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Abstract

In this paper we explore the association betwearlfancome and children’s cognitive ability (IQ @school
performance), socio-emotional outcomes (self estéecns of control and behavioural problems) angsptal
health (risk of obesity). We develop a decompositeEchnique that allows us to compare the relathgortance
of the adverse family characteristics and homerenwmients of low income children in accounting fiffedent
outcomes. Using rich cohort data from the UK wal fihat poor children are disadvantaged at age97across
the full spectrum of outcomes, the gradient beitigngest for cognitive outcomes and weakest forsjay
health. We find that some aspects of environmppear to be associated with the full range of aues - for
example, maternal smoking and breastfeeding, chitdtion, parental psychological functioning. Weafind
some some aspects of the environment of highemedwouseholds hinder child development. We condiuaie
many aspects of growing up in poverty are harméulchildren’s development, and that narrowly-tardete
interventions are unlikely to have a significanpamwt on intergenerational mobility.
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1. Introduction

Understanding what drives the deficits of poor dtah is of key importance to academics
interested in the process of life cycle skill fotrma and to policymakers concerned with
intergenerational social mobility. A large body m&search has documented the cognitive
ability and socio-emotional deficits of low-incorghildren (e.g. Duncan and Brooks-Gunn,
1997; Duncan et al., 1994; Dearing et al., 200¥idreet al., 2004). More recently, attention
has turned to deficits in non-cognitive skills, luding self esteem, outlook on life,

motivation and persistence (e.g. Heckman, UrzuaSdixdud, 2006; Blanden et al. 2007).

A considerable focus of research has been to estiatimpact of income on these outcomes.
Many studies find that the direct income effectoidy a moderate part of the observed
relationship between low income and child developimg.g. Blau, 1999; Morris and
Gennetian, 2003, Dahl and Lockner, 2005). A muclallemset of studies have examined
how income is translated into better childhood ontes (e.g. Guo and Harris 2000; Yeung et
al, 2002).

Quantifying the causal effect of income is clearyportant, as is understanding how it
translates into outcomes. But a focus solely omnme leaves unanswered questions about
what it is, if not lack of income, that accounts the poorer outcomes of low-income
children. In this paper we propose and implememi@mposition analysis that allows us to
examine both the impact of income in comparisooth@r aspects of family disadvantage and
how these measures of disadvantage, including iecane associated with the behaviours of
parents and the immediate environment in whichdeéil live. We do this for a range of
childhood outcomes within a single unified modeur@pproach is informed by ecological
models of child development and utilises the dediom between distal and proximal factors
as an organising concept. This approach permit® wompare the impact of income with
other correlated measures of parental disadvantagesamine what aspects of environment
matter for which outcomes using the same meastresvironment for a range of outcomes,
and to identify the direct role of income compatedther aspects of parents’ disadvantage
and behaviour. We do not claim that the associatiwe find are causal. Our aim is instead
to provide a comprehensive description of the amstances in which different types of
developmental deficits arise among low-income c¢hitld using common definitions of

income, family characteristics, environment anceptal behaviours.



To implement this approach we use a cohort datdhaetontains measures of a large number
of outcomes for children in middle childhood. Theanmes we examine are cognitive ability
(IQ and school performance), socio-emotional oute®r(self esteem, locus of control and
behavioural problems) and physical health (riskobésity). These have not been analysed
simultaneously in research to date. Our data (th8AC cohort from the UK) also contain
considerable detail on environmental risk factansl aneasures of parental advantage and
disadvantage. The richness of our data allows usxpdore the role of a wider variety of
proximal factors than in previous research andneethodology enables us to summarise the
relative importance of these numerous factors wag that is easily comparable across

outcomes.

We find that children in low-income households @disadvantaged across the full spectrum of
outcomes compared with their better-off countegpakowever, different aspects of the
socio-economic disadvantage that underlie parep@erty vary markedly in their
association with different outcomes. We find tte thild care and school environments are
negligible in importance compared with the roletted home environment provided by low
income parents for outcomes at ages up to 8. Wk iimcommon with earlier research, that
poorer cognitive stimulation and poorer parentafchslogical functioning are important
mediators between income and cognitive outcomesweder, we also show that
psychological functioning is also an important nagali for children’s mental health. We also
find there are aspects of higher income lifestylest are associated with relatively poorer
developmental outcomes in children: environmenyvie focused on learning and car use
appear to put children at greater risk of obegtgater use of certain types of childcare puts
children at greater risk of behavioural problemsaRy, our finding that different aspects of
the child’'s immediate home environment are difféiedly associated with different outcomes
suggests that our measures of home environmentnatresimply picking up common

unobserved heterogeneity.

The paper is structured as follows. Section 2 eramsome evidence on the emergence of
low income children’s deficits and factors that kexp why low-income children fall behind.
Section 3 discusses our modelling approach andagtshe decomposition methodology.
Section 4 describes the data and shows the uncomalitrelationship between income and
outcomes. Section 5 presents the results of ousndpasition analysis. Section 6 discusses

the results in the light of previous findings amdypdes conclusions.



2. Background

2.1. Income gradientsin childhood abilities

Both theory and evidence support the notion th&tarues in childhood are crucial for adult
social and economic success. The dynamic modelimiah capital accumulation developed
by James Heckman and co-authors argues that trefitseof investments in human skills

accumulate over time because more able individpidgress more easily and quickly (see
e.g. Carneiro and Heckman, 2003; Cunha and Heck@G0¥). Empirically, many studies

have shown that all six of the child outcomes exeruiiin this paper are predictive of various
dimensions of wellbeing in adulthood (e.g. Blandgral., 2007; Fergusson, Horwood and
Ridder, 2005a and 2005b; Gregg and Machin, 1998)idlg 2006). The developmental

deficits of low-income children, therefore, havadaerm social consequences.

There is a vast, mostly US, literature that essales that children growing up in poverty
exhibit poorer cognitive ability and socio-emotibrautcomes than their more affluent
counterparts. A number of findings have been estadd. Firstly, differences by parental
income are apparent in the developmental outcorhelsildren as young as 2 (Klebanov et al.
1998; Dearing et al., 2001; Taylor et al., 2008c&hdly, the early cognitive deficits of poor
children tend to be somewhat larger than socio-emal deficits (Duncan et al., 1994,
Duncan and Brooks-Gunn, 2000). Thirdly, the timamgl depth of poverty matter. Persistent
poverty is a far stronger predictor of adverse anmtes than is transitory poverty (Blau, 1999;
Brooks-Gunn and Duncan, 1997) and early income ifi.¢he preschool years) has greater
effects than income in later periods (Votruba-Dr28i06; Duncan et al., 1998). Fourthly, the
relationship between family income and child depetent appears to be non-linear, such that
the income gradient tapers off at higher levelsnobme (Duncan and Brooks-Gunn, 1997,
Dearing et al., 2001)

The UK differs from the US in terms of healthcame@vision, educational institutions and
racial composition, all of which may affect the eb&d relationship between income and
child development. However, Aughinbaugh and Gitdem(2003) compare the income
gradients in a range of child outcomes for a US andJK cohort and find that the

relationships documented in the US literature &gkl similar across the two countries.

! The relationship between obesity and family incdnas received markedly less attention, but several
studies have found that low-income children argraater risk of overweight and obesity than higtome
children (Kumanyika and Grier, 2006; Alaimo et &001). Hofferth and Curtin (2005) find a non-linea
relationship between income and childhood BMI.
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One aim of much of the literature has been to &stalow far the observed relationship
between income and child development is causajefreral, estimates of the raw association
are substantially reduced when other socio-dembgrapgharacteristics, like maternal
education and family structure, are controlled. é8aV studies have tried to control for
unobservable as well as observable differences degtwow and high income families
through the use of fixed effect models, randomisedtrol experiments or Instumental
Variables (e.g. Morris and Gennetian, 2003; Bla899, Dahl and Lockner, 2005). The
results of these studies suggest that estimatibe afirect or causal impact of income on child
outcomes are reduced, but not eliminated, when setghbles are taken into account. The
limited size of the direct income effects has lethe authors to express scepticism as to how
far increases in income would raise the attainnm@npoor children (e.g. Blau, 1999).
However, when the importance of income is compangth the importance of other
determinants of child development, such as matéhathe quality of the home environment
and maternal depression, income emerges as ave®yapowerful factor in its own right
(Taylor et al., 2004).

2.2. Factors mediating therelationship between income and outcomes

Many of the studies described above establish yitimé link between income and outcomes
but do not systematically examine the questiowlof low-income children fall behind. This
paper explores which aspects of low-income childreenvironments account for their
developmental deficits, by focusing not only on ihgome gradient in outcomes but also on
the processes that mediate the relationship betwmeme and outcomes. Within the child
development literature a factor is termed a medi&iois both causally affected by the level
of household income (or some other characteristio)l, then in turn causally influences the
child outcome. The concept of mediation is partdyl salient for the relationship between
income and child outcomes because money does rextlg ‘buy’ better test scores, but
rather impacts on well-being through the way thatsi allocated to different types of
expenditure and behaviours/time use. In the prestendy, we follow two recent papers that
focus on mediating processes - Guo and Harris (2800 Yeung, Linver and Brooks-Gunn
(2002). As these papers do, we explore multipleiatied) pathways simultaneously, allow
for as many confounding factors as possible andrasinthe relative importance of different

mechanisms.



Guo and Harris and Yeung et al. distinguish betwésa broad types of mediating
mechanisms, which we replicate as closely as plessilne financial capital or investment
model posits that poverty affects child developmeatause it hampers parents’ ability to
purchase the materials, experiences and servicas dhe conducive to successful
development. This perspective corresponds clogelgconomists’ views of human capital
accumulation (e.g. Becker and Tomes, 1986). Medjatnechanisms of this type are
operationalised in the two papers with measuraseiphysical home environment (such as
whether it is clean and safe); measures of cogytistimulating materials in the home
environment (such as books and CDs) and of stiimmglgiarental behaviours (such as the
frequency the child is read to and taken to musguarsl measures of childcare cost and
quality. In contrast, the family process perspectargues that income impacts on non-
material parental resources, such as the way ameanitor their children and respond to
their needs. Key factors emphasised by this petispeare perceived financial strain,
parental psychological well-being and the warmttl sensitivity of parent-child interactions.
Yeung et al. explicitly model a pathway in whichbgctive feelings of financial pressure
impact on maternal mental health, which in turreetffparenting style and harshness of
disciplin€. Other variables included in at least one of thelats are child birth weight and
maternal pregnancy behaviours like smoking andkdr@) although these tended to be

treated as controls rather than potential mediators

Guo and Harris focus on the relationship betweerorime and cognitive outcomes only,

whilst Yeung et al. also include a measure of ewsing behaviour problems. Both studies
find that lower levels of cognitive stimulation ithe home environment are the most
important factor in explaining the poorer cognitwetcomes of low-income children, with

smaller, but still significant, roles for parentistyle, the physical home environment and
maternal psychological well-being. In contrastjsitgreater depression among low-income
mothers that plays the biggest role in explainimgrtchildren’s higher rates of behavioural
problems, while the nature of the home environmentelatively less important. Neither

study finds evidence that the differential childcaxperiences of low-income children are a
driver of their developmental deficits. Yeung etainclude that “there is no single pathway
through which family income operates on child outes...To promote healthy development

of children in multiple domains of functioning, aiftipronged approach is needed.”

2 Guo and Harris include measures of parenting sbylenot measures of maternal depression or stiNgec
financial pressure.



3. Methodology

3.1. Conceptual framework

Our framework is based on a distinction betweeroxXpnal’ and ‘distal’ processes, a
distinction that has its origins in ecological misdef development (e.g. Bronfenbrenner,
1979, 1986). A distal factor describes some featfrehe child’'s background that is
correlated with developmental outcomes. Proximatdis can be thought of as mediating
pathways, or interceding reasons why the distabfaexerts an influence on the outcome.
These are factors closer to the lived experient¢beothild that impact directly on attainment,

such as the nature of day-to-day parent-child autgons.

In this approach family income is one of a numbetistal factors, such as parental education,
family size and local deprivation, which impact dmldren’s outcomes only insofar as they
shape the environment experienced by the childdburot ‘directly’ operate on the outcomes
themselves. We classify all our explanatory vagalas either distal or proximal, and the two
sets of variables are treated differently in oucaseposition technique. ‘Direct’ effects of
distal family characteristics on the outcome alewad by the model, but our interpretation
of these is that they proxy for the effects of isevable proximal factors. In other words, if
all proximal factors were fully observed then thelsect distal effects would be zero. The
classification of variables into distal or proximal not something that can be established

statistically, but comes from previous research the determinants of child development.

Given this model, the unconditional associationwieein income and the child outcome (the
income gradient) can be thought of as represerttiagsum of a particular set of pathways
between different variables. Firstly, income hagligect association with the proximate
environment parents are able to provide for thielcekbme aspects of which are observed and
some which are not. Secondly, part of the inconaglignt reflects compositional differences
between low and high income parents in terms oflfacharacteristics, which themselves are
independently associated with proximal factors,hbobserved and unobserved. Different
aspects of a given proximate environment will verytheir implications for different child
outcomes. Our decomposition technique allows Usaak down the overall observed income
gradient in each outcome into these different camepts, to quantify the importance of
specific aspects of low income children’s environisan generating developmental deficits,
and to throw light on which characteristics of lanmcome families are most strongly

associated with these adverse proximal factors.



We examine here a far richer array of child outceran previous research to give a more
comprehensive picture of these contrasting pathwdies also expand the set of potential
mediating variables beyond those used by otheiestu&pecifically, we widen the scope of
maternal psychological functioning beyond depressiad subjective financial pressure to
include measures of the frequency and severityho€lss experienced by the household; the
quality of the parental relationship; the extend a@epth of the mother’s social networks; and
the mother’s beliefs with regard to personal respmlity (locus of control). We include

measures of breastfeeding and child’'s diet (therlat age 3) as additional health-related
factors, and other dimensions of the physical hemaronment such as crowding, noise and

access to a car or garden. Finally, we exploredleeof the schools attended by children.

Our approach has clear parallels with structuralaiqn modelling (SEM) techniques (see
Guo and Harris, 2000 and Yeung et al. 2002). Thedifference is that SEM reduces the
high dimensionality of the data by treating obsdrvariables as indicators of unobserved
latent constructs. Multiple variables, each of vaheaptures a slightly different aspect of the
environment, are combined into a single index an lthsis of the strength of their inter-
correlation. This enables the researcher to esirtiet full system of associations between a
tractable number of variables. In contrast, our eh@dtimates the relationship between each
pair of explanatory variables specified by the middsing OLS regression). Dimensionality
is reduced in two ways. Firstly, our focus is spleh the mediation of the relationship
between a single measure of income and a singmeat, and hence each pathway can be
captured by a scalar that represents a portioheobverall gradient. Secondly, because the
total income gradient is simply the sum of all timelividual path coefficients, we can
aggregate the results at as broad or as fine & dsveve choose by simply summing over
selected groups of coefficients. To give an example represent the part of the income
gradient explained by the poorer health-relatecabelirs of low income parents as the sum
of the path coefficients via each of the birth vimjgsmoking, breastfeeding and child diet

variables.

The decomposition technique we adopt has severanéages over SEM for the question
addressed here. Firstly, it allows us to decompleséncome gradient at a very fine level in a
way that is directly comparable across differenltdcbutcomes. This issue is not apparent in
research that focuses on a single aspect of ceNeldpment, but is key when comparing

across outcomes. The aggregation of a number oSumes of, say, the home learning



environment into a single index obscures the faat tertain features may be more important
for socio-emotional than for cognitive developnie®econdly, the object of interest in our
analysis is the observed, unconditional income igradin child outcomes. Our method
provides a way to quantify the degree to whiclsithe other family characteristics of low
income families that drive the observed income igatdl and does so as part of an integrated
set of estimates that also compare directly theipra factors through which income and
other distal factors operate. As the model is @erifrom OLS estimates, this also has the
advantage that our estimates are comparable withceel form estimates of the overall
impact of income on outcomes. Because SEM attetoptsodel a causal process between
income and outcomes, the influence of other reledly characteristics is netted out at the
start, and it is difficult, if only in terms of pgentation, to quantify the role of other pathways
in accounting for the income gradient. Finally, &e®e the model is based on a system of
OLS equations it is based on a very transparengfssgsumptions, and it is computationally
simple to handle a very large number of variabiesluding discrete and categorical

variables, and those with no natural ordering imgeof a single index.

Our analysis is a method of describing the patterrmitcomes across a sample of children.
Our decomposition technique provides a way of &asgshe strength of specific associations
between an unusually rich set of observed factongenweach is allowed to ‘compete’
simultaneously with the rest. We cannot infer tiat,an individual child, a change in any
given factor would result in a causal effect omeitparenting behaviours or test scores as
there may be unobserved factors (most obvioushata inherited characteristics) that drive
parental socio-economic status, parenting behaviand children’s ability. However, many
of the pathways examined may reflect some elemewtwsality. And even without firm
evidence of causality, we argue that it is valuapblaticularly from a policy perspective, to

identify the particular groups of poor children wéy@ most at risk of developmental deficits.

3.2. Empirical model

The unconditional income gradient in tfte developmental outcomed(; j = 1,....J; i =

1,...,Nchildren) is defined aéA'j from the OLS regression @; on the log of family income

(Y):

% Our method allows us to aggregate up and distesmfluence of the ‘home learning environmentaas
whole, but also to narrow down the focus and exptiirectly whether the assumption of a single faten
construct is valid when analysing multiple dimensi@f child development.

“ Evidence from epidemiology, economics and othsciglines has addressed this issue in a variety of
cases: see Section 6.



O, =9,Y, +¢ e LY, 1)

The overall gradient is the sum of a number ofHpatys’, which are built up from a set of
underlying regressions that specify the naturehef telationships between income, other
family characteristics, the proximal environmenpesenced by children, and developmental

outcomes. In what follows we set out these assumptand show how they combine to give

a disaggregated expression t%jr.

Our underlying path model is expressed diagrammiftion Figure 1. The path coefficients
are estimated according to the following set of @igBations:

O, =y,R+8,C +mY, + 4 H; UR,CLY, (2
P =C, +AY, +1, n OC.Y, 3)
C =aY, +v, v, OY, (4)

where P is an m x1 vector of proximal variablesC, is an nx1l vector of family
characteristicsy, , 8,, f, A anda arelxm, 1xn, mxn, mx1 and nx1 matrices of
coefficients respectivelysz; is a scalar coefficienty, andv; are vectors of orthogonal error

terms andy; is a scalar orthogonal error.

Equation (2) specifies the child outcome as a foncof all the variables in the model.
C, andY, are included in equation (2), not as direct deteamts of the child outcome, but

rather as proxies for unobservable proximal factibes may be correlated with the observed

factors B . Large and significant estimates 8f and 7z; imply that there are systematic

differences in the unobserved proximate influencasoutcomej between children from

different social backgrounds. The inclusion @f andY; will help to mitigate omitted

variable bias in the estimates pf , given that they; are identified from differences in

observed proximal factors between children fromivegdant family backgrounds. Note also
that the effect of a given proximal factor on thecmme is estimated conditional on all other

proximal factors.

Equation (3) embodies the assumption that the prate environment provided by parents

reflects the constraints imposed by their sociaaeaac resources, of which income is only a



part. The parameter vector on income in equation A3 captures the net association of

income with each proximal variable, holding otheemnfly characteristics constant.

Equation (4) ‘closes the system’ in the sense ithe&ptures the unconditional relationship
between family characteristics and income. Diffeemnin proximal factors associated with
particular family characteristics can only drive ihcome gradient if those characteristics are
concentrated in low-income families. The paramgeator a captures the degree to which

each family characteristic is concentrated amotigspoor.

Substitution of (3) and (4) into (2) allows us tate' the decomposition:

o} =(y,Ba+y A+8,a+m)Y, +(yn +0v, + 1)

i
=0,Y +e (%)
Given our assumptions, the unconditional incomeligre, 0, can be written as the sum of

four types of term, each of which represents aedbfiit pathway frony to O in Figure 1.

These terms can also be combined in different wagsve alternative decompositions of the

income gradient.

The first decomposition we show in Section 5.1desthe component terms as follows:

o=y, pa+yA+Ga+m =y (Ba+A)+(0,a+rm) (6)
Effect Effect
via via
observed unobserved
proximals proximals

The first term captures the extent to which diffex@s in observed proximal factors between
low- and higher-income families can account for dherall income gradient. The combined
path coefficient on a given proximal factor has ithterpretation of the income gradient that
would be generated if low- and higher-income fagsildiffered only in that proximal factor,
but were equivalent in all other ways. Substitutiof (4) into (3) shows that the term
(Ba + A) captures the total, or unconditional relationdhgpyeen income and each proximal
factor, which then translates into an impact orcouiej via multiplication by the coefficient

vector y; . The second term in (6) captures the partial ef¢éncome on the outcome that

operates through unobserved proximal channels.tButlzn of (4) into (2) shows that the

term (6, + 77;) can be thought of as the coefficient on incoma imodel that conditions

only on the vectoR . This form of the decomposition highlights the omjance of different

proximal factors for the income gradients in diffiet outcomes, without distinguishing which
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family characteristics drive the differential prmate environments of low-income children.
Since the pathway from income ® is invariant across outcomesB¢ +A has noj

subscript), differences in the gradients generdied given proximal factor solely reflect

differences iny; , the impact of that factor on each of the develeptal outcomes.

The second form of the decomposition, which we shro@ection 5.2, uses

Oy pa+tyA+a+m =(y;+0,)a+(yA+m) (7)
Effect Residual
due or
to direct
differentil income
characterstics effect

The first term in (7) captures the gradients getieery adverse family characteristics of low-
income families, abstracting from the extent tockhthese characteristics are associated with

observed or unobserved proximal influences. Sulttit of (3) to (2) shows thdly, B+ 6,)

can be thought of as the coefficient vector@nin an outcome regression conditioning only

on income. As such it corresponds to the estimaféstts of distal factors such as family
structure and parental education in the linear nsoaleDuncan and Brooks-Gunn (1997) and
the related child poverty literature. The multiplion of these estimates by the parameter
vectora gives an estimate of how far differences in thevplence of a given characteristic
between low- and higher-income families translate differences in the child outcom&he
second term in (7) is the residual income effe¢imeged by Duncan, Brooks-Gunn and
others, and captures the association of income wit outcome, holding family
characteristics constant. This estimate is fredyenterpreted as a ‘causal’ estimate of
financial resources themselves, when heterogeneitiye other characteristics is taken into
accounf. This form of the decomposition highlights the tfabat poverty is a multi-
dimensional phenomenon, and that different aspettpoverty (lack of income, lone
parenthood, lack of education and deprived locairenment) differ in their impact on child

outcomes.

The third and final decomposition shown in SectiéBB integrates the first two
decompositions by partitioning the characterisaesl residual income pathways from (7)

according to their association with different prozai factors.

® Or, alternatively, the amount by which the uncdodal income gradient is reduced when a given
characteristic is controlled.

®It is only a causal estimate if income is not etated with other unobserved family characteristicst
also shape the proximate child environment.

-11 -



=Yy + a + yA + _
o= y,pa+ 6,a 4% T,
Via Via Via Via
observed unobserved observed unobserved
proximals ~ proximals  proximals  proximals

Effect Residual
due income
to effect
differental
characterstics

(8)

This decomposition breaks down the pathways froendharacteristics (including income)
into those operating via observable proximals &ode that are unobserved. It explores how
far the gradients generated by the differentialratteristics of low- and higher-income
families operate through the various observed andbserved proximal factors. The
component of the gradient generated by, say, therad effects of lone parenthood, reflects
the influence of lone parenthood on each proxinaatdr (the first term of (8)), plus an
unexplained influence (the second term). Similathg residual or direct effect of income
from (7) captures the net effect of income on gadximal factor (the third term of (8)) and
an unexplained component (the fourth term). Thesetwo terms correspond in spirit to the
structural equation models of Guo and Harris (2@0@) Yeung et al.(2002). In these models
the influence of family characteristics is condiial out at the start, and the estimates relate
to the proximate pathways through which the redith@me effect operates. Our approach
also allows us to compare the pathways of incontle those of other distal factors associated

with low income.

The methodology has thus far been expressed irstefimectors of variables. In practice the

path coefficienty,Ba , for example, is the sum of many component patéfficeents

ZZyja,Babab , each representing the path of income viahthecharacteristic variable and
a b

the ath proximal variable. In order to draw some broahatusions from our results, we
define groupings of variables and sum over thevegle component path coefficients to
present a sub-total. The first two decompositioqare the relative importance of individual
variables in driving the combined group coefficeenivhilst the third, full, decomposition

explores the inter-relationships between each gngupf variables.

The parameters in equations (2) to (4) are estonéte OLS, and the combined path
coefficients in (5) to (8) are derived by multiplgi and summing these estimates. Item non-
response among variables on the right hand sideaoh of the structural equations is

controlled through a full set of missing variablefilst dependent variables are composed of
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valid observations only. Standard errors for thehpaoefficients are estimated by

bootstrapping with 200 repetitiohs

4. Data

4.1. The ALSPAC cohort

ALSPAC is a cohort study that started by recruifprggnant women who were resident in
the Avon area of England whose expected date dfetglfell between I April 1991 and
31% December 1992. The enrolment sample consisted 0541 womef) of which 13 801
(95%) went on to become the mothers of survivinigpsing at 12 months, with multiple
births leading to a total of 13 971 children in #tedy at that age. The Avon area has a
population of 1 million and includes the city ofi&ol (population 0.5 million), and a mixture

of rural areas, inner city deprivation, suburbs aratierate sized towhs

Study families were surveyed with high frequenanirthe time of pregnancy onwards, with
mothers completing 4 postal questionnaires prioth® birth, plus a further 5 on family

characteristics and a further 8 focusing on théysthild in the first 4 years after the birth

alone. The study also contains data from a numbether sources. Three clinics took place
when the children were 7, 8 and 9 years of agahich children were administered a range
of detailed hands-on physical, psychometric anctipsipgical tests. A number of external
sources of information have also been matched ¢oAbhSPAC children. These include

records from the National Pupil Database (NPD),clwhcontains school identifiers and
results on national Key Stage school tests foclildren in the public school system, and
information of local deprivation at the small ategel (the government-produced Indices of

Multiple Deprivation, IMD).

4.2. Child outcome measur es

" The bootstrap produces 200 estimates of eachcpafficient by re-sampling from the estimation sénp
The significance of the estimate is calculated éyuihg az-score and comparing this with the standard
normal distribution in a two-tailed test.

® Believed to be between 80 to 90 percent of ak¢hoho had a pregnancy during this period.

° The 1991 census was used to compare the poputsttimothers with infants under 1 year of age raside
in Avon with those in the whole of Britain. The galmis broadly representative of the national pafiah
although the mothers of infants in Avon were sligmore likely to be affluent, on average, thanséan
the rest of Britain. The ALSPAC sample is not esitirrepresentative of all eligible mothers in thea
with a slight shortfall again in the less affluamid non-white mothers. Sesavw.alspac.bris.ac.uk
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Q. Our measure of IQ is the short form of the Wechsteelligence Scale for Children
(WISC-IIl UK), administered by ALSPAC’s psychologgam to children at the age of°8
We use the raw total 1Q score, which is the sumsadres on five verbal sub-tests:
information, similarities, arithmetic, vocabularmdacomprehension; and five performance

sub-tests: picture completion, coding, picturerageament, block design and object assembly.

Academic achievemer@ur measure of achievement is based on the clplefformance in
Key Stage 1 (KS1), a set of standardised natiass tadministered to all children in public
schools at the end of Year 3 (when most childrenaged 7). The three sub-tests cover

reading, writing and mathematicsWe use the average of these three scores.

Locus of controlLocus control is defined as a measure of “a geizedlattitude, belief or
expectancy regarding the nature of the causalioektip between one’s own behaviour and
its consequences” (Rutter, 1966). Individuals wath ‘external’ locus of control tend to
attribute outcomes to luck, chance, fate or therugntions of others, whilst those with an
‘internal’ locus of control tend to believe thateth own efforts are a decisive influence.
‘Internal’ individuals are expected to be more \&tin pursuing goals and to show greater
ingenuity and persistence when confronted with aitdes than ‘external’ individuals. Our
measure of locus of control is the shortened versib the Nowicki-Strickland Internal-
External scale (NSIE scales) for preschool and gmynehildren (Nowicki and Duke, 1974a).
The scale consists of 12 questions (available quest) read out to the child by an examiner
during an ALSPAC clinic at age 8, each requiringea/no answer. Each response was coded
0 or 1 and summed to create a total score.

Self esteentSelf esteem is described by Lawrence (1981) ascthld’s affective evaluation
of the sum total of his or her characteristics bm#mtal and physical”. It was measured at age
8 at a clinic using a 12-item shortened form ofteliés Self Perception Profile for Children
(Harter, 1985; available on request). Responsafidol? items were scored from 1 to 4

(higher scores indicating greater self esteem)sangimed to give a total.

Behavioural problemsThese are measured by responses to the StrengihBifficulties
Questionnaire (SDQ; Goodman, 1997). This instrumess been shown to be a good

1% This was then the most up-to-date version of tH8@®Y the most widely used individual ability test
world-wide. See Wechsler, Golombok and Rust (1992).

' The child is assigned a national curriculum lewéich we convert into a points score following DfES
guidelineshttp://www.standards.dfes.gov.uk/performance/amhiv
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predictor of conduct, emotional, hyperactivity amd/ psychiatric disorders in children of the
age examined here (Goodman et al. 2000). The SDprses 4 sub-scores, each derived
from the responses to 5 questions, relating to fagbieity, emotional symptoms, conduct
problems and peer problems (full details availablerequest). ltems are scored from 0 to 2
and summed to create a total behavioural problems{Goodman 199%) We use teacher-
rated scores when children are aged between 6 amélfay concerns that maternal ratings

are biased by factors such as maternal depressiprFergusson et al., 1983)

Fat massThe ALSPAC cohort contains direct measures of #terfass of children at age 9
obtained by using dual-energy X-ray absorptiom@XA), a costly method involving a full
body scan that is highly accurate (Morrison et H894). The measure used in this paper is
total body fat mass in grams adjusted for age @tilah months, sex, height and height

squared.

All six measures of child outcomes used in theyst@ normalised on child sex, cohort year
and month of birth, then standardised to mean &@@®dard deviation 10 on the full sample
of children with non-missing values for that outmmrhe original locus of control,

behaviour and body fat measures are all such tighteh scores indicate more adverse
outcomes. We estimate models using these origarées, but to facilitate comparison we
reverse the sign of the coefficients for these autes in the presentation of our results.
Hence in all cases a coefficient of 1 on an exptayavariable is associated with an

improvement of one-tenth of a standard deviatiothengiven outcome, where that standard
deviation relates to all children in the surveyheatthan to the restricted estimation sample

(see below).

2 The SDQ also contains a fifth component score-somal behaviour, which is excluded when
calculating total behavioural difficulties.

3 The teacher’s assessment is unavailable for 656tioivorking sample as not all teachers completed t
relevant questionnaires.

14 Obesity is defined as an excess of body fat. Teasure most commonly used to define obesity is body
mass index (BMI), the ratio of weight to height aged, which is a measure of over/underweight rather
than of lean/fat. Although the two are highly cdated, individuals who are unusually muscular may b
overweight but not fat, and hence screen falseipedor fatness according to BMI (Power et al.9Tp
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4.3 Early income and other distal characteristics
Income.Our measure of family income is constructed frommded information on weekly
disposable household income taken from two questives at child age 3 and4 We

average over the two measures to reduce measuremenand use the log.

Family structure and life cyclé his group contains an indicator of lone parentustgequal

to 1 if the mother did not live with a partner ayaf 4 dates between birth and child age 4);
the number of older and younger siblings in thesebold at age 4; and the mother’s age at
the birth of the study child.

Parental labour market statu$aternal employment is measured by whether thiheris
partner was out of work never, once or more thareaat any of seven dates between the
pregnancy and child age 4. Maternal employment oreasare whether the mother ever
worked full-time between birth and age 4, whether worked part-time only, or whether she
did not work at all. Occupational class of the neotrand partner are defined from

information gathered during pregnancy on curredast jol3®.

Parental education Mother's and partner's highest qualifications, llexted during
pregnancy’; we also include variables for the mother's mdthemd mother’s father’s
highest qualifications.

Local environmentThese measures are the social deprivation gi¢bele living in the local
electoral ward (around 5500 persons) of residerfcéhe child at birtH®; indicators of
housing tenure (always in owner-occupied accommaualdtetween birth and age 3; ever in
public housing between birth and age 3; other); amdhdicator of whether the child is non-
white'®.

> We impute median values for the bands using dataaccomparable sample from the nationally
representative Family Expenditure Survey, convegtincome variables to real values using the 1996 R
as a base and equivalise using the OECD modifiatk s@Ve also impute the value of housing benefit fo
families who do not directly receive housing paytsen

16 Responses are coded from 1 to 6 using OPCS jobscade professional; 2 = managerial/technical; 3 =
skilled non-manual; 4 = skilled manual; 5 = semilleld; 6 = unskilled.

" Coded: 1 = CSE/no qualifications; 2 = Vocationak®@el; 3 = A-level; 4 = Degree.

8 The IMD is derived from 6 composite indicators tiee domains of Income; Employment; Health
Deprivation and Disability; Education, Skills andaining; Housing; and Geographical Access to Sesvic
Seehttp://www.communities.gov.uk/documents/citiesaigivas/pdf/131309

19 We group the race/ethnicity dummy with local eomiment in order to avoid the need to presenté as
grouping in its own right. Since non-white childnerake up only 4% of the birth cohort, ethnic diffieces

in child outcomes can at the most only accoungftiny fraction of the overall income gradients.
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4.4. Proximal variables
Parental psychological functioningVe use a large range of measures covering mesaithh
and interpersonal relationships. Many of thesenheerved at several dates: in most cases we

use the average to reduce measurement error geshéovate long term measures.

First, we have a measure of maternal anxiety, depe and somaticism, measured by the
Crown-Crisp Experiential Index (CCEI; Crown and $pxi 1979). This was self-assessed by
mothers at 6 dates spanning the early period ajnamecy to child age®® We use the
average of these 6 measures. Second, we have armeéshe frequency and severity of life
event shocks experienced by the household. Motlverse asked whether each of 41 life
events had occurred in recent months, and if s@, $toongly she was affectéd Responses
were scored on a 5-point scale ranging from 0 fdithappen) to 5 (affected me a lot) and
summed. Our measure is the average weighted lgats\score over four dates between 8
months and 4 years post-birth. Third, we have asmreaof subjective financial distress
constructed from a composite score from responsds/é items asking the mother how
difficult she currently finds it to afford food, athing, heating, rent or mortgage and things
she needs for the child. Reponses are scored fregnotOdifficult) to 3 (very difficult) and
summed. We use is the average of three scores tdkemld age 8 months, 2 years and 3
years. Fourth, there are three measures of quafitthe parental relationship in early
childhood. An affection score is derived from thesponses to 6 items related to how
frequently the mother and partner engage in bebawvidike kissing or hugging, making plans
and talking over their feelings. Responses areescfsom 0 to 3, summed and averaged over
3 dates between 8 months and 4 years post-birthadgression score is derived from
questions on how frequently the mother and hemparargued in the past 3 months, and
whether 5 events such as hitting, throwing thingd aalking out of the house in anger
occurred in the same period. The total score rafiges0 to 14, and our final variable is an
average over scores at 8 months and 3 years. Wimallshared activities variable is
constructed in a similar manner, using 5 itemshesored from O to 3) on how frequently
the parents took part in activities together sustgaing out for a drink, a meal or to the
cinema in the last 3 months. Fifth, we measurehdmshness of maternal discipline using a
variable on how often the mother smacks the chileenvhe or she is naughty at age 3.

Responses are scored 1 (never), 2 (once a mofegbs)y 3 (once a week), or 4 (daily). Sixth,

20 Seehttp://www.alspac.bris.ac.uk/protocol/Appendix%26ies. htm#crown_crispior further details.

2L Examples are: A friend or relative was ill; Youdharoblems at work; You argued with your partneopY
moved house; You had a major financial problem. See
http://www.alspac.bris.ac.uk/protocol/Appendix%2fiés.htm#life_events
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maternal social networks are captured by two scalsh administered during pregnancy and
again at child age 2. The social networks scatiers/ed from 10 items, each scored from 0
to 3, relating to the number and strength of thehexs relationships with friends and
relatives. The social support scale has the sameafp but in this case the 10 items relate to
perceived levels of emotional, financial and instemtal support. We use the average scores
for each scale over the two time points. Finallgtennal locus of control is measured using
the Adult Nowicki-Strickland Internal-External sea{ANSIE; Nowicki and Duke, 1974b).
This 12-item scale was completed by mothers duhiegpregnancy.

Pre-school childcareWe distinguish between childcare prior to, or mftee age of 3. We
distinguish 6 types of care in the first 3 yeaethér, other relative or friend, nannies and
babysitters, childminders, centre-based care ahdroChildcare mode was recorded at 8
weeks, 8 months, 15 months and 24 months. For g@eh we distinguish whether it was
used at any date and if so, whether it was evet femore than 15 hours per week. For
childcare of 3 and 4 year olds we construct similariables, although we use slightly
different categories due to the shifting naturelofdcare modes over time. For this period
we distinguish between care of less or more thahalfs per week (with a residual ‘not used
at all' category) by relatives (including the fathenannies, childminders, playgroups,

nurseries and other modes of care.

Health behaviours and health at births a measure of the child’s health at birth, meude
measures of birth weight in kilograms, and dumnfoesvhether the child was born pre-term
(less than 37 weeks gestation) and whether thd @arak low birth weight (less than 2.5 kg)
but not pre-term. Parental smoking is measured bgther the mother smoked at all in
pregnancy, and whether there was a smoker in tid@schousehold at age 4. Breastfeeding
variables capture whether the mother breastfedeméduor less than 3 months, for 3 to 6
months, for 6 to 12 months or for more than 12 menALSPAC is unique amongst cohort
studies for gathering detailed information on ctatds eating patterns and nutritional intake.
We use data from a mother-completed postal questiozon the child’s consumption of 43
different foodstuffs at the age of 3, analysed loytN et al. (2000) to construct 4 types of diet:
junk food’, ‘healthy food’, ‘traditional food” antsnack food®2,

%2 North et al. (2000) use principal components anslygsidentify four dietary types from these dafank
food’ loads heavily on convenience foods such asdh fries, burgers, fried foods and takeaway merads
on foods like chips, candy, cookies, chocolate @adbonated drinks. ‘Healthy food’ loads on vegetabl
salad, fruit, fish, rice, pasta and pulses and egetarian substitutes for meat products. ‘Trad#idood’
represents the traditional British ‘meat and twg'wdiet, loading heavily onto consumption of meatia
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Home learning environmenWe construct a number of variables to capturedingree of

cognitively stimulating materials and activitiestive child’s early environment. Variables of
this type are standard in research on the reldtipnsetween family background and child
outcomes, and correspond closely to a number ahsitédrom the widely-used Home

Observation for the Measurement of the Environnfe@ME) scale.

Cognitively stimulating materials are captured artpby the age at which the child is first
recorded as owning at least 10 books — at 6, 18y 3@ months, or not at all by 42 moriths
Material items are measured by a toy score, deriv@t the number of 12 different toys

(such as blocks, jigsaws and interlocking toys)diéd has at age 2.

Several measures of parental activities are cactetluThe first is a maternal teaching score,
derived from questions on whether the mother teat¢he child each of 10 items such as
numbers, shapes, rhymes and the alphabet. Itense@med from 0 to 3 according to whether
the child is first taught: not at all, by 42 montlyy 30 months or by 18 months, then
summed®. Second, to allow for differential effects of patiag activities by the identity of
the parent and the age of the child, we derive f@uiables capturing maternal and paternal
inputs at both 18 and 42 months. These variablessune the frequency the parent reads to
and sings songs to the child and are scored fréor80(a score of 8 indicating that the parent
reads and sings to the child every day). Thirdweasure how frequently the child is taken
to visit the library and other places of interastlsas museums between the ages of 18 and
42 months. The score for each ranges from 0 toifdi6ating visits of at least once a week

at all three dates of measurement).

Physical home environmenthis group of variables contains a diverse rasigmeasures of
material hardship. They include whether the houiskisavithout the use of a car, or a garden
or yard; whether damp, condensation and mould, @senfrom inside or outside the
household are a serious problem; and a crowdingxior the household defined as number

of persons per room. For the indicator variables,define the problem as present if it was

poultry, potatoes, root vegetables, green vegetadnhel legumes. ‘Snack food’ relates in generabtu$
that require little cooking, such as puddings, sakdeese, bread and fruit. The purpose of thedargi
types is to provide a summary of the child’s eafiagterns in general: they are not designed to uneas
specific factors such as calorie or fat contergatly.

% We use this form of coding, rather than a measuef as average number of books, because of lack of
variation in the number of books owned. Only 6%lafdren own less than 10 books by age 3.

4 Lack of variation in the age 3 teaching items nseimat this method better distinguishes the expee
of children.
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recorded as so at any available date of 8 montbs32years after the birth, and similarly we

take the average of the crowding index across @vailtime points.

School composition and qualitfhe census structure of the ALSPAC cohort withisingle
geographical area allows us to explore the cortinhuwf schools. We use school dummies
as explanatory variables, which capture the ef@ectscores of attendance at a particular
school, relative to the reference school. The usechbool fixed effects hence captures the
contribution of all factors common to a given sdhancluding peer group composition,

school resources and the quality of teacfing

4.5. Sample selection

Since our research question concerns income gtadianchild outcomes, our primary
selection criterion is that observations have nassing data on family income. The linking
of ALSPAC to the National Pupil Database meanstiatognitive scores from Key Stage 1
records are available for all children who maketlp eligible birth cohort, regardless of
whether they were recruited to the study or whethey dropped out before mid-childhood.
Sample sizes for the other outcomes measures arefahe markedly smaller than for the
Key Stage 1 outcomes, since they require partiopan the study from pregnancy to age 7,
8 or 9. Detailed analyses of the composition ohesample (available on request) reveal that
although our working samples tend to have sligintigre favourable outcomes with less
dispersion than the full samples, these differemresmall. The composition of our samples
is highly similar across outcomes, at least in teahobservable demographic characteristics.
Descriptive statistics for all variables are pr@ddn Table A7. Figures in this table relate to

the sample with non-missing income data and at te@s child outconté.

4.6 Theincome gradients

Figure 2 shows the raw income gradients in eacbuof6 child outcomes, estimated as the

A

0, from equation (1). We find that children raisedpoverty are falling behind their better-

off counterparts by mid-childhood in terms of thél Epectrum of developmental outcomes

%5 School dummies are defined only for cases in wlitHeast 5 non-missing values of the outcome
measure are observed within the same school. @hildir schools with less than 5 valid observatiors a
grouped together in a single category, and childvease school IDs are missing are similarly grouipeal
separate single category. Over 70 percent of thepkachildren are in schools with at least 20 valid
observations, and 40 to 50 percent are in schoititsatvleast 50 valid observations.

% For descriptive information on school-level fastowe use the mean within-school outcome scores for
each child (defined only for children in schoolsttwat least 5 valid observations), but use schoeldf
effects in the analyses.
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examined here (all gradients are significant at 1P level). The gradient is largest for
cognitive outcomes, where a unit change in theoloimcome is associated with an increase
in 1Q of nearly 0.6 of a standard deviation, andyoa marginally smaller increase in
academic achievement scores (Key Stage 1). Theegtadn socio-emotional outcomes are
around a third to a half as large as those in ¢ivgnoutcomes, with the steepest gradient in
locus of control and the shallowest in self esteand with behavioural problems falling
somewhere between the two. The gradient in fat nsagse smallest of all six outcomes, at
around 0.13 of a standard deviation. The findirag this cognitive development that is most
strongly associated with early family income idiive with findings from previous research
discussed in Section 2.3. However, Figure 2 alsmwshthat poor children are not only
disadvantaged in terms of intellectual developmeéent, also in terms of other aspects of

personal development that matter for adult healthsocial and economic success.

Table A2 shows the unconditional correlation ofrepooximal variable with income and
the six child outcomes. Higher outcomes scoresatdimore favourable outcomes on all
measures. Virtually all the proximals are signifittg correlated with family income in
the expected direction at the 1% |eVelTable A2 also shows that, with a very few
exceptions, all proximal variables are significanttorrelated with at least one
developmental outcome, and in most cases with pleloutcomes. The table also shows
the association of family characteristics with inconiieis clear that low income parents
differ in distal characteristics from richer pafit. In summary, the environments

experienced by low income children differ in numesaespects to those of more affluent

" Low income mothers exhibit greater anxiety andrdsgion, experience more frequent and severe shocks
and financial pressure, have less affectionate emonflicting marital relationships, smack theiildfen
more frequently, have fewer social networks andaaemexternal outlook on life. They are much more
likely to smoke, feed their children junk food dieind less likely to breastfeed. Low income chiidnave
fewer cognitively stimulating materials in the gathome environment and receive less cognitive
stimulation from both parents. They are less likedyexperience all forms of non-maternal childcare,
particularly care of long hours. They are moreliike grow up in homes that are damp, noisy anavdesl

and to lack access to a car or garden and theydasiehools in which their peers have poorer cogmiti
socio-emotional and health outcomes.

%8 | ow income mothers are much more likely to be snghrents, to be younger at the time of the birth
and to have already had children. They are mordito remain out of the labour force during theiren
pre-school period than better-off mothers, mucks léely to work full-time and tend to be employed
lower-skilled occupations. Their partners are afswre likely to experience spells out of the labfarce
and similarly to be employed in low-skilled jobs.ow income parents have fewer educational
qualifications and tend to come from families whibkmselves had lower educational attainment. Kinal
they tend to live in more deprived areas and anetikely to live in public housing.
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children: our methodology is designed to disentanghich aspects particularly hamper

development of which aspects of human capital

5. Resaults

The decomposition model outlined in Section 3.2aksedown the overall income gradient
into the sum of a large number of different teriifse findings are presented in three sections.
Firstly, we focus on the total relationships betw@&gome, proximal mediating factors and
developmental outcomes. The findings show the ivelatnportance of different types of
mediator for the outcomes of poor children as aigr&econdly, we abstract from the role of
proximal factors and focus on which of the multigienensions of poverty matter most for
each outcome, so asking about the relative imph&dve income, relative to other family
characteristics. These results fit within the linesgression framework used in the literature
on the effects of child poverty on child outcomesg( Duncan and Brook-Gunn 1997).
Finally, we bring the two strands of the analysigether and explore how far each income
gradient reflects the adverse environments expeggbnby children in different socio-
economic groups. Here, the paths through whichnmecaffects children when other socio-
economic characteristics are controlled corresgonstructural equation estimates from the
developmental psychology literature (e.g. Guo aadi, 2000). Discussion of our results in

the light of existing literatures is in Section 6.

5.1. Income, proximal mediatorsand child outcomes

Table 1 presents the estimates of equation (6)sandxplores the overall importance of
different types of proximal factor in explainingetlobserved deficits of poor children. For

each broad grouping of factors the sub-total ofdbefficients on the individual measures is
shown in bold, with a detailed decomposition of theerall grouping underneath. The

coefficient (as a percentage of the overall incgreient for that outcome) is in brackets
beneath each estimate. These results abstract Wwbether differences in the home

environment are driven by income or by other obseércharacteristics of low-income

families. However, the association of the home remvnent with each child outcome is

estimated holding income and other socio-econoimécacteristics constant, and so is purged
of the correlation with other family characteristithat have an independent influence on

children’s outcomes.
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The first panel of Table 1 shows that the proxifeaitors - the environmental variables -
differ in the extent to which they can explain ttedicits of poor children. Differences in the
observed environments of low and high income caildpredict an income gradient in
cognitive outcomes that accounts for about onettbirthe raw gradient. This figure rises to
about one-half for the non-cognitive gradients aralind three-fifths for the (smaller) mental

and physical health gradients.

The second panel of Table 1 shows that the poarhplogical functioning of low income
mothers plays a substantial role in explainingrtbkildren’s deficits across the full spectrum
of developmental outcomes but most notably withavedural problems where it alone
accounts for a full 60 percent of the overall ineogradient. The decomposition results
presented below the first line of this panel showattthe strong association between low
income mothers’ psychological functioning and chdevelopment reflects the cumulative
influence of a number of different types of stres3ie greater external locus of control of
low income mothers has a significant independergo@ation with five out of six
developmental outcomes. The greater anxiety andedsion, and the harsher discipline, of
low income mothers are associated with poorerestfem and greater behavioural problems
in children. It is also associated (with smallefleefs) with cognitive development. Lack of
social support, limited social networks and theatge frequency of shocks experienced by
low income mothers have quantitatively importanplications for children’s mental and
physical health, though cognitive and non-cognitivgécomes appear less sensitive to these
factors. Self-reported financial pressure is asdedi with children’s fat mass and locus of
control but less supportive, more conflicting, paat relationships do not appear to be

important factors underpinning the deficits of lomeome children.

The third panel of Table 1 shows the early childcaxperiences of poor children are
associated with a more external locus of contrdl lsigher fat mass later in childhddd But

for later pre-school childcare, we find an offsajtiprocess: the childcare choices of higher
income parents are associated with greater behaviptoblems in children. Examination of
the coefficients (available from the authors) résethat children who are cared for by
nannies or nurseries for at least 15 hours a weeki@ 3 and 4 (but not those cared for by

childminders) have more teacher-reported behavmoblems at age 7. As low income

29 Examination of the underlying path coefficientsg#able from authors) reveals that in the cas®aiis
of control, this is driven by the fact that low @me children are less likely to be exposed to astld5
hours a week of care by nannies, childminders eosaries in this period, while higher income childre
appear to benefit from these types of care.
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children are substantially less likely to expererbese types of care, pre-school childcare
experiences serve to reduce inequalities in ctalthlsiour by around 15 percent. Interestingly,
the childcare experiences of higher income chilgiay relatively little role in raising their

school attainment or cognitive functioning at age 8.

The health behaviours of low income parents acctamthe income gradient across the full
spectrum of outcomes. The higher parental smokowger breastfeeding and different diets
provided to children at age 3 by low income motlgelict over half of the overall observed
gradient in fat mass. The strong association cfehariables with physical health in children
IS unsurprising. However, breastfeeding and childreliet also have important implications
for children’s behaviour and, to a lesser extemt,cbgnitive and non-cognitive outcomes as

well.

Looking at the relative importance of different lleaelated aspects of lifestyle, we find no
evidence that poorer health at birth, as measuwdarth weight and gestation, is a factor that
disadvantages poor children later in life. Thigg#dy reflects the fact that income is not
strongly correlated with birth weight in our sanifleChildren of parents who smoke exhibit
significantly poorer mental and physical health dimel concentration of smoking in poorer
families is a factor that accounts for around dafte-bf the overall gradients in behavioural
problems and fat mass. In contrast, parental srgokimes not appear to have negative
implications for either the cognitive or non-cogwvet development of poor children.
Breastfeeding is independently positively assodiatéh four out of the six child outcomes,
so the higher probability that low income motheosribt breastfeed, or breastfeed for only
short durations, helps to account for a modest amoiupoor children’s deficits. But it is not
the case that children who receive less breastfgduave either poorer self esteem or more
behavioural problems. Low income children diffeorfr higher income children in terms of
their eating patterns at age 3. Greater consumutidmnighly processed ‘junk’ food that is
high in fats and sugars and lower consumption esHr healthy, nutritious food at this age
can explain around a fifth of the overall incomadjent in fat mass at age 9. Early diet has
some association with cognitive outcomes as wkhpagh again little predictive power for

non-cognitive and behavioural outcomes.

%0 Correlation of income and low birth weight = 0.0%e lack of gradient in birth weight is attribulgalo
free public care for all.
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The fourth panel shows the poorer cognitive stimmaprovided in the home environments
of low income children, in terms of both materialad parental activities, contributes
significantly to their cognitive and non-cognitigeficits. However, the relative importance
of these types of measure is no greater than tlporiamce of maternal psychological
functioning and health-related behaviours. The iguaf the home learning environment is
negatively associated with fat mass. This ‘offditling is intriguing, and is paralleled by a
similar finding on the relationship between phykit@me environment and fat mass.
Together, these findings suggest that the homeramnwients provided by higher-income
families may foster cognitive and non-cognitive elepment at the expense of fat mass. The
magnitude of these effects is non-trivial. They lynfhat without the protective effects of
environments that appear to encourage physicalityctihe deficit of low income children in

fat mass would be half as large again.

Of the different aspects of the home learning emritent shown in the fourth panel of Table
1, the detailed decompositions show it is the laickooks and toys in poor children’s early
environments that most strongly predict later defign cognitive and socio-emotional
outcomes. However, each of the component assatsatisakes some contribution to the
overall deficits, suggesting it is a ‘package’ drgntal behaviours that characterises the
cognitively stimulating early home environmentshagher income families, rather than one
particular activity. It is this same package of ééburs, however, that appears to increase the
risk of childhood obesity amongst higher incomddrken.

With the exception of the offsetting effect on faass, we find no association between poor
physical home environment and children’s developalesutcomes. The offset for fat mass
is associated with car ownership, which may be@atsd with lower routine activities such
as walking to school and shops. The results sugpestif the income differential in car
ownership was eliminated, the income gradienttmfass would rise by over 20 percent. Our
finding on the importance of car ownership for drein’s risk of obesity highlights an
advantage of our decomposition technique over nasthibat utilise the concept of latent
variables. If our measures of physical environmeate combined into a single index, as is
common, the importance of car ownership would lsgulsed as a more moderate impact of
physical environment in general. We also find ansicant link between the poor physical
conditions of low income children’s homes and aucsdl risk of obesity. This suggests that

low income children burn more calories becausehefdolder temperature of their homes,
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again helping to offset other aspects of their mmments that encourage excess calorie

consumption.

Perhaps surprisingly, there is no association whth composition and quality of schools
attended by poor children at ages 7 to 8. Thisestgghat the early schooling experiences of
low income children do little to either overcomeexacerbate the detrimental nature of their

home environments.

5.2. Income, the other distal factorsand child outcomes

Table 2 presents estimates of equation (7), soaabistg from proximal processes. It explores
the question of how the distal factors - the loagrt parental characteristics - compared to
income per se are associated with the poorer owsaooh low income children. The first
finding is that when we allow for the independanrftuence of the different socio-economic
characteristics on child outcomes, the role of imeas relatively small. The income gradient
in fat mass is eliminated completely, while thedieats in cognitive outcomes and locus of
control are reduced by around four-fifths. The di®gomewhat smaller for the gradients in
self esteem and behavioural problems at 45 ande8fept respectively. Put another way,
financial resources are only one of a number oés$ypf capital that low income parents are

lacking and that impact on their children’s devehemnt.

Table 2 also shows that there is no one type @iddisntage that drives the deficits of poorer
children. The children of low income parents fahind whether family poverty arises from
marital and fertility decisions, economic inactyitor low-skilled employment, low
educational attainment or a deprived local envirenmHowever, it is also clear that certain
types of disadvantage have implications for sonpedyof development but not others. The
marital, fertility and employment characteristidslaw income families are associated with
environments that fail somewhat to foster cogniskédl and a sense of personal control in
children. But parents in households that are disathged along these dimensions appear as
successful as their more advantaged counterparssipporting the development of other

aspects of human capital, like self esteem andahant physical health.
The second panel of the table shows that the paagnitive outcomes and more external

locus of control of children with disadvantaged fignstructures do not reflect differences

between single and two-parent families. Lone p&@rd per se has no substantive effect on
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any child outcome. Larger family size is associatsith reduced cognitive functioning and
self-esteem but is somewhat protective of behavigounger mothers when the child was

born are associated with lower locus of control.

The third panel shows the role of parental laboark®t characteristics. This plays no role in
health or self esteem differences, and a small fmleognitive and self esteem outcomes.
The detailed decomposition in this panel shows leroexample of an ‘offsetting’ effect,
whereby the characteristics of higher-income familaire associated with poorer rather than
better outcomes in children. In this case, the tgreprevalence of full-time employment
amongst higher-income mothers in the pre-schoabgas modestly associated with poorer
outcomes across all aspects of child developthefihe long work hours of higher income
mothers hence serve to reduce inequalities (ath@it marginally) in the development of
poor and better off children. We also find that ¢hddren of parents employed in low skilled
occupations perform more poorly on cognitive testd locus of control, but find no evidence
that paternal unemployment exerts an independdattedn children’s development when

income and other family characteristics are colgdolor.

The fourth panel shows that it is the lower educstl attainment of low income parents,
more than any other characteristic, that is aststiaith the poorer development of their
children. Three-quarters of the observed incomeigra in fat mass is explained by the fact
that low income parents have less education andti@ren of less educated parents tend to
be less healthy, regardless of family income. Etlocas also important for both cognitive
and non-cognitive outcomes, accounting for half edheerved gradients in 1Q and locus of
control, and around a third of the gradients indacaic performance and self esteem. The
association of education with child behavioural jpeens is weaker than with the other
outcomes, accounting for only a quarter of the aegradient. It is notable that the lower
education of poor parents is associated with aiddfi child 1Q that is more than one-tenth of
a standard deviation larger than the equivalentigagademic performance. This may reflect

the influence of genetic factors in ability is gexathan for educational attainment.

The detailed decomposition in the fourth panel esgs the relative importance of maternal,

paternal and maternal grandparents’ educationalifigagions in explaining the income

%1 We also distinguish between mothers who worked-frae or not at all in the pre-school period.
However, there is little difference in household¢ame levels, on average, between these two types of
household and hence differences in child outcornetsden the two groups cannot contribute to theallver
income gradient.
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gradients. In general we find roughly equal rotasmhaternal and paternal education. We also
find some evidence that grandparents’ educatioransindependent predictor of child
outcomes, even when parental education and otlaeacteristics are controlled. The children
of less educated grandparents have lower 1Q an@ mxternal locus of control than other
children, although these differences are modedtei@nces in fat mass by grandparents’
education, however, can account for a proportiothefincome gradient that is comparable
with that generated by parental education. On ttherohand, we find no role for low
grandparents’ education in explaining the pooreadamic achievement, self esteem and
behaviour of low income children. The contrast esw IQ and Key Stage 1 in the
importance of grandparents’ education is again esitije that it is a marker for genetic

factors.

The last panel of Table 2 shows that the deprigedllenvironments of low income children
are independently associated with poorer cognitiggelopment, and with poorer mental
health and fat mass, but not on average with ngmitiee outcomes. Hence children from
deprived neighbourhoods do not have lower selfeester less of a sense of personal control
than children growing up in more affluent neightimods. The relative importance of local
environment for IQ and school performance is thposfie of that for parental education,
accounting for twice as much of the income gradiergchool achievement as in 1Q. This is
again suggestive that environmental factors hawgeater influence on achievement test

scores relative to genetic factors.

The detailed decomposition results show whethisr rieighbourhood deprivation in general,
or residence in public housing, that drives thdifig of the importance of local environment.
In general, both factors are associated with dsfici children’s development. We find a
particularly large adverse association betweenipuigdusing and school performance, one
that is nearly three times as large as betweenghbblsing and IQ. This suggests that the
environments of children in public housing exertegative influence on ability to do well in
school tests that is not primarily driven by loveagnitive ability. This finding points to the
importance of public housing for other factors thantribute to academic success, such as
school inputs, peer culture and social norms bu algso reflect the selection into public
housing of those who have severe housing crisis.a¥¥e find a very large association
between public housing and greater teacher-reptddvioural problems in children, even

when family background characteristics are cordbllDifferences in the behaviour of
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children between those in public and private haysian account for one-third of the overall

income gradient. This is more than is contributediifferences in parental education.

In summary, we find that the characteristics ofrgamilies explain a different proportion of
the observed income gradient for different outcanAdisof the (shallower) gradient in child
obesity is accounted for by these characteristibgle at the other extreme, only half of the
self esteem income gradient is accounted for. @f ¢haracteristics, parental education

accounts for the largest share in the income gnadte all outcomes.

5.3. Therole of the adverse proximal factors associated with particular types of socio-
economic disadvantage

Table 3 presents estimates of equation (8). Tis¢ pianel shows how the residual, within-
socio-economic-group association of income anddchilitcomes is transmitted through
observed and unobserved proximals. These estincatesspond in spirit to the results of
structural equation analyses of the causal inflaemicfamily income like Guo and Harris
(2000), in the sense that in both cases the effettether family characteristics are

conditioned out.

The first line presents the residual income gradjerpeated from Table 2) which shows the
lack of a significant net effect of income on loaicontrol, behaviour and fat mass, though,
except for fat mass, the residual income affestiilsa substantial fraction of the gross effects.
The rest of the top panel shows how the residdatebf income is transmitted through the
proximals. Holding constant other types of parewmtgbital, income is strongly associated
with the types of maternal psychological functignithat promote self esteem, positive
behaviour and better physical health in childrelneSe estimates are large in magnitude and
point to a potential mechanism through which finahesources may impact parents’ ability
to foster positive outcomes in children. Thereimited evidence that income itself is a
determinant of health behaviours and aspects diidhge learning environment that promote
cognitive and non-cognitive development. For fatssjafamily income is important in
predicting the learning-focused environments, canership and physical conditions that

increaseobesity risk amongst higher income children.
The final line of this panel shows the direct (@sidual) effect of income on each outcome, or

the part of the income gradient that cannot be wdea for by any of the variables in the

model. We are able to explain virtually all of thssociation between income and locus of
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control, behavioural problems and fat mass buteftevith unexplained income differences
in cognitive outcomes and self esteem that acctarnaround 15 percent of each gradient
operating via environmental processes that we tlologerve.

The rest of Table 3 explores how the other chariatites associated with low income operate
through the environmental factors. In comparisothwine direct impact of income, family
structure, labour market status and the local enuwrent play relatively little role in
explaining the income gradient childhood disadvgetdecomposing these, the second panel
shows lone parenthood, teen motherhood and laegeilyf size are jointly associated with
poorer home learning environments that affect dogniand non-cognitive outcomes. They
are also associated with childcare choices andtbahaviours that predict child fat mass,
although this is offset somewhat by the fact thatlhlome environments of children in these
types of families promote greater physical activithe third panel shows labour market
status of poor parents operate through a moresdifset of channels. The lower skilled
occupations and greater economic inactivity of inmome parents affect children’s cognitive
development and locus of control to some degreeudir their impact on maternal
psychological functioning, preschool childcare clesi and health-related behaviours. There
remains a significant unexplained association betwkbour market status and academic
performance, however, that is not paralleled bynalar association with 1Q. This suggests
that whatever the mechanisms are that drive theceg®on with Key Stage 1, they are
unlikely to be wholly genetic. Parental labour nerkisadvantage is associated with child
mental and physical health solely because of tterguchealth-related behaviours of parents

who are less successful in the labour market.

The fourth panel shows the importance of parendaication and the routes by which it
operates. The association of education with thegyooutcomes of poor children is larger
than the direct income effect. The decompositiaowshthat parental education is associated
to a modest degree with all the types of envirortalefiactors that we observe rather than
operating through one dominant pathway. The exoepis the association of parental
education with health behaviours that predict cbibeésity, where over a quarter of the total
observed income gradient in fat mass at 9 can pkieed by the poorer health behaviours of
less educated parents in the first years of thiel'sHife. But what is most noticeable about
the effects of parental education is that they oibsubstantially operate through the types of
environmental process measured here. The finaldinthis panel shows the unexplained

influence of education has a substantial role iy the income gradients in all six child
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outcome¥. This is in contrast with all other distal influes where the proximals do explain
a large proportion of the association between ireand distal factors for mental and
physical health outcomes.

Local deprivation impacts developmental outcomesubh different mechanisms for the
different outcomes. The importance of neighbourhdmd cognitive outcomes is largely
unexplained by the mediators in our model, withabtt no evidence of a role for effects of
school quality or composition. In contrast, the ©@ogsychological functioning and health-
related behaviours of mothers in low income neiginboods explain a large part of their
children’s deficits in mental and physical heallgain, we see evidence of an ‘offset effect”
families in higher income neighbourhoods, are mdely to own cars and have warmer
homes (conditional on individual family resources)d this has adverse consequences for

children’s physical activity levels.

6. Discussion and conclusions

This paper has shown that poor children are disgdgad across multiple socio-economic
outcomes but that the pathways through which lovemme operates differ across outcomes;
there are some pathways that seem to be impodaatrhost all outcomes; and that the distal
factors, particularly parental education, also axpla relatively large proportion of the

income gradierit.

In summary, there is a family income gradient fibrsex measures of child outcomes, these
are largest for cognitive outcomes and smallesblb@sity. Our proximal measures of parents
psychological functioning, pre-school care, parehialth behaviours, the home learning
environment and the physical home environment c@ownt for around one third of the

cognitive income gradients but 50 to 60% of thétdlamental and physical health outcome
gradients. Parental education is very strongly @ased with all six outcomes and explains a

sizeable fraction of the income gradient, howethas is not substantially transmitted by the

%2 There is again a contrast between 1Q and acadesniormance where the unobserved factors associated
with education predicts IQ more strongly than sd¢hest results.

% This final result also suggests that our measuofedistal factors are not simply acting as proxies
permanent income or some other single-dimensionabserved heterogeneity. For example, a possible
interpretation is that as income is volatile ankely to be measured with error, characteristice lik
education and social class may act as proxiesdamanent income. Our findings, however, point away
from this conclusion. If a measure such as pateyoalipational class were simply a proxy for permane
income, and permanent income were the real drighimi children’s skill formation, then we would exjp

the effects to be far more uniform across diffedracteristics and outcomes.
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proximal factors we observe. How parental educasfiacts children’s outcomes remains
unexplained.

The proximal drivers of the child outcomes diffémoagly by outcome, the largest observed
proximal influence for cognitive outcomes are psjogical functioning and the home
learning environment, with a significant role foealth behaviours (e.g. breastfeeding and
diet). For behavioural outcomes and beliefs, pshadical functioning is strongly dominant
with depression, mother’s locus of control, moraadtict lives and harsh discipline all playing
a role. For obesity, health behaviours are strodgiminant with offsets whereby the home
learning environment and car ownership among theeratiluent reduces the obesity income
gradient. That different family behaviours matter different outcomes suggests that there is

not a single unobserved factor driving these result

We now discuss the key findings in the light ofenreicresearch.

6.1. Therole of parental education and other characteristics of low income families
Differences in the outcomes of children of lessd amore-educated parents are the single
biggest driver of the observed deficits of poorldi@n in general. These differences are
estimated holding constant family income and a rsgt of other family background
characteristics so do not operate via the impacedidcational attainment on parents’

(observable) socio-economic success in adulthood.

The strength of the relationship between parerdatation and child outcomes is likely to
reflect three distinct processes. Firstly, genétats that affect an individual's ability to
acquire education, such as cognitive skill, will bansmitted to children biologically.
Secondly, innate traits that are associated withcaiibnal success may be positively
correlated with other innate skills, such as pangnability. In this case the acquisition of
qualifications by parents has no causal effect dmidieen, but the mechanism is
environmental rather than genetic, in that morecathd parents also provide better
developmental environments. Thirdly, there may bmaasal effect, whereby the process of
acquiring educational capital increases individutseowledge and ability as parents and

shapes their values and goals for their children.
Our data does not allow us to establish the redatiwportance of these three explanations.

Firstly, a rich body of work has attempted to idignthe degree of causality in the

intergenerational correlation of educational atrent and comes to the conclusion that the
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genetic transmission is substarflaBecondly, we find that the bulk of the parenthiaation
component in all six income gradients operatesutinomediating processes that we do not
observe in our data. So differences in observablatiours such as teaching and reading to
children and differences in psychological functianare a factor here, they only account for
a small proportion on the education gradient. Thexplained differences in child outcomes
associated with parent’s education alone can atdoutetween a quarter and two-fifths of
the deficits of low income children. Feinstein, Rworth and Sabates (2004) note that
parental education influences most of the factoas have been found to matter for children’s
attainments: many of these will be unobservablenamea rich data set such as ALSPAC.
Thirdly, we find small but significant differences several child outcomes by maternal
grandparents’ education, even when parental edurcadi held constant (see also Hill and
O’'Neill, 2004, and Feinstein, 2068)

Whilst low parental education is strongly assodatath poorer child outcomes across the
board, the other socio-demographic characteristaoy in their importance for different

outcomes. This suggests that the variables are smoply picking up unobserved

heterogeneity. Many of our findings echo othersthie literature. For example, single
parenthood in itself appears not to be a sourcitefincome gradient and in itself has no
negative consequences for any aspect of child dprent. Most studies find that children in
non-intact families perform worse across a rangeests than children in intact families but
these differences become small when the influerfcetler correlated characteristics of
single parent families are netted out (McLanah&®971 Cooksey, 1997; Amato, 2005;
Gennetian, 2005) and in some cases disappear thievd€larke-Stewart et al., 2000; Carlson
and Corcoran, 200%)

% For example, Sacerdote (2007) explores the reiship between adopted mother’s schooling and the
educational outcomes of a group of Korean adogtedise US and finds that just under three-quartérs
the observed association between maternal and etliidation can be attributed to genetic factorsnyMa
other studies have also found that the effect ofemal education is reduced substantially and even
disappears altogether when inherited or unobsefaetbrs are accounted for, although the effects of
father's education tends to remain positive andifigant (Behrman and Rosenzweig, 2002; Plug, 2004;
Black et al., 2005; Bjorklund et al., 2006, 200 he@alier et al., 2005).

% Examination of the detailed path coefficients (&lale on request) shows that the effects of
grandparents’ education almost entirely reflecfedénces by grandfather’s, rather than grandmather’
education, and that these effects are mostly uamgd by the mediating processes in our model. & hes
findings are certainly consistent with a genetteipretation.

% Of course, family breakdown may itself be an intaot cause of poverty, but our results suggest that
policy efforts aimed at reducing the prevalencefarhily breakdown will be no more successful at
alleviating the consequences of child poverty thalicies targeted directly at the economic resoumie
low income single mothers.
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Although it is the adverse family characteristi€poor children that underlie the majority of
the income gradients in child outcomes, we do fndignificant role for the wider local
environment beyond the family in predicting lowange children’s deficits in both cognitive
and health outcomes. While the correlation betwassighbourhood deprivation and poorer
outcomes is well established, less is known abbet mechanisms through which the
estimated effects operate. Leventhal and BrooksaG(2000) provide three potential
explanations. Firstly, they argue that the avdilgband quality of institutional resources
such as childcare facilities, schools and recraatidacilities may play a role. Our finding
that children in deprived neighbourhoods tend tdateer than other children is relevant to
recreational facilities broadly defin€dBut we find no evidence that the composition and
quality of schools in low income neighbourhoods igctor in explaining the deficits of poor
children in any aspect of child developni&nThe second is the poorer mental and physical
health and weaker social support networks of parneniow income neighbourhoods. We find
some support for this view in that differences syghological functioning associated with
deprived local environments contribute significard the deficits of low income children in
behavioural outcomes and fat mass, although thesgstrue for cognitive and non-cognitive
outcomes. We also find some support for Leventhdl Brooks-Gunn’s third mechanism of
norms or collective efficacy. They characterises timechanism as relating largely to
monitoring and rule enforcement by non-parentabllaesidents. We find, however, that
some 10 percent of the income gradients in bottawebral problems and fat mass can be
accounted for by the poorer health-related behasiotiparents in deprived neighbourhoods.
This suggests there may be a role for local soo@mms in shaping the smoking,
breastfeeding and eating habits of low income nrstfgee also Macintyre et al., 2002; Ellen

et al., 2001). Finally, selection may be a fourtemtial explanation.

6.2. Therole of specific proximal mediators

Our results on the roles of different environmemteddiators provide support for both the
‘investment’ perspective and the ‘family processigpective, a finding in common with both
Guo and Harris (2000) and Yeung et al. (2002),dauntfindings differ somewhat from those

studies. Our results are consistent with Yeund.&t fanding that psychological functioning

3" The burgeoning literature on childhood obesity #mel built environment (see Sallis and Glanz, 2006)
links the availability of safe, high-quality rectieenal facilities like parks and playgrounds to ldhén’s
physical activity levels and emphasises the potniitimn environment of deprived neighbourhoods.

%8 Since the effects of schools are estimated camgition measures of local deprivation, it is pdssibat
collinearity between school quality and local ackaracteristics leaves us unable to identify indepat
effects of schools within neighbourhoods. If pooh@ol environments were a primary mechanism linking
neighbourhood with child outcomes we would expetios| effects to dominate and leave only a residual
unexplained role for local environment.
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IS a more important mediator for socio-emotionanthifor cognitive outcomes. We find
poorer parental psychological functioning to be ey kmediating factor between family
income and the full spectrum of child outcomes &nd it to be particularly important for
behavioural problems. But in contrast to earliediings we find that it is mother’s locus of
control rather than depression which is the sitayigest influence. Also in contrast to Yeung
et al we do not find that the early home learningimnment is the primary driver behind
poor children’s cognitive deficits. The fraction tife income gradients in 1Q and school
performance accounted for by these variables &tively modest at around 10 percent, a
figure comparable with both the psychological fuming and health behaviours components.
Indeed, it is a key finding of this study that thealth-related behaviours of low income
parents are as important as parental psycholodicattioning and learning-related
behaviours for cognitive outcomes and are potdéyptmalich more important for child mental

and physical health.

A second broad conclusion that can be drawn fromresults is that it is the adverse
characteristics of low income childrenlsome environments that matter for successful
developmenif. Maternal smoking is strongly linked to both beibaval problems and risk of
obesity in children. Our results imply that if snmuk rates among low income mothers were
to fall to the rates of their higher income coupéets, the income gradients for fat mass and
child behaviour would fall by one fifth. The obsedvassociation may not be causal - mothers
who smoke may have unobserved attitudes and hdibeount rates that also affect parenting
behaviours. However, there is evidence that exgosumicotine impacts on hormones and
metabolic programming in a manner that increasesrigk of psychiatric problems (e.g.
Linnet et al., 2003; Ernst et al., 2001). The fhett we find no association of smoking with
either cognitive or non-cognitive outcomes is adsggestive that smoking is not simply a
marker for unobserved heterogeneity. Similar argusean be made regarding the strong
association of breastfeeding with fat mass lateinochildhood. Again a body of work has
highlighted the potential protective metabolic eféeof breastfeeding (Harder et al., 2005;
Arenz et al., 2004; Owen et al., 2005), and th& t#cassociation between breastfeeding and
socio-emotional outcomes like self esteem and bhebaypoints away from the hypothesis

that breastfeeding is simply a proxy for motheietbonding.

%9 We find only modest roles for childcare experien@nd none for school environments (conditional on
all other factors), in explaining why poorer chédrfall behind their better off counterparts.
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The importance of nutrition for children’s well bei has been the focus of much recent
government activity in the UK. Sorhaindo and Fe2its(2006) review the literature on the
impact of nutrition on children’s health and schiegloutcomes. One key conclusion of their
study is that much of the groundwork in cultivatiogpd preferences in children is laid early
in life, before the start of school. Our findinggport this view, in that consumption of junk,
healthy, snack and traditional foods at age 3 aedigtive of fat mass at age 9 and also of

cognitive outcomes at age 7/8, even when a hastrdbunding factors are controlled for.

6.3. Adver se consequences of higher-income lifestyles

Our results show that there are aspects of higluemie lifestyles that are associated with
relatively poorer developmental outcomes in childrd.ong hours of maternal
employment in the pre-school period, which are nmemon amongst higher income
mothers, are associated with slightly lower cogeitinon-cognitive and behavioural
outcomes in children. An extensive literature om éfffects of early maternal employment
(see Waldfogel, 2002, for a review) has arguedriaternal employment may disrupt the
formation of crucial mother-child attachments osule in greater maternal stress. It has
also been hypothesised that the care and superisavided by non-maternal carers is
inferior to that provided by the mother, for examplecause of reduced breastfeeding.
Examination of the detailed path coefficients (&tde on request) shows that, for
behavioural outcomes, the negative effects of mateemployment can be explained
entirely by the greater disruption experienced g thildren of working mothers (as
measured by the weighted life events score) anthéyadverse effects of long hours of
non-maternal childcare at age 3/4. The effectstbaramutcomes are largely unexplained,
however, and it is notable that we find no pathvedymaternal employment through
breastfeeding, maternal cognitive activities oriatyxand depression. This suggests that
maternal employment has an effect on the qualitpnother-child interactions that is not
measurable in terms of observable behaviours, perii@a an influence on bonding and

children’s feelings of security.

The finding that the childcare choices of higheroime parents are associated with greater
behavioural problems in children is one that hesnbreported by a number of other studies
(e.g. Belsky et al., 2007; Bates et al., 1994; \éinahd Corasaniti, 1990). The finding that
long hours of centre-based care in particular aso@ated with greater externalising

behavioural problems in school age children isicepgd exactly in our study.
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The most substantial way in which higher incomeslijles appear to impact adversely on
children is through home environments that raise itk of childhood obesity, which we

hypothesise are related to physical activity. Leag+focused activities and behaviours, car
ownership and the temperature of the home in teesphool period are all associated with
greater fat mass in children at age 9. Althouglk lat physical activity has received

considerable attention as a cause of rising obésisis, to date this has not been linked to
levels of parental affluence. This result showd tha adverse effects of other risk factors
faced by low income children are somewhat disguisethe protective effects of their home
environments on calorie expenditure. The magnitfdéis effect is non-trivial as it implies

that, without these offsetting mechanisms, thenmegradient in child fat mass would be half

as large again.

6.4 Therolefor income

Much attention has focused on the question of havchmhousehold income matters for
children’s development. Our results show that, degpe importance of parental education,
the income gradient remains when the independéattefof socio-economic characteristics

are netted out (with the exception of child obgsity

Clearly, caution is needed in interpreting thesmime gradients as causal as they will also
capture the effects of any unobserved family chargstics that drive both children’s
development and the family’'s income generating ciéypaHowever, noting that any
unobserved factors of this kind are, by definitiorthogonal to the many included regressors,
we can draw some tentative conclusions. Althougmes@5 percent of the raw income
gradients in the cognitive outcomes are elimindbgdthe inclusion of socio-economic
controls, a unit change in the log of income predec gap of over one-tenth of a standard
deviation in both IQ and Key Stage 1 scores. Thgmtade of this effect in accounting for
the overall cognitive deficits of poor childrennisuch larger than the contributions of both
their adverse family structures and poor pareiatadlir market outcomes, and is also double
the importance of deprived local neighbourhoodI@y although of comparable importance
to neighbourhood for school performance. Only laavemtal education is a more important
predictor of low income children’s cognitive defgi For the socio-emotional outcomes of
self esteem and behavioural problems, the incorfexteis proportionately larger than for
cognitive outcomes (although somewhat smaller sohlte terms) and, as a single factor, is

more important than any of the other socio-econarharacteristics.
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Hence, whilst our results clearly show that lack iméome is only one of a host of
disadvantages faced by low income children, it Wd¢ misleading to conclude that income
plays no role in parents’ ability to foster positidevelopmental outcomes. Indeed, if the
income gradient does reflect causality, then in garative terms low household income must
be considered one of the primary drivers behind défcits — broadly defined — of poor

children.

Our results also throw some light on the mechanimsugh which lack of household
income impacts on children. A key finding is thepiontance of parental psychological
functioning as a mediator by which low income isagsated with children’s socio-emotional
and health outcomes. This specific pathway alogewds for a quarter of the overall income
gradients in child self esteem and fat mass andlyne® percent of the gradient in
behavioural problems. Studies which focus on thetiomship between income and cognitive
development alone will hence understate the impodgaof having a low income parent on
children’s development. We also find some eviderfcemall to moderate effects of income
on the childcare, health and home learning enviemm that matter for child outcomes.
Finally, a large fraction of the residual incomeadjents in cognitive outcomes are

unexplained by the mediating processes in our data.

In conclusion, the decomposition approach impleeritere allows us to address the
question of what is associated with the gap in ldgveent on a range of outcomes between
poor and rich children. In general, we find thathbthe family characteristics and the
environments associated with parental poverty vaaykedly in their association with the
income gradient in different outcomes. We find tbagnitive outcomes have the strongest
relationship with family income and that a relalyvemall fraction of this relationship —
around a third — can be accounted for by observeximpal environmental factot$ But this

is in contrast with the finding that the observedisonmental processes explain almost all

the income gradients in socio-emotional and healtbomes.

Our unified approach also echoes previous rese@nath has documented the role of poorer

cognitive stimulation and poorer parental psychwalgfunctioning as mediators between

40 The cognitive deficits of low-income children arksaastrongly related to lack of parental education
which also proxies inherited ability
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income and child outcomes. Indeed, we find thatr@ogsychological functioning of

mothers is associated with the gap between richpaad children in all the outcomes we
examine here, including obesity. But we also firmbiphealth-related behaviours are key
drivers behind both the greater behavioural problamd the higher risk of obesity of low-

income children.

Our approach also indicates where behaviour mag haexpected associations with the low
income gradient. For example, we find that the podrealth-related behaviours of low
income parents (smoking, breastfeeding and chilglitian) are at least as important as
poorer cognitive stimulation and poorer parentgcpslogical health for cognitive outcomes
in explaining poor children’s deficits. We alscoshthat some of the environments of low
income children may be protective. The learningssd environments of children in more
affluent families, along with their greater car @sship, appear to increase the risk of
childhood obesity by discouraging physical activithe use of long hours of childcare at age

3 and 4 also appears to foster greater behaviptwhlems in the children of the better-off.

Finally, our results show that the relationshipwestn family income and child-wellbeing

operates through a number of different channeteryentions that are narrowly targeted on
one aspect of the home environment of the poor amdyy improve outcomes in one area of
development. But if adult social and economic sssaepends on a broad spectrum of skills
and abilities, then a more multi-faceted approacmeeded to reduce intergenerational

persistence.
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Figure 1: Path diagram
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Table 1: Income, proximal mediating factors aniidchutcomes

1Q KS1 Locus Self esteem Behaviour Fat mass
Total income gradient 5.85 *** 5.46 *** 3.30 *** 1.71%** 2.01 *** 1.34***
[100.0] [100.0] [100.0] [100.0] [100.0] [100.0]
Total explained by observed 1.87 1.86*** 1.78 *** 0.78** 1.27* 0.79 **
environmental mediators [31.9] [34.0] [53.9] I[Z19) [62.9] [58.8]
Total unexplained 3.99* 3.61%** 1.52 *** 0.93* 0.75 0.55
[68.1] [66.0] [46.1] [54.4] [37.1] [41.2]
Psychological functioning 0.66 *** 0.56 *** 0.48** 0.68 *** 1.23*** 0.50 ***
[11.2] [10.2] [14.6] [39.8] [60.9] [37.2]
CCEl 0.05 0.06* 0.12* 0.14** 0.12* -0.07
[0.9] [1.1] [3.7] [8.3] [5.9] [-5.1]
Weighted life events -0.06 -0.02 0.00 0.05 0.22%** 0.09*
[-1.0] [-0.4] [0.0] [3.2] [10.8] [6.4]
Financial difficulties 0.14 0.13 -0.05 0.18 0.02 0.13
[2.4] [2.4] [-1.5] [10.4] [0.9] [9.5]
Parental relationship -0.03 -0.14*** -0.09 -0.06 -0.09 0.01
[-0.5] [-2.5] [-2.8] [-3.5] [-4.6] [0.9]
Frequency of smacking 0.¥1* 0.05** 0.11 *** 0.18*** 0.13** -0.00
[1.9] [1.0] [3.3] [10.4] [6.4] [-0.3]
Social networks 0.08 0.07 0.06 0.08 0.40%** 0.15*
[1.4] [1.2] [1.7] [4.7] [20.1] [11.3]
Maternal locus of control 0.35* 0.40*** 0.34 *** 0.11 0.43*** 0.19*
[6.0] [7.4] [10.2] [6.2] [21.4] [14.4]
Pre-school childcare 0.16 0.07 0.44 *** -0.16 -0.28 0.20
[2.7] [1.3] [13.4] [-9.2] [-14.0] [14.8]
Birth to age 3 0.13 0.09 0.37* 0.01 0.04 0.27*
[2.2] [1.6] [11.3] [0.8] [1.8] [20.5]
Age 3 to school entry 0.03 -0.02 0.07 -0.17 -0.32** -0.08
[0.6] [-0.3] [2.1] [-10.1] [-15.9] [-5.7]
Health behaviours 0.38 *** 0.59 *** 0.43 *** 0.03 0.66 *** 0.72***
[6.4] [10.8] [13.0] [1.9] [32.8] [53.6]
Birth weight 0.04 0.04** 0.01 0.01 0.00 -0.03
[0.7] [0.7] [0.4] [0.6] [0.1] [-2.0]
Smoking -0.17* 0.01 0.07 0.01 0.39*** 0.29%**
[-3.0] [0.3] [2.3] [0.61] [19.5] [21.9]
Breastfeeding 0.2%* 0.14%** 0.17 ** -0.01 0.12 0.17%**
[3.5] [2.7] [5.1] [-0.3] [6.1] [12.8]
Eating patterns 0.36* 0.39*** 0.17 0.02 0.14 0.28**
[5.1] [7.2] [5.2] [1.0] [7.1] [20.8]
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Table 1: Income, proximal mediating factors anddchiutcomes (continued)

1Q KS1 Locus Self esteem Behaviour Fat mass
Home lear ning environment 0.54 *** 0.60 *** 0.33** 0.37 *** 0.21 -0.26 **
[9.3] [11.1] [10.1] [21.9] [10.4] [-19.8]
Books and toys 0.39* 0.29*** 0.16 * 0.20** 0.16 -0.12
[6.7] [5.4] [4.8] [11.6] [8.2] [-9.0]
Maternal teaching 0.1~ 0.10*** 0.02 0.07** 0.08* -0.03
[1.6] [1.9] [0.5] [4.1] [3.9] [-2.6]
Maternal reading/singing -0.06 0.00 0.02 -0.04 0.03 0.02
[-1.1] [-0.1] [0.6] [-2.3] [1.5] [1.5]
Paternal reading/singing 0.12 0.35 *** 0.12 0.06 0.01 -0.07
[2.0] [6.5] [3.5] [3.8] [0.4] [-5.1]
Trips to library, museums, etc 0.00 -0.14** 0.02 0.08 -0.07 -0.06
[-0.1] [-2.6] [0.7] [4.8] [-3.6] [-4.6]
Physical home environment 0.05 0.10 -0.01 -0.26 -0.31 -0.40 **
[0.8] [1.9] [-0.2] [-15.3] [-15.5] [-30.3]
Car ownership -0.08 0.06 -0.04 -0.11 0.09 -0.29***
[-1.3] [1.2] [-1.2] [-6.5] [4.5] [-21.8]
Has garden 0.02 -0.05 0.00 -0.07 -0.07 0.02
[0.4] [-1.0] [0.0] [-4.1] [-3.6] [1.4]
Noise 0.00 0.02 0.02 0.02 0.08 -0.02
[0.0] [0.5] [0.7] [0.9] [3.9] [-1.2]
Crowding 0.14 0.08 0.14 -0.05 -0.23 0.02
[2.4] [1.4] [4.1] [-2.9] [-11.2] [1.6]
Damp/condensation/mould -0.04 -0.01 -0.12* -0.05 -0.18* -0.14**
[-0.6] [-0.1] [-3.8] [-2.7] [-9.0] [-10.3]
School FE 0.08 -0.07 0.10 0.11 -0.23 0.05
[1.4] [-1.3] [3.0] [6.5] [-11.6] [3.4]
N 5708 8727 5390 5857 3294 6113

Notes
Results show Coefficient
[% total income gradient]
Results in bold are sub-totals over the individzagfficients that follow.
All outcomes standardised to mean 100, SD 10.
Higher scores indicate more favourable outcomealfoneasures. Negative estimates hence relate to a
pathway in which the relative characteristics gffar-income families have adverse consequences for
children’s development.
**x ** and * indicate significance at the 1, 5 arid% levels respectively.
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Table 2: Income, family characteristics and childlcomes

1Q KS1 Locus Self esteem Behaviour Fat mass
Total income gradient 5.85 *** 5.46 *** 3.30 *** 171 *** 2.01 *** 1.34 ***
[100.0] [100.0] [100.0] [100.0] [100.0] [100.0]
Total explained by socio-economic 449 4,23 *** 2.68 *** 0.77 ** 1.2] *** 1.36***
characteristics [76.7] [77.4] [81.3] [44.9] [60.2] [101.6]
Residual income effect 1.36* 1.23 *** 0.62 0.94* 0.80 -0.02
[23.3] [22.6] [18.7] [55.1] [39.8] [-1.6]
Family structure and lifecycle 0.48 *** 0.45 *** 0.46 *** 0.13 0.10 -0.13
[8.2] [8.2] [14.1] [7.3] [5.0] [-9.7]
Lone parenthood -0.22 0.03 0.08 0.02 0.22 -0.13
[-3.7] [0.6] [2.4] [1.4] [10.9] [-9.6]
Siblings 0.37** 0.34 *** 0.09 0.17* -0.18* -0.06
[6.4] [6.3] [2.7] [9.8] [-9.1] [-4.5]
Mother's age 0.32* 0.07 0.30%*** -0.07 0.07 0.06
[5.5] [1.4] [9.0] [-3.9] [3.3] [4.4]
Parental labour market status 0.39* 0.65 *** 0.52 ** -0.02 0.10 0.08
[6.6] [11.9] [15.9] [-1.0] [5.2] [5.9]
Mother's employment -0.14 -0.13 ** -0.16 * -0.16** -0.16* -0.10
[-2.5] [-2.4] [-4.7] [-9.2] [-8.0] [-7.4]
Father's employment -0.11 0.01 0.01 0.04 -0.03 0.13
[-1.9] [0.2] [0.4] [2.0] [-1.3] [10.1]
Mother's occupation 0.20 0.26*** 0.36 *** 0.10 0.05 0.12
[3.5] [4.7] [11.0] [5.6] [2.3] [9.3]
Father's occupation 0.4% 0.5 *** 0.30 ** 0.01 0.25 -0.08
[7.5] [9.4] [9.2] [0.5] [12.2] [-6.0]
Parental education 3.03 *** 1.93 *** 1.65*** 0.63 *** 0.52 ** 0.99 ***
[51.8] [35.2] [50.1] [36.9] [25.7] [74.0]
Mother's qualifications 1.48* 0.93 *** 0.84 *** 0.25 0.24 0.26*
[24.4] [17.0] [25.5] [14.9] [11.8] [19.5]
Father's qualifications 1.28* 0.91 *** 0.62 *** 0.38 ** 0.20 0.44%*
[21.5] [16.7] [18.7] [22.2] [10.2] [32.9]
Grandparents' qualifications 0.35 0.08 0.19** 0.00 0.07 0.29%**
[5.9] [1.5] [5.8] [-0.3] [3.7] [21.6]
L ocal environment 0.59 *** 1.20*** 0.04 0.03 0.49 ** 0.42 ***
[10.1] [22.0] [1.3] [1.7] [24.3] [31.4]
Local deprivation 0.22* 0.26 *** 0.04 -0.18* -0.15 0.22**
[3.7] [4.7] [1.1] [-10.5] [-7.3] [16.4]
Housing tenure 0.38* 0.97 *** 0.07 0.26* 0.65*** 0.21
[6.6] [17.8] [2.0] [15.1] [32.0] [15.5]
Ethnicity -0.01 -0.03** -0.06 ** -0.05 ** -0.01 -0.01
[-0.1] [-0.5] [-1.9] [-2.8] [-0.5] [-0.5]
N 5708 8727 5390 5857 3294 6113

See notes to Table 1
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Table 3: The role of adverse environmental fachksisociated with particular types of

socio-economic disadvantage

1Q KS1 Locus Self esteem Behaviour Fat mass
Residual income gradient 1.36*** 1.23 *** 0.62 0.94 ** 0.80 -0.02
[23.3] [22.6] [18.7] [55.1] [39.8] [-1.6]
Psychological functioning 0.24 0.14 0.15 0.41*** 0.77 *** 0.35*
[4.1] [2.5] [4.7] [24.2] [38.3] [26.0]
Pre-school childcare 0.08 -0.02 0.21** -0.05 -0.22 0.07
[1.3] [-0.3] [6.5] [-3.2] [-10.8] [5.3]
Health behaviours 0.00 0.14%** 0.08 0.10** 0.13 0.00
[-0.1] [2.5] [2.5] [6.0] [6.6] [0.0]
Home learning environment 0.13 0.13* 0.08 0.13* 0.11 -0.14**
[2.2] [2.3] [2.5] [7.7] [5.5] [-10.7]
Physical home environment 0.02 0.06 -0.01 -0.10 -0.11 -0.17**
[0.4] [1.2] [-0.3] [-6.0] [-5.6] [-12.9]
School FE 0.01 0.03 0.00 0.14 0.05 -0.01
[0.1] [0.5] [0.1] [8.5] [2.4] [-0.7]
Unobserved processes 090 0.76 *** 0.09 0.31 0.07 -0.11
[15.3] [13.9] [2.8] [17.9] [3.4] [-8.6]
Family structure and lifecycle 0.48 *** 0.45 *** 0.46 *** 0.13 0.10 -0.13
[8.2] [8.2] [14.1] [7.3] [5.0] [-9.7]
Psychological functioning 0.04 0.04* 0.03 0.02 0.12** 0.02
[0.6] [0.7] [0.8] [1.4] [6.0] [1.7]
Pre-school childcare 0.03 0.03 0.04 0.02 0.01 0.06**
[0.4] [0.5] [1.1] [1.2] [0.6] [4.4]
Health behaviours 0.03 0.03 0.03 -0.03 0.03 0.171%**
[0.4] [0.6] [0.8] [-1.6] [1.6] [8.5]
Home learning environment 0.7 0.20 *** 0.12%** 0.09 ** 0.05 -0.05
[2.0] [3.7] [3.5] [5.5] [2.5] [-4.0]
Physical home environment 0.00 0.02 0.00 -0.04 -0.04 -0.07**
[0.1] [0.3] [0.1] [-2.2] [-2.1] [-5.1]
School FE -0.01 0.02 0.00 -0.01 0.02 -0.04
[-0.2] [0.3] [0.1] [-0.8] [1.1] [-2.6]
Unobserved processes 029 0.12 0.25 0.06 -0.09 -0.17
[4.9] [2.1] [7.6] [3.8] [-4.7] [-12.6]
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Table 3: The role of adverse environmental fachksisociated with particular types of

socio-economic disadvantage (continued)

1Q KS1 Locus Self esteem Behaviour Fat mass
Parental labour market status 0.39* 0.65 *** 0.52** -1.04 0.10 0.08
[6.6] [11.9] [15.9] [2.1] [5.2] [5.9]
Psychological functioning 0.07 0.08 *** 0.05 0.04 0.04 0.03
[1.2] [1.5] [1.6] [-0.0] [1.9] [2.5]
Pre-school childcare 0.02 0.01 0.14** -0.07 -0.04 0.04
[0.4] [0.1] [4.4] [-4.1] [-2.0] [2.9]
Health behaviours 0.02 0.07*** 0.07** 0.00 0.13* 0.08 **
[0.3] [1.3] [2.2] [0.2] [6.4] [6.3]
Home learning environment 0.03 0.01 0.01 0.03 -0.02 -0.02
[0.5] [0.1] [0.3] [1.8] [-1.2] [-1.5]
Physical home environment 0.00 0.01 0.01 -0.01 -0.03 -0.02
[0.0] [0.1] [0.3] [-0.6] [-1.2] [-1.2]
School FE 0.08 -0.03 0.06 0.00 -0.04 -0.01
[1.4] [-0.6] [1.8] [0.0] [-1.8] [-0.6]
Unobserved processes 0.17 0.51*** 0.17 -0.01 0.06 -0.03
[2.9] [9.2] [5.3] [-0.5] [3.1] [-2.5]
Parental education 3.03 *** 1.93 *** 1.65*** 0.63 *** 0.52 ** 0.99 ***
[51.8] [35.2] [50.1] [36.9] [25.7] [74.0]
Psychological functioning 0.27* 0.23 *** 0.19*** 0.14 ** 0.12 -0.01
[4.7] [4.2] [5.9] [8.5] [6.0] [-0.4]
Pre-school childcare 0.03 -0.01 0.12** -0.09 * -0.12* 0.05
[0.6] [-0.1] [3.8] [-5.3] [-5.8] [3.4]
Health behaviours 0.3t 0.20 *** 0.15** -0.08 0.15 0.38***
[5.2] [3.7] [4.7] [-4.7] [7.6] [28.2]
Home learning environment 0.2% 0.17 **=* 0.11* 0.10* 0.01 -0.03
[3.7] [3.1] [3.4] [5.7] [0.3] [-2.2]
Physical home environment 0.02 0.01 0.03* 0.01 -0.02 0.03*
[0.3] [0.1] [0.8] [0.7] [-1.0] [2.4]
School FE 0.08 -0.11* 0.10 -0.01 -0.10 0.03
[1.4] [-2.0] [3.1] [-0.9] [-5.1] [2.1]
Unobserved processes 210 1.44 *** 0.94*** 0.56 *** 0.48 * 0.54 ***
[35.9] [26.3] [28.4] [32.9] [23.7] [40.6]
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Table 3: The role of adverse environmental fachksisociated with particular types of

socio-economic disadvantage (continued)

1Q KS1 Locus Self esteem Behaviour Fat mass
L ocal environment 0.59 *** 1.20 *** 0.04 0.03 0.49 ** 0.42 ***
[10.1] [22.0] [1.3] [1.7] [24.3] [31.4]
Psychological functioning 0.04 0.07*** 0.05* 0.06 ** 0.17 *** 0.10***
[0.7] [1.2] [1.7] [3.6] [8.6] [7.4]
Pre-school childcare 0.00 0.06** -0.08 ** 0.04 0.08 -0.02
[0.0] [1.1] [-2.4] [2.1] [3.9] [-1.2]
Health behaviours 0.03 0.15%** 0.09* 0.03 0.21%* 0.14%**
[0.5] [2.7] [2.7] [2.0] [10.6] [10.6]
Home learning environment 0.66 0.10*** 0.01 0.02 0.07* -0.02
[1.0] [1.8] [0.4] [1.3] [3.3] [-1.5]
Physical home environment 0.00 0.01 -0.03 -0.12 -0.11 -0.18**
[0.1] [0.2] [-1.0] [-7.1] [-5.5] [-13.5]
School FE -0.07 0.03 -0.07 -0.01 -0.17 0.07
[-1.2] [0.5] [-2.1] [-0.4] [-8.3] [5.3]
Unobserved processes 054 0.79 *** 0.07 0.00 0.23 0.32*
[9.1] [14.5] [2.1] [0.3] [11.6] [24.3]

See Notes to Table 1
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Table Al: Descriptive statistics for all variables

% Non-
Variable Mean Std. Dev. Min Max  missing®
Child outcome measures 2
IQat8 100.18 9.92 66.02 129.00 0.60
Key Stage 1 at 7 100.82 9.27 60.86 124.37 0.92
Locus of control at 8 99.89 9.98 70.36 125.25 0.57
Self esteem at 8 100.03 9.98 59.37 119.79 0.62
Behaviour at 7 99.90 9.93 85.27 152.10 0.35
Fat mass at 9 99.91 9.83 74.83 158.35 0.65
Average weekly disposable income?® 222.54 100.32 34.99 625.57 1.00
Proximal mediating factors:
Psychological functioning
Average maternal depression/anxiety score 11.51 662 0 41.50 1.00
Average maternal weighted life events 2.87 1.91 0 8.92 1.00
Average financial difficulties score 3.12 3.20 0 15 0.99
Parental relationship: affection 14.99 2.88 0 18 960.
Parental relationship: aggression 3.92 2.82 0 14 930
Parental relationship: shared activities 5.98 254 0 15 0.93
Frequency of smacking at age 3 2.29 0.72 1 4 0.87
Maternal social networks score 23.39 3.64 3 29 0.98
Maternal social support score 20.28 4.62 15 30 60.9
Maternal locus of control score 4.20 2.13 0 12 0.83
Pre-school childcare
Non-maternal childcare age 0-2:
% Partner 1-15 hrs pwk 0.49 0.50 0 1 0.99
% Partner > 15 hrs pwk 0.42 0.49 0 1 0.99
% Friend/relative 1-15 hrs pwk 0.33 0.47 0 1 1.00
% Friend/relative > 15 hrs pwk 0.08 0.27 0 1 1.00
% Childminder 1-15 hrs pwk 0.06 0.24 0 1 1.00
% Childminder > 15 hrs pwk 0.11 0.31 0 1 1.00
% Nanny 1-15 hrs pwk 0.06 0.23 0 1 1.00
% Nanny > 15 hrs pwk 0.05 0.21 0 1 1.00
% Nursery 1-15 hrs pwk 0.08 0.28 0 1 1.00
% Nursery > 15 hrs pwk 0.04 0.19 0 1 1.00
% Other 1-15 hrs pwk 0.02 0.15 0 1 1.00
% Other > 15 hrs pwk 0.01 0.09 0 1 1.00
Non-maternal childcare age 3-school entry:
% Partner/friend/relative 1-15 hrs pwk 0.15 0.35 0o 1 0.89
% Partner/friend/relative > 15 hrs pwk 0.06 0.23 0 1 0.89
% Childminder 1-15 hrs pwk 0.06 0.23 0 1 0.89
% Childminder > 15 hrs pwk 0.05 0.22 0 1 0.89
% Nanny 1-15 hrs pwk 0.02 0.13 0 1 0.89
% Nanny > 15 hrs pwk 0.02 0.15 0 1 0.89
% Playgroup 1-15 hrs pwk 0.35 0.48 0 1 0.89
% Playgroup > 15 hrs pwk 0.01 0.12 0 1 0.89
% Nursery 1-15 hrs pwk 0.32 0.47 0 1 0.89
% Nursery > 15 hrs pwk 0.13 0.34 0 1 0.89
% Other 1-15 hrs pwk 0.05 0.22 0 1 0.89
% Other > 15 hrs pwk 0.19 0.39 0 1 0.89
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Table A7: Descriptive statistics for all variablesntinued)

% Non-

Variable Mean Std. Dev. Min Max  missing®
Health behaviours and health at birth
Birth weight (kg) 3.42 0.55 0.65 5.64 0.99
% Gestation < 37 weeks 0.05 0.22 0 1 1.00
% Low birth weight (<2.5kg) and not pre-term 0.02 A0 0 1 0.99
% Mother smoked in pregnancy 0.25 0.43 0 1 0.95
% Smoker in household age 4 0.38 0.49 0 1 0.89
% Never initiated breadtfeeding 0.25 0.43 0 1 0.98
% Breastfed < 3 months 0.24 0.43 0 1 0.98
% Breastfed 3-6 months 0.17 0.37 0 1 0.98
% Breastfed 6-12 months 0.24 0.43 0 1 0.98
% Breastfed > 12 months 0.10 0.30 0 1 0.98
Junk food score at age 3 -0.09 2.95 -7.43 29.96 6 0.7
Healthy food score at age 3 -0.05 2.72 -6.46 22.80 0.76
Traditional food score at age 3 0.01 2.51 -7.93 017. 0.76
Snack food score at age3 0.07 1.95 -9.31 12.16 0.76
Home learning environment
% Child first owned 10+ books at 6 months 0.19 039 O 1 1.00
% Child first owned 10+ books at 18 months 0.47 00.5 0 1 1.00
% Child first owned 10+ books at 30months 0.20 040 O 1 1.00
% Child first owned 10+ books at 42 months 0.07 60.2 0 1 1.00
% Child never owned 10+ books by 42 months 0.06 40.2 0 1 1.00
Toy score at age 2 15.21 2.22 1 20 0.90
Maternal teaching score 27.32 2.47 11 30 0.92
Maternal reading and singing score at 18 mths 7.02 1.42 0 8 0.94
Maternal reading and singing score at 42 mths 6.28 1.89 0 8 0.92
Partner’s reading and singing score at 18 mths 455 2.28 0 8 0.90
Partner’s reading and singing score at 42 mths 4.35 2.05 0 8 0.86
Outings to library score 1.42 1.60 0 6 0.83
Outings to museums/places of interest score 201 86 1. 0 6 0.84
Physical home environment
% Ever without access to car 0.11 0.32 0 1 0.99
% Ever without garden 0.07 0.26 0 1 0.99
% Noise ever serious problem 0.08 0.26 0 1 0.98
Average crowding index (persons per room) 0.79 0.31 0.19 9.0 0.98
% Damp/mould/condensation ever serious problem 0.13 0.33 0 1 0.99
Average within-school scores *
Average 1Q in school 99.42 2.61 88.55 107.62 0.48
Average Key Stage 1 score in school 100.48 257 235.108.35 0.79
Average locus of control score in school 100.36 62.1 89.57 108.17 0.46
Average self esteem score in school 99.97 1.73 992.1106.57 0.50
Average behaviour score in school 99.86 2.38 90.6510.79 0.26
Average fat mass score in school 100.10 1.62 94.21)8.11 0.52

Continued overleaf
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Table A7: Descriptive statistics for all variablesntinued)

% Non-
Variable Mean Std. Dev. Min Max  missing®
Family characteristics:
Family structure and life cycle
% Non-resident partner by age 4 0.14 0.35 0 1 1.00
% Younger sibling by age 4 0.41 0.49 0 1 0.92
Number of older siblings at age 4 0.95 1.11 0 3 209
Mother’s age at birth 28.57 4.70 15 44 1.00
Parental labour market status
% Mother not employed preschool 0.25 0.43 0 1 0.87
% Mother employed part-time only 0.55 0.50 0 1 0.87
% Mother ever employed full time 0.20 0.40 0 1 0.87
% Partner continuously employed 0.81 0.39 0 1 0.66
% Partner out of work at 1 date 0.10 0.30 0 1 0.66
% Partner out of work > 1 date 0.09 0.29 0 1 0.66
Mother’s occupational class 2.85 1.07 1 6 0.81
Partner’s occupational class 3.00 1.31 1 6 0.88
Family educational attainment
Mother’s highest qualification 2.37 0.92 1 4 0.97
Partner’s highest qualification 2.44 1.04 1 4 0.94
Grandmother’s highest qualification 1.76 0.78 1 3 720
Grandfather’s highest qualification 2.00 1.02 1 4 .680
Local environment
Rank of IMD score for ward at birth 4536 2523 0 837 0.91
% Tenure: owner-occupied throughout 0.75 0.43 0 1 990
% Tenure: ever rented not social housing 0.09 0.28 0 1 0.99
% Tenure: ever in social housing 0.16 0.37 0 1 0.99
% Child is non-white 0.04 0.19 0 1 0.95

1. Statistics defined over the full sample with norssimig income and at least one child outcome

measure (N = 9476).

2. Outcomes are standardised to mean 100, SD 10 ofulheample of observations available.
Differences in the mean and SD of the working sas@re due to the dropping of cases with
missing household income. For locus of control,avdtur and fat mass higher scores indicate

more adverse outcomes.
3. Equivalised. 1995 prices.

4. Defined only for children with at least 4 other Amissing peers’ scores. For illustrative purposes
only, school dummies are used in multivariate asialy
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Table A2: Pairwise correlations between explanat@riables, household income and

child outcomes

Log 10 Key Stage Locus of Self Behavioural

income 1 control esteem problems Fat mass
Proximal mediating factors:
Psychological functioning
Anxiety/depression -0.18 ¥} -0.08 * -0.11 * -0.06 *-0.08 * -0.13 * -0.02
Weighted life events -0.11 * 0.03 -0.02 -0.00 .08 * -0.12 * -0.02
Financial difficulties -0.47 *| -0.16 * -0.18 * -00* -0.08 * -0.12 * -0.06 *
Parental affection 0.13 * 0.08 * 0.08 * 0.04 * 0.05 0.08 * -0.01
Parental aggression -0.15 ¢ -0.07 * -0.09 * -0.04 *0.03 -0.06 * -0.03
Parental shared activities 0.15 | -0.02 0.00 20.0 0.03 0.05 * 0.01
Frequency of smacking -0.09 1 -0.13 * -0.09 * -0.10 -0.08 * -0.08 * -0.03
Maternal social networks 0.25 0.15 * 0.17 * 0.68 0.07 * 0.13 * 0.06 *
Maternal social support 0.18 1 0.09 * 0.11 * 0.05 * 0.07 * 0.16 * 0.04 *
Maternal locus of control 0.36 * 0.26 * 0.27 * 0.6 0.06 * 0.15 * 0.09 *
Pre-school childcare
Childcare age 0-2
Partner: none -0.14 * -0.05 * -0.08 * -0.03 -0.02 -0.06 * -0.04 *
Partner: 1-15 hrs 0.06 ¥ 0.03 0.04 * 0.02 -0.01 0.04 0.04 *
Partner: > 15 hrs 0.02 0.00 0.01 -0.00 0.02 000. -0.02
Friend/relative: none 0.03 * 0.02 0.05 * 0.02 0.0 0.02 0.01
Friend/relative: 1-15 hrs -0.03 0.00 -0.03 -0.01 -0.02 0.00 -0.00
Friend/relative: > 15 hrs -0.01 -0.04 * -0.04 * .0R 0.00 -0.03 -0.02
Childminder: none -0.26 *| -0.13 * -0.13 * -0.09 * .00 0.01 -0.05 *
Childminder: 1-15 hrs 0.09 * 0.06 * 0.05 * 0.04 * 0.02 -0.03 0.03
Childminder: > 15 hrs 0.25 * 0.11 * 0.12 * 0.08 * .00 0.01 0.04 *
Nanny: none -0.18 *| -0.12 * -0.07 * -0.09 * 0.00 0.60 -0.04 *
Nanny 1-15 hrs 0.07 * 0.05 * 0.03 * 0.04 * -0.02 0.02 0.02
Nanny: > 15 hrs 0.19 * 0.12 * 0.07 * 0.08 * 0.01 .0D 0.04 *
Nursery: none -0.17 * -0.09 * -0.07 * -0.08 * -0.02 -0.02 -0.03
Nursery: 1-15 hrs 0.10 * 0.05 * 0.04 * 0.05 * 0.00 -0.00 0.03
Nursery: > 15 hrs 0.15 * 0.09 * 0.07 * 0.06 * 0.04 0.04 0.00
Other: none 0.00 -0.04 * -0.01 -0.03 0.02 0.03 -0.02
Other: 1-15 hrs 0.00 0.04 * 0.01 0.04 * -0.02 .04 0.02
Other: > 15 hrs 0.01 0.01 0.00 0.00 -0.01 0.01 0.01
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Table A8: Pairwise correlations between explanat@siables, household income and

child outcomes (continued)

Log 10 Key Stage Locus of Self Behavioural

income 1 control esteem problems Fat mass
Childcare 3-school entry
Ptr/friend/relative: none -0.03 * 0.02 -0.01 0.01 0.00 0.00 0.01
Ptr/friend/relative: 1-15 hrs 0.02 -0.02 0.03 0D. -0.01 0.01 -0.01
Ptr/friend/relative: > 15 hrs 0.03 * 0.00 -0.02 0.03 0.00 -0.03 0.00
Childminder: none -0.21 *| -0.09 * -0.09 * -0.04 * .03 0.00 -0.02
Childminder: 1-15 hrs 0.13 * 0.07 * 0.06 * 0.03 .0R 0.01 0.02
Childminder: > 15 hrs 0.16 * 0.05 * 0.06 * 0.03 .08 -0.01 0.01
Nanny: none -0.15 *| -0.09 * -0.05* -0.08* -0.01 0.00 -0.03
Nanny 1-15 hrs 0.04 * 0.03 0.01 0.05 * 0.01 0.00 0.03
Nanny: > 15 hrs 0.16 * 0.09 * 0.06 * 0.06 * 0.00 .00 0.02
Nursery: none -0.13 * -0.08 * -0.05* -0.05* -0.03 0.03 -0.01
Nursery: 1-15 hrs 0.03 * 0.04 * 0.03 0.01 0.01 .00 0.01
Nursery: > 15 hrs 0.15 * 0.06 * 0.03 * 0.06 * 0.03 -0.04 0.01
Playgroup: none -0.06 * -0.06 * -0.10 * -0.01 8.0 -0.02 -0.03
Playgroup: 1-15 hrs 0.06 ¥ 0.06 * 0.10 * 0.01 0.03 0.03 0.02
Playgroup: > 15 hrs 0.02 0.00 0.01 -0.02 -0.01 -0.01 0.01
Other: none -0.05 *| -0.07 * -0.05* -0.02 0.03 0D. -0.02
Other: 1-15 hrs 0.01 0.04 * 0.02 -0.00 0.00 020. 0.02
Other: > 15 hrs 0.06 * 0.05 * 0.04 * 0.03 -0.03 .00 0.01
Health at birth and health behaviours
Birth weight 0.05 * 0.08 * 0.09 * 0.04 * 0.02 0.03 -0.03
Gestation < 37 wks -0.03 -0.04 * -005* -0.01 0. -0.01 0.01
Low birthweight not preterm -0.03 ¥ -0.06 * -0.04 * -0.02 -0.02 -0.03 -0.01
Mother smoked in pregnancy  -0.26 ¢ -0.10 * -0.16 *-0.08 * -0.04 * -0.13 * -0.09 *
Smoker in household at 4 -0.26 + -0.112 * -0.18* .0®* -0.04 * -0.12 * -0.09 *
Breastfed: never -0.21 %4 -0.20* -0.19 * -0.10 * .08 -0.07 * -0.06 *
Breastfed: < 3 months -0.01 -0.07 * -0.03 * -006 0.00 -0.02 -0.06 *
Breastfed: 3-6 months 0.07 1 0.02 0.04 * 0.01 10.0 0.00 0.00
Breastfed: 6-12 months 0.14 ¢ 0.15 * 0.14 * 0.11 *0.02 0.07 * 0.08 *
Breastfed: > 12 months 0.04 ¥ 0.10 * 0.07 * 0.05 *-0.01 0.03 0.04 *
Junk food at 3 -0.26 *| -024 * -025* -0.13* -@.0C -0.06 * -0.09 *
Healthy food at 3 0.13 * 0.16 * 0.11 * 0.10 * 0.03 0.00 0.07 *
Traditional food at 3 0.04 * 0.00 -0.01 0.03 D.0 0.01 -0.01
Snack food at 3 0.16 * 0.07 * 0.09 * 0.04 * 0.02 .0® * 0.04 *
Home learning environment
Owned 10+ books at 6 mths 0.13 0.11 * 0.09 * 0104 0.03 0.01 0.01
Owned 10+ books at 18 mths 0.14 | 0.11 * 0.13 * 700 0.04 * 0.05 * 0.02
Owned 10+ books at 30 mths  -0.09 * -0.11 * -0.05 *-0.06 * -0.03 -0.02 -0.02
Owned 10+ books at 42 mths  -0.13 |* -0.10 * -0.11 *-0.06 * -0.03 * -0.02 -0.02
Never owned 10+ books -0.21 v -015* -020* ®.6 -0.07* -0.10 * -0.01
Toys at age 2 0.13 * 0.11 * 0.12 * 0.05 * 0.03 ®1 0.01
Maternal teaching score 0.11 ¥ 0.12 * 0.14 * 0.04 *0.06 * 0.07 * -0.02
Maternal reading at 18 mths 0.14 0.12 * 0.15 * 00.x 0.05 * 0.07 * 0.03
Maternal reading at 42 mths 0.18 ¢ 0.12 * 0.15 * 00.x 0.03 0.05 * 0.03
Ptr's reading at 18 mths 0.17 ¢ 0.15 * 0.19 * 010 0.07 * 0.06 * 0.02
Ptr's reading at 42 mths 0.16 ¥t 0.11 * 0.16 * 0.5 0.06 * 0.04 0.01
Trips to library 0.09 * 0.17 * 0.15 * 0.08 * 0.03 0.04 0.06 *
Trips to places of interest 0.29 t 0.20 * 0.15 * 1B.* 0.06 * 0.04 0.05 *
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Table A8: Pairwise correlations between explanatanables, household income and

child outcomes (continued)

Log Key Stage Locus of Self Behavioural
income IQ 1 control esteem problems Fat mass

Physical home environment

Lack of car -0.36 *| -0.12 * -0.19 * -0.07 * -0.03 -0.11 * -0.01
Lack of garden -0.19 *| -0.08 * -0.11 * -0.04 * -Q0 -0.05 * -0.03
Noise is serious problem -0.18 ¢+ -006 * -0.11* .0O* -0.02 -0.08 * -0.02
Crowding index -0.36 *| -0.19* -0.19* -0.10* -QO* -0.05 * -0.04 *
Damp is serious prooblem -0.22 ¥ -0.05* -0.10 * OWO. -0.02 -0.04 0.01
Within-school average scores

IQ at8 0.19 * 0.28 * 0.17 * 0.14 * 0.04 0.01 0.06 *
Key Stage 1 at 7 0.18 ¥ 0.17 * 0.29 * 0.11 * 0.05 * 0.04 0.06 *
Locus of control at 8 0.14 * 0.17 * 0.14 * 0.23 * .06 * -0.02 0.05 *
Self esteem at 8 0.08 1 0.05 * 0.07 * 0.06 * 0.18 * 0.04 0.01
Behaviour at 7 0.04 * 0.02 0.03 * -0.02 0.03 a2 -0.01
Fat mass at 9 0.10 # 0.10 * 0.09 * 0.07 * 0.01 0.0 0.17 *
Family characteristics:

Family structure and life cycle

Non-resident ptr -0.33 *| -0.08 * -0.13 * -0.06* .G * -0.11 * -0.03
Younger sib by 4 0.01 0.06 * 0.05 * -0.01 0.04 * 0.02 0.05 *
# older sibs -0.21 *| -0.12 * -0.13 * -0.02 -0.06 * 0.02 -0.01
Mother’s age 0.27 * 0.18 * 0.16 * 0.14 * 0.00 0.68 0.05 *
Parental labour market status

Mother not emp -0.16 * 0.01 -0.05 * 0.00 0.00 .0 -0.01
Mother emp PT -0.04 *| -0.05 * 0.02 -0.02 0.01 0. 0.02
Mother emp FT 0.22 * 0.05 * 0.03 0.02 -0.02 2.0 -0.01
Ptr always emp 0.29 * 0.05 * 0.09 * 0.03 0.01 2.0 0.05 *
Ptr out work once -0.07 * -0.01 -0.02 -0.02 0.02 -0.00 -0.03
Ptr out work > once -0.32 * -0.06 * -0.10 * -0.03 -0.04 -0.03 -0.03
Mother’s occupation -0.36 * -025 *  -0.24 * -0.17 *-0.05 * -0.07 * -0.08 *
Partner’s occupation -0.40 -0.28 * -0.28 * -0.16 -0.05 * -0.09 * -0.07 *
Family educational attainment

Mother’s quals 0.43 * 0.37 * 0.33 * 0.21 * 0.06 * A0 * 0.10 *
Partner’s quals 0.44 * 0.35 * 0.32 * 0.20 * 0.07 * 0.10 * 0.10 *
G’mother’s quals 0.20 * 0.20 * 0.17 * 0.09 * 0.02 0.03 0.07 *
G'father’s quals 0.23 * 0.23 * 0.19 * 0.12 * 0.04 0.08 * 0.09 *
Local environment

IMD rank 0.33 * 0.18 * 0.20 * 0.09 * 0.01 0.04 0g. *
Always owner-occupier 0.41 * 0.15 * 0.23 * 0.08 * .0a * 0.13 * 0.07 *
Ever rented (not social) -0.06 1 0.02 0.01 -0.00 0.00 -0.04 -0.01
Ever in social housing -0.44 ¥ -0.20 * -0.28 * -0.* -0.06 * -0.13 * -0.07 *
Child non-white -0.05 *| -0.01 -0.01 0.03 0.03 0.01 -0.01

For all outcomes higher scores indicate more faaloleroutcomes.

* indicates significance at the 1% level
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