inequalities in child mental health. Examining inequalities in child mental health
problems is a public health priority due to increasing prevalence and the associated burden on
individuals, the healthcare sector and the wider economy. Original contributions to the evidence base
have been made by through a systematic review of the current literature and novel analyses of a local
child health and development study, utilising rigorous andiackd statistical methods to explore the

association of SECs and child mental health in the early years.

Study Il Systematic review

Study 1 was a systematic review which aimed to investigate the associatsmtioéconomic
conditions on preschoolaged ¢ | dr en6s ment al health for the fi
systematic methods to searching and synthesising data increases the reliability and validity of the
conclusions drawnTherefore, systematic reviews can be used to help evidence getiggions and

develop theoretical understanding on a research topic (Ross, 2012). Furthermore, an explicit research
guestion was developed under the PICO framework, with a clear inclusion and exclusion criteria applied
to search results. An extensive sdmasstrategy was employed, with electronic database and grey
literature searching to identify all relevant literature. Studies that met the inclusion criteria were also

assessed for quality.

Combining and synthesising the results of multiple studies research topic, can lead to determining

a consistent effect size of an association (Greenhalgh, 2000). Owing to the variation in study
populations, timing of exposure and outcome measures used, it was not feasible to pool effect estimates
through a metanalysis of the identified studies. However, findings were synthesised using harvest

plots to clearly display the identified associations (Ogibtial., 2008).

Studies 2 & 3 Dataset

Studies 2 and 3 utilise data collectesl part ofthe Wirral Child Health and Development Studg
prospective epidemiological cohort study drawn from a commingised sample from a walkfined
geographical area of the UKn this section, | will explore the key strengths and limitations of the

dataset, before outlining the strengths and limitations of the analytical methods.

The sample design of the studluded sampling from a wider populationthis helps to reduce
potential biases that may arise from using data from a clinical sample. This approach increases the
representativeness and generalisability of the results presented in the previous chapters. Furthermore,

the study was designed specifically to identify thelyebiological, social and emotional risks of
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childhood conduct problems (Shaial., 2012) Studies 2 & 3ake advantage of the rich data available,

in the early years, to address thepectiveaims and objectives.

A key strength of the Wirral Child Héth and Development Study is the high frequency of data
collection assessments in the early years compared to other birth cohorts. AdditM@HADS
retains a large sample size for a developmental siyhage 9 yearglast wave of data used in this
thesis) 908/1233 (73.6%) families in the sample were still retained in the study and eligible forfollow
up. Consequently, thiallowedfor rich data to be collected on so@emographiéndicatorsand child

mental healtlthrough earlyto late childhood.

The study design and measures collected allows for investigation of potential causal pathways. A
prospective design offers more advantages compared to asewsmal design by providing
information about temporal sequences and the importance of timing of effects (Rutter, 2011). The
studies in this thesis are able to explore the relationship besoe@meconomidisadvantage during
pregnancy, which has been identified as a key developmental period and later child mental health
outcomes (Van de Bergtal., 2020).

A limitation of the sample is that th#irral study was not specifically designed with a health equity

focus. Therefore, the studies in this thesis utilise the best available measures thascaijpiecenomic

conditions in the population. Owing to the sediemographic composition of the Wirral, arde

proportion of the sample (41.8%) are in the most deprived IMD quintile at recruitment into the study.
Whilst this enables investigation into inequalities in health outcomes, the finding presented in this thesis
arelimited to the UK, particularly, aies with similarly high levels of social deprivation. Furthermore,

only 3.6% of the sample identified with an et hn

may not be the statistical power to explore any differences in outcomes by ethnicity.

Sudies 2 & 3i Analytical method

A range of observational study designs were used in this thesis to address the objectives. With
observational data, there is a risk of confounding due to unmeasured variables and residual confounding
due to imprecise meamments of the covariates in the analytical models. Every effort has been made
to adjust for potential confounding with the inclusion of appropriate covariates and a by utilising a clear

modelling strategy.

Studies 2 and 3 utilised a hierarchical apprdaaahodelling which was guided by logicodels.These
a priori logic models informed entry of independent variables in the ansdylsedp demonstrate how
they may be causally related to the outcome meaghtalek et al., 2007).For example, daseline

model between SECs and child mental health were fitted first to establish the unadjusted independent
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effect of the associatidrefore adjusting for factors such as maternal mental health. Hierarchical models
are based on theoretical knowledge and therefanepcovide informative and practical value (Malek
etal., 2007; Fielcetal., 2012).

A key strength of both studies 2 and 3 was the use of an indidielellmeasure ofocioeconomic

conditions, measured during pregnancy (colle@edecruitment to the study, 2@eeks gestation).

Income and education are the most commonly used individuel measures of SECs (Graham, 2007).

The measure of SEitilised in this thesis relied on setfported household incomislothers were

askedi Wh a t is your appr oxi mavitheresppmses wallbcted im A10,000 i n ¢ ¢
incremental bandsWhilst this measure does not account for family size or resource allocation
WCHADS recruited firstime mothers meaning the measure is likely to be more representative of
incometo-need as it is a direct measure of material resources @izti, 2020). A limitation of

household income data is that it is often difficult to compare across studies andipopu®ing to

the differing types of income, for example, gross or net household incomediRikzz2020).

Data on education was also collected in WCHADS8spdnderstwere askedo identify the highest

level of education attained and by indicating #ge at which they left fulime educationAfter
assessing the distribution of this measure, it appeared that many respondepmtsehédlly mis-
interpreted the questipwith participantsappearing to state the age in which they may have entered or
left education later on in life. For example, a respondent may have completed a qualification or returned
to training later on in life. Consequently, | decided to use household income as the main irdividual

level measure of SEC in the analyses.

Arealevel measures can also be used to measure socioeconomic con@Bmafam, 2007). In
sensitivity analyses, IMD quintiles were used an alternative exposure measure. Whilst, respondents
IMD score was also captured during pregnancy,-bresl measures can leaol biased associations.

Proxy measure are likely to underestimate the effect due to measurement error, arising from all
individuals in an area having the same scargardless of how material resources may differ
(Galobardegtal., 2007).

A key strengtlof the studies was the use of repeated measures of both maternal and child mental health

in the early years. All measures of mental health collected are validated and widely used in clinical
settings. Child mental health was measured by the internatiomsdlg Child Behaviour Checklist
(Achenbach, 199; Ivanovat al., 2010) and maternal mental health measured using the Edinburgh
Postnatal Depression Scale (Gaal., 1987). Caution must be shown when utilising checklist measures
compared to clinical diagrsis as these measues e | i kely to be influenced

interpretation of their health and of their chil



Study 2 used modern longitudinal analysis approaches to explore trajectories of child médihtal hea
from 3.5 to 9 years of age. Linear mixed effects models allow for investigation of effects of interest
between and within study individuals. Furthermore, these methods compensate for issues of cohort
attrition by estimating the outcomes measure irog-dut free population (Diggle, 2002). Whilst Study

2 used repeated outcome measurements at 4 different time points and assessed linear timergends
frequent follow up would be needed to explore other time treBelssitivity analyses explored a

possble quadratic time trend and a thneay interaction between variables of interest.

Study 3 used hierarchical linear models to assess the association between SECs and child mental health
outcomes at five years of age. Additionally, two approaches toatimuianalysis were used to
investigate the role of maternal mental health as a potential mediator of the association between SECs
and child mental health (Baron & Kenny, 1986; Vanteele, 2015). Analyses used exposure data
collected in the pra@atal period, measures of a validated maternal mental health across the perinatal
period and a validated, widely used outcome measure of child mental health. This approach helped to
investigate cawd pathways and increased reliability and validityobServedeffect estimates of this

relationship.

Additionally, whilst every effort has been taken to limit the effects of confounding on the study results,
the possibility of unobserved confounding eiping the results of Studyahd 3cannot be completely
ruled out. Nevertheless, the results of Studyn@ 3have been extensively evaluated within the context
of previous literature, and the findings are broadly consistent with those of previous studies

plausible explanations for inequalitiesahild externalising behaviour problernave been identified

To increase reliability in the study findings, | also conducted sensitivity analyses to test model
assumptions (Append&k & 6). | modelled an aétrnative exposure measure, for example, using an area
level measure of deprivation instead of an indiviemalsure. Furthermore, | used validate#ioffs

of clinical mental health scosdgstudy 3)(Achenbach & Rescorla, 200@ndalso explored-scores
(Study 2) to assess reliability and validity of the main analyses. Reassusinglar associations were

found across the sensitivity analyses.

The studies in this thesis have utilised robust amodern statistical methods to investigate
socioeconomidnequalities in child mental health outcomklsave utilised systematic review methods

and data synthesis tools such as harvest plots. | have utilisesgsentismal and longitudinal statistical
methods @ investigate social inequalities in a dataset previously not analysed from a health equities
perspective. Consequently, this allows for further investigation of inequalities in other child health and

development outcomes utilising the rich measures dleaila the dateet
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7.5 Implications for Policy and Practice

Having explored the findings of this thesis and critiqued the methods that have been used, | will evaluate

the implications of the findings for current policy and practice in the UK.

The Diderichsen model helps to highlight potential policy and intervention entry points that can targeted

to reduce inequalities in child mental heal th o
health inequalities has provided a theoretical fraorewto the studies presented in this thesis
(Diderichseretal., 2001). Previously, there has been limited application of this model to child mental

health. As discussed in Chapter 2, this model outlines the potential mechanisms, in which wider social

and policy contexts and social position might influence health outcomes and subsequently, health
inequalities. The model encapsul ates how an indi
to risks and vulnerability to ill health Furthermoréghe moe! alsooutlines how the potential for

differential consequences of ill health by SHE&dto further social disadvantage. For example, the
consequences of poor mental health may be more detrinfentlabse already idisadvantagedocial

positions, wih effects on education and employment later in the lifecottake (& Viner, 2018).

The studies presented in this thesis hexploredthe mechanisms of health inequality proposed in
Diderichsends model , i n the Albsttiesshowed évidendeiofl d me |
the harmful effects of social stratification, whereby, poorer social economic conditions in the perinatal
period leads to increased risk of the development of mental health problems. Study 3 explicitly assessed

the effectof dif er ent i al exposure of maternal ment al heal
five years of age. The study found that poorer maternal mental health at any point in the perinatal period

was associated with increased scores for externalising behavablems.

Figure (7.1) outlines the findings of this thesis as applied to the Diderichsen model. This model can also

be viewed in relation to the Arainbow model 0 of
2). A range of exposures thatrtinfluence health outcomes are likely to be differentiated due to social
stratification.Socioeconomi¢ act or s (from social and policy cont
main soci al determinants of heal tdiexamplh,iparemtali nf | u e
education and income might influence access to better health promotion behaviours such as seeking

support from perinatal services.
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Figure 7.1: Diderichsen model adapted to child meawtal physicahealth outcomes (Mascet al.,
2021).
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The studies in this thesis hapeimarily explored the effects of social stratificatiggocioeconomic
conditions in the early years) awlifferential exposurgperinatal maternal mental healtbh child

mental health outcome¥hese exposures are also teshporally fixedthey are likely to be distributed

over the life courseThere remain key exposures and risks that are likely not captutieid thesis but

also have adverse effects on child health outcomes. Children exposed to early life risk factors and
adverse childhood experiences such as domestic violence, parental divorce, parental drug and alcohol
misuse, physical and verbal maltreatment have beemstwhave poorer health outcomes later in life
(Hugheset al., 2017; Straatmanet al., 2019; Straatmanet al., 2020). Additionally, disadvantaged
children are likely to be at greater risk of experiencing these detrimental risk factors €¢éhlsPOD;
Straatmanretal., 2020).

Although I have used this model explicitly to explore child outcomes, it is worth noting that these effects
are not independent and are likely to be reciprocal with the caregiver. For exaime3 found that
disadvantagednothers had increased depressive symptomology across the perinatal period. This in
turn, was associated with poorer child mental health scores and consequently, could lead to further
problems for the caregiver.

This thesis has presented that exposuréeirarly years are particularly importardt only for healthy
child developmentut social position in later life. These effects may also interact with each other over
the life course and it may be difficult to separate out their effects. ApplyinBittezichsen model

(Diderichseretal., 2001)helps to highlight policy and intervention points that can be targeted to tackle
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inequalities in child mental health outcomes. Next, | will explore policies and interventions that have

been implemented to addsathese issues and provide recommendations.

Policies to address health inequalities and more specifically, child mental health, need to target three
key areas:
1. Policies are needed fAupstreamd to address
reduce social stratification
2. Policies and interventions are needed to decrease differential exposure and susceptibility
of risk factors by supporting families in the perinatal and eggbrs periods
3. Prevent unequal consequences through the provisiory @fiiceeffective services to tackle

the burden of child mental health
Upstream policies to address the wider social determinants of health and reduce social stratification

The influenti al Strategic Revi ew o SBocietyeldehlthyh | neq
Livesodo (also known as the Marmot Review 2010) s
upstream action must be taken across all the social determinants of health (Btaim@&010). The

review placed particular emphasisanpi ci es addressing inequalities
For example, targeting early child development, educational outcomes and looking to skill acquisition

and employment. Furthermore, policies should seek to improve neighbourhood cseratiibmvest

in health and social services (Marnattl., 2010; WHO, 2020). Furthermore, action is needed across

the whole of society, not only to reduce the effects of poverty on health outcomes but to reduce social
gradients (Marmot, 2013; WHO, 2020h® r evi ew proposes that health
uni versalism6é approach whereby wuniversal pol i ci
proportionate to the level of social disadvantage (Magtetl . , 2010) . Tlachsvouldupstr e
likely help to tackle and reduce inequalities in child mental health, as show in this thesis, inequalities

in mental health outcomes likely arise from wider sdgiphtterned factors that compromise healthy

child development.

As previously exfored in this thesis (Chapter 2), there are concerns over the increased prevalence and
widening inequalities of mental health problems in children and young people in the UK. This suggests

that since 2010 there has been little progress in addressingdnennendation of the Strategic Review

of Health Inequalities in England post 2010. An updated review was commissioned and published to
assess any progress made over the previous ten Yhargpdated e vi ew fiHeal t h Equi ty
The Marot Review 10 Ya& r s hi@hlights that there are worrying indications that there are widening

social inequalities in mental wellbeing in the JKstitute of Health Equity2020). The UK has one of

the highest rates of child poverty in OECIhe rates of child poverty kia risen, with approximately
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four million children now living in poverty. These rates are projected to increase with current measures

and have been described as O0systematicd and o6tr a

Additionally, in parallel to the rising rates of child poveittu ndi ng f or chil drends s
Spending on services has fallen by £3 billion (30% reduction) across local authorities between 2010

and 2018. For example, spending on Sure Stastreduced by twahirds in 2019 compared to 2010,

with approximately 500 centres closing. Consequently, the levels of funding remain below the OECD

and EU averages (Institute of Health Equity, 2020). This decline in funding has hit the most vulnerable
anddisadvantaged hardest with rates falling five times faster thaei@ast deprived local authorities

Therefore, Marmot (2020) report recommends that spending c¢c hi | dr eshodild atsser vi ce
minimum meet the OECD average and child poverty reduced to 10% awiétiticular focus on

providing and improving the availability of quality early years services (Institute of Health Equity,

2020).

Policies and interventions are neededtmport families in the perinatal and easfgars periods

Policies and investment to support families in the perinatal period andyearly are vital to address
inequalities in child mental health outcom@és shown in this thesis, policies targetmgternal mental
health can help reduce inequalities in early child mental health outcomes but will not eradicate them

solely.

Perinatal mental health problems cost the UK £8.1 billion for eacly@aebirth cohort (Bauestal.,
2014). The effects of mp maternal mental health are long lasting, with approximately-tjuagers

of this cost relating to adverse impacts on the child rather than the mother éalgr2014).
Furthermore, the prevalence of perinatal mental health problems is high witin dive women
experiencing depression in the perinatal period (Scheteitd, 2013). It is also estimated that around
60% of women are naurrentlydetectedr clinically diagnosed (Gaviatal., 2015) Action is needed

to reduce the prevalence of malrttealth problems and reduce the economic and health burden.

Whilst a £365 million investment into perinatal services across England was welcomed, there is still
wide variation in accessibility and quality of key services (NHS England, 2018). A landepek
exposed the lack of services across England to deliver specialisedipfaethsupport. Presently, there

are only 27 specialised paranfant relationship teams across the UK, meaning that there is a large gap
in service provision, with potentlglthe families most in need of support currently not able to access

these services (Parent Infant Partnership, 2020).



The report further highlights the need to invest in services delivered within the first 1001 days of a
chil dos etailf.e .( 2BDa2wer further suggests that invest:
includes dedicated maternal mental healtingj for health visitors and midwives could lead to cost
savings to the NHS of A490 million (A437 million

next ten years.

The NHS Long Term Plan (2019) stated the intention to address the currenioorgeaigiin specialist
perinatal mental health services. The plan outlines the commitment of a fixed spending of £2.3 billion
per year to the overall mental health budget, with £239 million spend on specialist community perinatal
mental health teams in 2023/ (NHS, 2019). Furthermore, delivery of increased access to specialist
services was noted as a fixed ambition. By introducing community care freoopeception to 24
months it is hoped support will reach a further 66,000 women by 2023/24. Additionailpbdity of
evidencebased psychological therapies will be increased (NHS, 2019).

Identifying mothers at risk of perinatal mental health problenpertinent to offer suppoaind relevant
therapies whiclprovide a healthy environment for batiotherand child.Populationlevel screening

is one approach to thislowever, caution must be exercised in employdngeening measures on a
large scaleNICE guidelines currently state thedreening tools be used as part of full assessment of
individuals suspeted to be at riskNICE, 2014) Furthermore, the choice of screening tool is important
as even well validatednd freely accessibl®ols such as the Edinburgh Postnatal Depression Scale

possess variation in sensitivity and specificity which can be costly for healthcare providers.

A randomised control trial exploring the risks and benefitweltf-based health-secreeningcompared

to papetbasedscreening irpregnant womefound thatow income, previous treatment for depression

or anxiety or first pregnancywere more likely to perceive greater risk in disclosing mental health
concerns to a prenatal care provi@i€ngstonetal., 2017). Furthermoras risk is higher in lower SES
mothers, screening should not stigmatise and lead to further inequalities in uptake of existing support
(Sills etal., 2007; Davidseatal., 2021).

Mothers with mental health problems are less likely to take up prewentatblic health services
(Osametal., 2020) A systematic review of the barriers to accessing mental health services for women
with perinatal mental iliness found that there was often a complex interplay of individual (perceived
stigma, poor awarenessgultural (language), organisational (service fragmentation) and wider
structural barriers (unclear policy) (Smid al., 200). Stigma and victimisation may also prevent
mothers with mental health problems reaching out for support. Shribman & Billingt@08)(found

that mothers with severe mental health problems fail to access appropriate support when needed due to
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fear that their child may be placed into caansequently, there are inequalitiestiie number of

hurdles faced by motheand that thesedsriers are likely to further exacerbate inequalities.

Barriers to support also increase economic pressures on the health systert allo2021b) found

that maternal mental health problemsre associated with increased child healthcare used in both
primary and secondary care settings. This resulted in an excess annual cost to the NHS of £656 million,
with the majority of excess costs related to care in the first year dfliifitilevel strategies are needed

to address existing barriers to support (Srattal., 2019. This suggests that whilst additional funding

is welcome, this alone will not reduce accessibility to required support and risks increasing inequalities.

QuicKy addressing maternal perinatal mental health is vital, however, care should be exercised in
ensuring fair access across the whole population. Targeted interventions aimed at specific population
subgroups should not increase inequalities. The inclusfamnaooffering of assessment of partners of
women accessing specialist community care for their mental health and signposting to support is
welcomedand signifies a step fwoviding care across the family and not just targeted at mdtielS,

2019)

Supprt and investment irthe perinatal period should not be limited to parental mental health.
Programmes that promote quality parehild relationships will help aid healthy child development.
Spending on interventions to improve early child development can bring returns of investment of as
much as thirteen times the original investment (UNICEF, 2&enting programmes offer a potential
route to influence child health outcomes by promotpuagitive environments, health promotion
behaviour and help families build resilience, which can reduce stresses in the family environment
(McAvoy etal., 2013).

A review of 23 parenting interventions offered across Europe found that programmes theat offer
intensive psyche ducation support and home visits to dev
more favourable outcomes (Morrisehal., 2014). The review found that whilst delivering parenting
programmes in disadvantaged areas can help redutth imeggualities in later life, only two of the
programmes delivered a proportionate universalism approBwoh.authors therefore suggest that
parenting interventions should be designed to address issues across the whole social gradient and to
also addresthose most at risk (Morrisoet al., 2014).Furthermore, a recent study using data from a

UK birth cohort, found that implementing and scaling up, both universalmensive and targeted

intensive parenting programmes can reduce inequalities in chilthhtealth (Hopetal., 202H).

Provision of key and effective services to tackle the burden of child mental health



To address inequalities in child mental health outcomes there also needs to be appropriate levels of
service provision that offer highuglity and accessible camgluch emphasis has been placed on the

need for 6éplace basedd health and care services.
funding for mental health services, many services are struggling to meet the demamgperide

pressures placed on them. This particularly the case with child and adolescent mental health services
since there have a rising number of mental health case referrals for children under the age of 18 years
(Chil dr ends Co mhhis ispmaitionlarlg problen2aficZot gervices in more disadvantaged

areas since social deprivation is strongly associated with child mental health outcomes.

As shown by an analysis | previously conducted, there is wide variation in spending by clinical
commissim groups on children and young peopl-ebs me
Robinson, 2017)Figures (7.2 &7.3) uses publicly accessible data to illustrate the extent of variation

in forecasted CCG spend

Figure (7.2) Association betweesocial deprivation at the CCG level, measured by average
IMD score and spend per head in child and adolescent mental health sgRuttessford & Taylor
Robinson, 2017).
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Spend per head is only weakly associated with higher levels of deprivatiorst Wbile is a positive

linear relationship between social deprivation and spend per head, whereby more money is spent in
more deprived areas, there remains stark unexplained variation. This suggests that there is a potential
O6postcode | o trseeviceyaailability. Gofiséqeentty, withohigh levels of unexplained
variation, this suggests that there is not a current social determinant approach as the driving factor

behind how money is distributed at a higher level and subsequently spent by G plot shows
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there is a stark difference in the levels of spending across areas with similar deprivation scores. This

disjointed approach to spending and resource allocation is likely to increase mental health inequalities.

Figure (7.3)Distribution of mental health spenger childacross a subample ofthe most deprived
CCGsin England

The figure above is modelled on a ssdmple comprising of the most deprivedal authoritiesThe

distribution is highly skewed showing that despite the need for high levels of mental health funding in
deprived areas there are stark differences. For example, Tower Hamlets forecasted a spend per head of
£6.45 compared to Birmingham South and Gdntith a forecasted spend of £138.48. Despite similar

levels of social deprivation, a child living within Birmingham South and Central CCG could access
services spending over 20 times the amount on child mental health services compared to a child living

in the Tower Hamlets. This huge gulf in variation only serves to widen already existing inequalities in
ment al health outcomes. This figure shows that

expenditure, therefore, large differences in quality aradlability of service provision.
Figure (74Di stri buti on of spend on children and young

of spend on total mental health services. The data is a subsample of the most socially deprived CCGs

determined b average IMD score.
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