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Executive Summary

Mat er nal Il ndi cators 1 n patsggahfaturecoutcomasdor c h i
childr e n 6 $opneket,\behaviour and healtwvidence fronthe Millennium Cohort Study

Introduction

The aim of this study was to identify early |if
in three main spheres: cognitive development, behavidiffelulties and health status. The rationale for

the study was to provide evidence that might be used to inform PREview the predictive tool for child healtl
and weltbeing. To this end data from the English sample of the Millennium Cohort Study wWasedrna
assess how maternal attributes, mat er nal behavi
families during infancy related to child outcomes at age 5 years and the predictive power of these factors
was assessed.

Contents
The repot contains a detailed description and analysis of the factors associated with the child outcomes.

The factors were subset into four groupings.
Mo t h e rbatk attpbutes
Mot her s feelings and behaviours in pregnanc
Mo t h e rtidand welkk beihg
Mot her 6s socioeconomic situation.

The analytic approach was incremental.

1 First we ascertained the individual effects and which factors within these groupings remained
important for the child outcomes after controlling for thieeotfactors in the set.
1 Secondly, we used a model selection process to identify salient variables to be included in the

predictive models from all the variables across the four groupings.

For the predictions we investigated:

1 how ef f ect i oauedmngswerb prddidiedeising sk propensity estimates derived
from the models
1 and we compared the effectiveness of these detailed models to models which could be derivec

from information currently collected during the antenatal period.

The report alsprovides a description of specific groups of families whose children showed an increased
vulnerability for poorer outcomes and how these families may be recognised byglasssying a number
of the important attributes that emanated from the analysis.



An assessment of the importance of ethnic origi
covered.

The report finishes with some reflections on the approach taken.

The Millennium Cohort Study

The sample for this study includes 9249dt&n born in England whose natural mother was the main
respondent at the first wave of the survey, carried out approximately when the child was 9 months old, an
whose families participated at the age 5 survey.

The outcome measures
Three outcomes wer@usidered relating to different dimensions of child development anebeiely.

Chil drends educational progress: Foundation St a
The FoundationStageProfile (FSP) which has been linked into the MCS provides a teasisessment of
c hi | deveoproestal dchievement over the first year of primary schotiis study we compare the

experiences of children in the bottom ten per cent of the distribution with the rest.

Strength and Difficulties Questionnaire

At the age 5 interview the childlrn 6 s mot her s or t h etramgihs and Dificultees ¢ o n
QuestionnaireThis is a 25 item behavioural screening questionnaire coveriifferent dimensions of

chil drends behavjimatentionhypevaoctidity entotiomakswydioms pesr problems

and proesocial behaviourThe first 4 scalesrerecombined to yieldatotal behaviour problem score this

study we compare children in approximately the highest decile of difficulties with the rest of the children
with lower scors.

Children6és Health Status

We used a measure of overall health status wher
the mother as being excellent or very good or good or fair or poor. In the MCS sample 4 per cent of the
mothers rported that their child was in fair or poor health and 17 per cent that they were in good or fair or
poor health. We present information for both these categorisations.

Explanatory Factors - Background Characteristics

Our focus was obackgrounccharat er i st i cs t hat related t oThafsst ear
wave of the MCS occurred when the child was approximately 9 months old which included direct question
on the antenatal period and others that had the potential to be askbd antenatal period. The
characteristics and experiences of the children

1. Pre-birth and Demographic Characteristics

Thefactorsi ncl uded wunder t hi s gtheadimeoi thegirth wféhe eohomohtidhherr 6 s
age atthe time of heffirst birth, level of highest qualification, experience of employment, whether ever in
careor lived away from home at an early ag&perience of parental separation, marital status at the birth of
the baby andanguage spoken in the honfdditionally, information on parity, family size and multiple
births was also included.



2. Mot her6s Feelings and Behaviours during preg
Mothers were askeat the 9 month old survegbout whether their pregnancy was plashaewhether it had

been a surprise armdsowhetherwhen she first knew she was pregnstmefelt happy omot at the prospect

of having the baby. Information was also collected on the week in which she first receivedtahtzare

and on smoking andrithking behaviour during pregnancy.

3. Mot her 6 s He aBeihgnat tlee® thontveld durvey

The first occasion on which we habemgisabtheadimeldet i on
baby is 9 months old. Our analysis includes infornrmtioo n mot her 6 s gener al he e
some information on degree of self efficacy.

4. Socieeconomic situation at the 9 month old survey

Socioeconomic situation can be measured in a variety of ways. In this study we includedaiido on
employment, income, poverty, benefit receipt and housing tenure. We also included information on wheth
the family had housing difficulties since the baby was born and the index of multiple deprivation for the
area in which the child lived.

Chil dbébs gender and age
Analyses included controls for the sex of the child and their age at the time of the assessments. Controll
for gender was important as more of the boys had poor outcomes than did the girls.

Key indicators for the child outcomes
Model selection

The model selection began by considering all of the indicators across the four subsets outlined above.
Within thesemodels many of the indicators became redundatihat no statistical associatiowas seen
once other factors had betken into accounihere were commonalities and differences in the key
indicators selected across the different child outcomes.

Foundation Stage Profile
The key indicators for whether children were assessed as being in the lowest decile of the FoStatsio
Profile included:

1 mot her s age at first birth, the | evel of
had ever been in employment
1 language spoken in the home, family size and whether the child was a twin or a
triplet
1 mot herdéds self rated health and whether she
1 living in poverty, type of housing tenure and living in a deprived area.

Behaviour Difficulties
The key indicators for whether the children were in the top decile (9 peotéme children) of the total
difficulties behaviour included:

i mothers level of qualification,
i whether the mother was happy about being pregnant or smoked during pregnancy



1 parent 6s relationship at the time of the Dbir
1 language usually spoken in theme, whether the child was first born or a multiple

birth.
1 mot her 6s general health, her mal aise score a
1 housing and area also mattered in terms of housing tenure, whether the family had

experienced housing difficudts and whether they lived in a deprived area.
Child health

For the 17 per cent who reported that their child was not in excellent or very good health the importa

factors included:

1 mot her s age at first birth,awapfeomhamne al i f i ca
before age 17,

1 language spoken in the home,

1 whether she had been happy to be pregnant,

i her own sekrated general health, whether she had suffered fromnadat
depression and self efficacy.

1 The mly socioeconomic factor that came through was level of income.

For the 4 per cent who reported their child to be in fair/poor health key predictors included:

i late presentation for or no aretal care

1 continuing to smoke during the pregnancy

1 mothe 6 s own s el f-natahdepesdsioh and durreht depnessient

1 language spoken in the home and large family size (4 or more children in the home)

1 mother had seen her parents separate during her childhood.

1 level of income

Summary

There wee a number of factors that were common across all the outcomes, including:

1 mat ernal qualifications, |l anguage spoken i

1 one or other of the measures of depression was associated with all the outcomes,

1 one or otler of the measures of socioeconomic situation.

1 There were also factors that were more specific to a particular outcome, such as,
smoking during pregnancy and childrenbés be

Ethnicity and Child Outcomes

In the MCS sample 13 per cent of the babies were born to mothers from ethnic minority populations.
Compared with children born to White mothers, after adjustment for all the background factors, only
children of Pakistani origin appeared totoe faring well on the outcomes.

Birth Weight and Child Outcomes



After adjustment for all the background factors babies of less than 2.5 kg were more likely to be doing les:
well at school and to have poorer health. However, there was little evittextddew birth weight was
associated with later behaviour difficulties.

Ways in which this study might inform the PREview tool

The analyses showed that there were different levels of risk or vulnerability amongst children conceive
born and growing umn different contexts. We provide two examples of how this information might inform
a PREview tool: results from propensity score analysis and the identification of vulnerable families.

Propensity Score Analysis

How well do the MCS background factgmedict which children will fall into a given range?

Using the coefficient estimates derived from our models we calculated a linear prediction score for each
child in the sample. These scores were grouped into strata which identified the childremghebel per
cent predicted risk group through to children in the lowest 10 per cent predicted risk group.

Foundation StageProfile

Amongst the 1 per cent of children predicted to have the highest risk scores the observed frequency for p
learning ad development was 49 per cent. The observed frequencies decreased gradually for children wi
lower predicted risks through to 0.8 per cent amongst the children in the lowest risk propensity strata.

Considering this analysis in terms of its potentialifi@ntifying all children who would experience poor
learning and development we calculated that 5 per cent of these children were within the highest risk
propensity strata, 19 per cent were within the highest or second strata, and 32 per cent weeiiitstin
three strata, that is amongst the 10 per cent of children with the highest predicted risk.

Behaviour difficulties

For behaviour difficulties amongst the 1 per cent of children predicted with the highest risk scores the
observed frequency of bawoural difficulties was 41 per cent decreasing to 1.3 per cent amongst the
children in the lowest risk propensity strata.

From the standpoint of identifying all children who might experience high levels of behaviour difficulties
our estimates show thatper cent of these children were within the highest risk propensity strata, 20 per
cent were within the highest or second strata, and 37 per cent were within the first three strata, that is
amongst the 10 per cent of children with the highest predictied r

Child Health

With regard to the identification of all children who would experience fair or poor health, 4 per cent of thes
children were within the highest risk propensity strata, 16 per cent were within the highest or second strat:
and 28 per ent were within the first three strata. Among the highest risk strata 34 per cent of the children
experienced less than very good health in addition to the 15 per cent experiencing fair or poor health.

Summary for all the outcomes
Fromthe risk propenst y model s childrends behavioural diff



Thirty-seven per cent of children with the highest level of difficulties were identified within the top 10 per
cent of the predicted risk, 72 per cent within the top 30 @etr @&d 81 within the top 40 per cent.

Prediction of difficulties in learning and development was only slightly less effective, 32 per cent of
children with the highest level of difficulties were identified within the top 10 per cent of the predicted risk
65 per cent within the top 30 per cent and 77 per cent within the top 40 per cent.

Prediction of fair or poor health was somewhat less effective still, 29 per cent of children with the highest
level of difficulties were identified within the to@Jper cent of the predicted risk, 63 per cent within the
top 30 per cent and 72 within the top 40 per cent .

Indicators currently collected through the maternity and child health systenms How

well doesthissepr edi ct chi |l drends outcomes

The modekelection and estimation of risk propensity models was carried out for a restricted set of MCS
variables that most closely corresponded to data currently collected during pregnancy by the local matern
and child health systems. This exercise showedleagxtension of the current data collection could

i mprove the potential for predicting childrenos
learning and development and health difficulties to a lesser degree.

lllustrative Analysis of Vulnerable Groups

Another way in which the evidence from the MCS might inform the targeting of services is through the
provision of evidence that poor outcomes for children are more likely to occur amongst specific groups of
the population.

For exampd, in the MCS sample lower levels of child learning and development was most common
amongst mothers who had their first child in their teens and had no qualifications or only NVQ level 1
gualifications only, and amongst the mothers who were ag&? 20 frst birth and had no qualifications.
These three groups of mothers represented 12 per cent of the population, but 30 per cent of the children \
experienced poor learning and development were within these groups; as were 24 per cent of those who
experierwed behavioural difficulties; and around 20 per cent of those who experienced health difficulties.
Mor eover, there was a clear gradation of Thissk f
type of identificatiormight be helpful if the itention is to have progressive levels of intervention for

different groups of families within the populatias detailed in The Child Health Promotion Programme
(Shribman and Billingham, 2008)

Conclusiors

The key indicators from the MCS analysi®®#/ed important associations with the child outcomes and the
propensity score exercise showed that these factors had some power for predicting outcomes. However,
different sets of factors were more or less influential depending on the child outcomeansiéeration.
Socio-economic characteristics were strongly related to how well the child was doing on the foundation
stage profile but maternal mental wbéing and her assessment of her health tended to be more important
i n relation toorarfddealthoutcorhed. 6This shggdsta that it may be more appropriate to
take a more holistic approach to understanding
well-being.
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Maternal indicators inqgggnancy and h i | dnfaecytliassignal future
outcomes forchiden6s devel op nhbealtheviddneeliranthe our an
Millennium Cohort Study

Introduction

Theunderlyingaim of this study is to identifgarly life course factorthat are associated with

c hi | dateedevélapment in three main spheres: cognitiggelopmentbehavioural

difficulties and healtlstatus Specifically, he study usedata fromthe Millennium Cohort

Studyto assess hovmaternakttributes maternabehaviours during pregnancy and
characteristics of c hielatetachild @uskcomesasge 3 yeaesthe dur i ng
rationale for this research was to provide evidence to inform the choice of a (population level)

tool and its content that might be usafupredicting child outcomes.

The report contains a detailed description and analysis of tldaatsociated with the child

out comes. The factors are subdet aitntro bfud ers; g
feelings and behaviours in pregnancy; mothero
socioeconomic situation. Our analytic approacimcremental. Firstly, we ascertain which

factors within these subsets remain important for the child outcomes after controlling for the

other factors in the set asdcondly we include all the factors in an overall model and indentify

the salient varialels to be included in our predictive models. We also present an assessment of

the importance oéthnic origin and birth weigforc hi | dr endés future out com

We proceed taonsidethow the evidence nght be used to inform a PREview toéirstly, we

invest i gate how effectively childrends out comes
derived from the modeBndwe alsocompare the effectiveness of these detailed models to

models which could be derived from information which is currently catkduring the

antenatal period. Secondly we describe specific groups of families whose children show

increased vulnerability for poorer outcomes and how these may be recognised by cross

classifying a number of the important attribugesanating fronour aralysis. The reportinishes

with some reflectionsnthe approackaken

The Millennium Cohort Study

TheMillennium Cohort Study (MCSis anationally representativégrge-scale longitudinal
survey ofchildrenin the United Kingdon{Dex & Joshi 2005)For this analysienly children
born in Englandare includedThe first sweepf English familiescontained informatiofrom
11,533 familiesincluding11,695childrenaged betweefi and11 month but most of the
children were agefl months. Thesechildren wereborn between September 2000 and August
2001and thus would officiallypegin attending primary school 2005

The familieshave beetiollowed up when the child was aged 3 and 5 years with achieved
response rates of 78 and 79 per cent of thettaegaple respectively. Detailed information on



the sampling strategy and response rates for the surveys can be f@dadsan 2008)
Additionally, details on the survey, its origins, objectives, sampling and content of the surveys
are contained in the damentation attached to the data deposited with the UK Data Archive at
Essex University.

The MCS sample design allowed for ovegpresentation of families living in areas with high
rates of child poverty or high proportions of ethnic minoritidsch increased the power of the
study to describe effects for these groups of familiég.analyses presented aveighted to

take account of the initial sampling design as well asresponse in the recruitment of the
original sample and sample attrition ovike follow up period to age Fhe study results are thus
broadlyrepresentative for England (Plewis 2007, Kete2G©8).

The sampleused in this study

The sample for this study includes all children born in England whose natural mother was the
mainrespondent at the first wave of the survey, carried out approximately when the child was 9
months old, and whose families participated at the agyeviey. The total number of children

was 9249 of whicl8997 were singletons240were twins and.2 were trigets.

The outcome measures

Three outcomes were considered relating to different dimensions of child development and well
being. The childbds cognitive dSeegeerdfiegmednt was
out by teachera/hich have beehinked into the MCSecords their behaviour was assessed from
mothes (or main carersjesponses to the Strength and Difficulties Questionnaire and their health
status was also based on motherds reports.

Childrends educational pfileo gr es s : Foundation S

The FoundationStageProfile (FSP)i s an assessment of childrenoés
over the first year of primary schoaissessinthe Early Learning Goals for the children between

ages 4 and Bualifications and Curriculum Authority 2003)jhe assessmentascompleted by

t he «c hi |fdréisareasefdearhimgr personal, social and emotional development;
communication, language and literacy; mathematical development; knowledge and

understanding of the world; creative development dngipal developmenilhe assessment

includes continued observation over the year period and the assessments are routinely
moderatedThese data are collected for children in English state schools by the Department for
Children, Schools and Famili¢®rmerdy known as the Department for Education and Skills

The MCS survey data were linked to FSP assessments made over the academic year from 2005

to 2006 with a success rate of 95% for the cohort childr#andingstate schools in England
(Hansen & Jones 28). The FSP aims to provide a rounded p
development within their usual educational setting, and is appropriate for children of all abilities

and children for whom English is an additional language (Qualifications and @umnic

Authority 2003). This assessment may be preferable to survey assessments which are usually
made under test conditions, and which may be less appropriate for children of very low ability or
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for children with limited fluency in Englishn this study wecompare the experiences of children
in the bottom ten per cent of the distribution with the rest.

Strength and Difficulties Questionnaire

At the age 5 interview the h i | d pteersdr the nmain carer completélae Strengths and

Difficulties Questimnaire(SDQ) (Goodman1997) This isa 25 item behavioural screening
guestionnaireoveringd di f ferent di mensions of c(ofieh dr ends
fights, often has temper/tantrums, generally obedient, argumentativedults, can besteful

to other$; inattentionhyperactivity(restless/overactive, constantly fidgeting, easily distracted,

can stop and think out before acting, sees tasks through)oceemational symptom&ften

unhappy, often complairef headaches, many worriesyweus or clingy, many feayspeer

problemg( rather solitary, tends to play alone; has at least one good friend; generally liked by

other children; picked or bullied by other children; gets on better with adults than other ¢hildren

and presocial behaviur(c onsi der at e of opshaneereadilywithpthece 6 s f eel |
children; helpful if someone is hurt, upset or feeling ill; kind to younger children; often

volunteers to help othersEach attribute was rated by the mother using a scale fror2@ (htu

true, somewhat true, and certainly traefl coding was reversed for the positive attributitisin

the difficulties scales Responses were summed to prowadetal score for each dimensioinhe

first 4 scalesverecombined to yieldatotal behavour problem score. A score of 17 or more

across the population of children of all agesegarded aa high scoreand typically identifies 10

per cent of childremalthough it varies according to the ages of the chilfG@odman, 199and

2001). In thisstudythe closest cubff point to include children in the highest decile of

difficulties was a scoref 14 or morewhich capture® per cent of the childremVe compared

this group with the rest of the children with lower scores.

ChildrendgusHeal t h St a

For this study we useraeasure of overaliealth statusher e t he chi |l dbés heal't
years was categorised by the mother as being excellent or very good or good or fair ©higoor
measurdias been shown to correlate strongly withreconcrete aspects of health including
childrends chronic conditions,2@2d.dintkegMCSodes of
sample 4 per cent of the mothers reported that their child was in fair or poor health and 17 per
centthat theywere in goad or fair or poor health. We present information for both these
categorisations.It is worth notingthat tis self reported masureof healthhas been showto be

a reasonably good indicator of social inequalities in health when compared with more direct

health measurgSubramaran and Ertel2008.

Explanatory Factors - Background Characteristics

The rationale for the selection of the explanatory variables was goydetat is known from

the extant literature on salient variables associated witth cutcomesQOur focus was on
characteristics that r el at e dhetfirstwave ofth@MCSy i n t
occurred when the child was approximatelgnonths old which included direct questions on the
antenatal period and othethat had the potential to be asked in the -suait@l periodlnevitably

we werealsoconstrainedy whatinformationwascollected in the MCSvhich is a multi
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purpose studgnd thudacks indepth informatioron subgroupsof the populatiorsuch as,
vulnerableand orhard to reach families or families that have particular problems that are
important but rare at the population level.

The characteristics and experiences of the <ch
groupings: prébirthanddemogr@ hi ¢ characteristics; the mother
during pregnancy; t ibengmeen theschildveas hneonthsiddhd tten d we |
socic-economic situation at the time of the 9 month old survey. Additionally, we consider two
furtherat t r i but es that have a bear i @ghnogrougand | dr en
the childas birth weight

Pre-birth and Demogaphic Characteristics

Thefactorsi ncl uded under t hi s gthedimepoftindgrth of éhe @mbrtimo t her
child, her age athe time of herfirst birth, level of highest qualification, experience of
employment,whether ever in carer lived away from home at an early ageperience of

parental separatipmmarital status at the birth of the baby and lagguapoken in the home.
Additionally, information orparity, family size ananultiple birthswas also included Some of
thesefactorsrequire an explanation as to their derivation and how they were coded for the
analysis.The distributions are shown ihefirst column ofTable 1.

Mot her 6s age at birt h orothérhself reportiihe ma t hcehri d sd  angae
when she had hdirst child was derivedrom the dates of birth reportefibr children resident in

the family homeat the first survey ad reports on any children she had previously. Thetmh er 6 s
academic or vocational qualifications reported at fitgt survey vere classifiedinto 5 levels

equivalent tahe National Vocational Qualification scalVQ) ranging fromno qualifications

through level 1 which is equivalent to having attained grad€sd GCSE and up level4 or 5
representingprofessional or academic qualifications at degree level, nursing or other medical
gualifications(Qualifications and Curriculum Authority http://www.qca.org.uk Thirteen per

cent of the mothers had no qualificatiomish e mot her 6s experience of e
into those groups with some experience (92%) and those without any employment experience at

all (8%). Information was collected on vther the mother had ever lived away from home

before the age of 17 years and the reason forTis. per cent of the mothers had been in social

care defined as having lived n a chil drends h o meAdditionalyp e e n i |
information on prentl separation was collected. Twersix per cent of the mothers had seen

their parents separate by the time they were age 16 ydasype of relationship the hi | d 6 s
parents had at the time of the birth was also included: 60 per cent were marriedc@st peere

cohabiting and 15 per cent were not living togetHaformation on the language usually spoken

in the home was also included in this set of attributes. Nine per cent of families spoke English

and another language and 3 per cent spoke ordpguage other than Englishhe number of

children in the family home came from the 9 monthaldveyas did information on whether the

birth was a singleton, t wins or trorlgdrboms . \
child was derivedromthe dates of birth reportefbr children resident in the family honathe

first survey or any children she had had previously.
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Mot her 6 s FRebaviours gwing @ragthancy

Mothers were askedt the 9 month old survegbout whether their pregncy was plannedr
whether it had been a surprise aiso whetherwhen she first knew she was pregnahnéfelt

happy omot at the prospect of having the baby. From the distributions shown in the first column
of Table2 we see that 58 per cent of th@timers reported that the pregnancy was planned and
that 84 per cent were happy or very happy to be pregmafarmation was also collected on the
week in which she first received antatal careandon smoking and drinking behaviour during
pregnancy. Light, moderate and heavy/binge drinking were defined following criteria previously
described fothe MCS data by Kelly et al 2009which were based on the National Alcohol
Strategy (HM Government 2007/ rom Table 2we see tha® per cent of the mothersaeived
antenatal care after 16 weeks or not at all, 20 per cent continued to smoke and 7 per cent drank
moderately or heavily.

Mot her 6 s He aBeihgnat tlee® thonteld durvey

The first occasion on whi ch andlvelibemgisantheor mat i
time the baby is 9 months old.uQanalysis includei nf or mat i on on mot her 0s
status, depression and some informatiomegree ohgencyself efficacyand the ditributions

are shown in Table.3 Sixteen per aat of the mothers reported they were in fair or poor health.

The MCSincludedseveral question®lating todepressionThese werahether the mother
reportedpostnatal depressiqginr e sponse to the question fAsince
been a the lasting two weeks or more when you felt low or sagfigther the mother haever

been diagnosed with depression by a doetoda summary variablderived from aeduced

form of the Rutter Malaisenventorywhich contained 9 items to which the mothesponded

yes or ndKelly et al,2004). The items were as follow30o you feel tired most of the timd?o

you feel miserable or depressdal® you often get worried about things? Do you often get into a
violent rage?Do you often suddenly become scaredrfo good reason? Are you easily upset or
irritated? Are you constantly keyed up or jittery? Does every little thingrygour nerves and

wear you out?Does your heart often race like maédecording tothe three differentneasures,

33 per cenof mothes suffered from postnatal depressionp24 centhadeverbeen diagnosed

with depression by a doctor, an8 der centhad a malaise score of at least 4 pointdiree

guestions on sekfficacy were also included in the 9 month old survey which aimedpture

how the mother felt about her life so far including the extent to which &hédé she geta/hat

she wants out of life, felh control and can run her own life. The specific questions were as

follows: | never really seem to get what | want ofitife / | usually get what | want out of lifé

usually have a free choice and control over my life / whatever | do has no real effect on what
happens to meausually | can run my life more or less as | want to / | usually find life's problems

just toomuch for me The mothers were divided into thoshawndicated negatively on any of

these threétems(22 per centyersus the rest.

Socioeconomic situation atthe 9 month old survey

Socioeconomic situation can be measured in a variety of ways.i$nsthdy we included
information on employment, income, povertyenefit receipt and housing tenure. We also
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included information on whether the family had housing difficulsiese the baby was born and
the index of multiple deprivation for the area imieh the child lived The distributions are
shown in the first column of Table 4.

We used a simple indicator of household employment namely whether any one in the household
was in employment versus none. Seventeen per ceahildeen lived in worklessouseholds

The family income of the household was repotigdelecting a net household income band

from a show card. We have grouped the incomes into four bands broadly representing the
quartiles of the distribution. We have also included a numbezrpogf measures iour

analysis The family was deemed to be living in poverty if #guivalsed household income was

60 per cent below the median before housing costs and on this basis 28 per cent of children were
living in poor familiesat the time othe 9 month oldurvey. Another useful measurespecially

in the absence of income datehich can providan indicaion of families living on low incomes

is information on whether they airereceipt of meansested benefitsThirty six per cent of the

MCS families were in receipt of at least one such benefit. A subset of these families,
constituting 19 per cent of all the familiegere deemed to q@or on thébenefitmeasura.e.

they were receivinghcomeSupportor werein receipt ofWorking Family Tax Credit or Job

A

Seeker 6s aiwel avecaiving Housing Benefir Council Tax Benefit

The tenure of the family home at the 9 month old was classified as owner occupier (62 per cent),
privately rented (9 per cent), social housing includiegting from a local authority or housing
association (24 per cent), or other type of tenure which for the majority of families represented
living with their parentsWe also included a measure of housing difficultlesived from a

number of items. Thesearewhether the family had ever experienced homelessness since the
cohort child was borrand whether they had to move for example because they could no longer
afford their home, or experienced eviction oprassession or hathdproblems with

neighbours.On this basis nearly three per cent of families had experienced housing difficulties.

The2004Index of Multiple Deprivatiorwhich combines a number of indicators, chosen to cover
a range of economic, social and housing issues, into a single deprisedire for each small

area in England have also bdigrked intothe MCS Survey dat&ffice of theDeputyPrime
Minister, 2009. For this analysishie scores for the area in which the child resided at 9 months
old were used andave beetbroadlydivided into quintiles.

Childbébs gender and age

All our adjustedanalyses include controls for the sex of the child and #ugdrat the time of the
assessmentsControlling for gender was important as more of the boys had poor outdbares

did the girls. So forexamplewhereas 8 per cent of the girls had low scores on the Foundation
StageProfile, 13 per cent of the boys did. Eleven per cent of the bagshigh scoresrothe
behaviouradifficulties scaleascomparedwith 7 per cent of the girlsasndmothers reported that

19 per cent of boys were in good/fair/poor health as compared with 16 per cent of girls and that 5
per cent of the boys were in fair/poor health as compared with 4 per cent of girls.
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Logistic Regression Analyse$ Childhood outcomes

In Tables 1 to 4ve show how the explanatory factors relate to the child outcomes both in terms
of how they are distributed araiso the results from logistic regression analyses expressed in
terms of odds ratioghich allow us toassess the importes of individual factoras well asets

of factors. Theadjustedodds ratiosnclude controls forll the factors in the set as wéte sex

and the age of the child@o facilitate interpretation we also present the unadjusted and adjusted
odds ratios irgraphical form in Figures 1 to #ustrating some ofthe comparisonwhich were
made.

Pre-birth and Demographic Characteristics

Table 1 shows the values for thee-birth and demographic factors for the three sets of outcome
measures. The first set oflds ratiosare thosewithout any controlsand the second set are

adjusted forsex and age arall the factors inluded in the prgpregnancy and demographic set.

We exclude mot her 6s age atdustddodddratiosfas thelfaa c o hor
great deal of overlap betweenantdi snofhet 68 agd
birth was more strongly related to the outcom

From Table 1 we sethat virtually all the individuad factorswere significantly associatedvith

the outcomes.From the distributions andnadjusted ratiog isc | ear t hat mot her 0 :
birth, her qualification level, whether she has ever been in employment and her experiences in
childhood in terra of whether her parents had separated or she had lived away from home or
been in social care were all associated with heell hea child was doingin school,
behaviourally and health wis&t age 5 Similarly, children whose parents were unmarried or
wherethey had more than two siblings or were a second or later born childinvdre main

more likely to have poorer outcome#édditionally, where other languages were spoken in the

home the children fared less well. Exposing children to other languagedikisly to be a

negativeper sebut it perhapgprovides an indication of how much English is spoken in the home
which is important f aAlsod might lkeragaxyespecalty oo thel reac
group where no Englistis sppken of more recentmmigration and potential problems of
communicationand difficultiesin understanding Engliskwvhen in contact with servicesWe

discuss issues relating to ethnicity later in the report.

Turning to the adjusted odds ratios we see from Table 1 and Figtnat after taking into
account all the other factors in the set thajoad deal of attenuation in the individual factors
occursand some factors are no longer significantly associated with the child outcomfigs.
reference to learning and developmerg see that young motherhood (under age 24 years)
having low level or no qualifications, having a mother who has never worked, being born to a
lone mother and language spoken in the home are impéatdots associated withow well the

child is doing onhe school assessment.

The influential factors with regard to behavioural difficulties are very similar to those for

l earning and devel opment except that mot her 6s
this outcome but having a mother who livadray from home at a young age or who was
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unmarried at t hElese draddtodsdhst pdiantralty maywagry raore emotional
scarring that may affect the henobhhkedds pahawnt 0

Turning to the twdealth measurese observegome differences between the factors associated
with those described as being in fair or poor hea#hich for ease of description we refer to as

being in poor health, anthosein good or fair or poor health which we will ezfto as the
unhealthy group. Factors that were commonly
qualification level, living away from home before age 17 but not in social carewhether

English was usually spoken in the ham&hosechildrenwho wee reported as being ipoor

health were more likely to havaothers who had experienced parental separation during their
own childhood and who were not living together with the father at the time they gave birth. And
those children in thenorewidely defined unhealthy category were more likely to have mothers

who had been in social care

Mot herds Feelings and Behaviours during pregn

Table 2(and Figure Pshowanalogous data for the set atfors relating to pregnancyAgain it

is clear from thanformation shownrhere that unplanned pregnancies and being less than very
happy about the pregnancy are assodiat@gh poorer childoutcomes particularly for the
learning and development outcom®eceiving no ant@atal care is unequivocally assocate

with poorer child outcomes but there is less clarity with regard to the timing of antenatal care.
Presenting anytime after 12 weekss negatively associated wit
development scores but is more weakly related to the behaviourbéahld outcomes. However
receiving antenatal care at 20 weeks or later was important in relation to the poorer health group.
Continuing to smoke during pregnancy was also negatively associated with all the child
outcomeswhereas the association betweerinking alcohol during pregnancy and child
outcomes wasessclear cut.Children of thegroup who never drank tended to have the highest
odds of doing less well on the outcomes. This fpague to thevariance incharacteristics of
women in the differentrgups. Women who drink are more likely to be drawn from the higher
socioeconomic status group®¢x and Joshi, 2009nd their children on average have fewer
difficulties than women from lower soceconomic groups.

Mot her 6s HeaBeihgh and Wel |

In Table 3(and Figure3) we focus on maternal health. It is clear from these datatibaé
mothes who reported that their own health was fair or poor when their child was an infant were
more likely to have children who exhibited poorer outcomes at ageaks. Whereas the
children of mothers who felt they had control over their lives wess likely to have por
outcomes. We included three measures that assessed psychological distress amongst the mothers:
a high score on the Malaise Inventory, ever hgveen diagnosed with depression or anxiety
and whether she had felt low or sad for a period of two weeks or more since the baby was born.
Without any adjustment for the other factors in the maternaltlvedtig set, althese measures

were significantlyassociated with the child outcomes. Perhaps not surprisingly given the likely
overlap between these measures the significance of the adjustechoddand they also varied
according to the child outcomd-dowever, one or other measure contohte be sgnificant for

the behavioural difficulties and child health outcomes. The lack of significance after adjustment
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with regard to the learning and development outcomes is in accord with our findings when we
examined the effects @arly maternal depressionanh i | dr en6s cogatageBve de
years (Kernan and Huerta, 2008).

Sociceconomic situation at the 9 month old survey

We now turn our attention to the so@oonomic characteristicsf t he chi |ltdis ends |
well known that Socieecanomic disparitiesare associated with child outcomes (Feinsetial

2008 and it is clear from the data shown in Table 4 ttesrlyall the factors are strongly related

to the child outcomes.Parental unemployment, level of household income, livingawerty,

being in receipt of meartested benefits, living in rented accommodation or living in a relatively
deprived area are all associated with negative child outcoMasy of these factors are inter
relatedandafter adjustment for all the other facs some no longer are significantly relafeda
statistical sengeo the outcome measuresdwe note that there are somiferences across the
outcomes. For example, children living in workless households in infancy do less well on their
assessmes for theFoundationStageProfile buttheir behaviour dficulties scores anthe state

of their health does not differ that much from those of children living in household where at least
one parent is in employment.ow household income matters for #ie outcomesbut poverty

and benefit receipt matter for some outcomes but not others. This may be due to the tharlaps
existbetween for example income level and these other meadux&sg in social housing or in
areas in the bottom two quiles of the index of multipledeprivation are also negatively
associated with all the outcomexcept the more stringent health outcome.

In this section we havdescribedhe important indicatorassociated with child outcomes from

within the four domains ot he mot hWe nbw golon te pusall the domains together in
order to identify the key indicators that have a bearing on the child outcomes.
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Table 1: Association betweenpoei r t h demogr aphic characteristics and childrenos
Learning and development (FSP) Behavioural difficulties (SDQ) General health
Sample 0-62 Odds Ratio (OR) 14-40 OR Good Fair/poor OR (good/fair/poor) OR (fair/poor)
% (10.2%)  Unadjusted Adjustéd (9.0%) Unadjusted Adjustéd (13.4%)  (4.0%) Unadjusted Adjustéd Unadjusted Adjustéd
Mot her 6s ag 1319 7.3 18.1 2.61%+* 18.5 3.29%+* 15.3 7.8 1.65%* 2.5 %
birth 20-24 16.2 14.5 2.00%+* 14.6 2.48%* 17.6 4.4 1.55%* 1.37A
2529 284 10.6 1.39* 8.3 1.32A 13.1 4.0 1.13 1.24
30-34 30.7 6.9 0.87 6.3 0.97 11.8 3.3 0.97 1.02
35+ 175 7.8 (ref) 6.5 (ref) 12.2 3.3 (ref) (ref)
Mot her 6 8birth g 13-19 18.2 19.1 5.22%+* 2.57* 16.8 4.81%* 2.26* 16.9 6.3 2.02%* 1. 34A 239+ 1.32
2024 25.7 134 3.42% 2.00* 11.6 3.14%* 2.08* 17.3 5.2 1.94%* 1.46* 1.94* 1.31
2529 29.7 6.5 1.52 1.23 6.1 1.56 1.54 11.1 3.0 1.10 1.02 1.10 1.00
30-34 20.2 4.1 0.94 0.96 5.3 1.33 1.52 9.5 22 0.88 0.90 0.80 0.83
35+ 6.2 4.3 (ref) (ref) 4.0 (ref) (ref) 10.3 2.8 (ref) (ref) (ref) (ref)
Mot her 6 s qu NVQ level 4/5 32.6 4.1 (ref) (ref) 4.2 (ref) (ref) 10.0 2.1 (ref) (ref) (ref) (ref)
NVQ level 3 13.3 6.8 1.73* 1.29 7.6 1.85%* 1.40* 11.3 35 1.26% 1.08 1.67* 1.38A
NVQ level 2 30.3 9.9 2.61%+* 1.86% 9.6 2.40%* 1.72%* 13.3 45 1.56%* 1.32* 2.16%+* 1.71%
NVQ level 1 11.3 18.0 5.19%** 3.03*** 14.8 3.93*** 2.30F** 17.9 5.4 2.20%** 1.57%* 2.63** 1.75**
No qualifications 12.6 22.7 6.96%** 3.02%+* 20.0 5.66%** 2 .80** 20.8 7.0 2.77% 1.69%* 344 1.90*
Mother ever worked Yes 92.3 9.0 (ref) (ref) 8.4 (ref) (ref) 12.8 3.8 (ref) (ref) (ref) (ref)
No 7.7 255 3.45%+* 1.42% 18.8 2.53%* 1.09 20.8 7.3 1.97%* 0.97 2.02%* 1.11
Mother lived away No 86.1 9.5 (ref) (ref) 7.9 (ref) (ref) 12.6 3.6 (ref) (ref) (ref) (ref) R
from home before 17 Yes 12.0 14.4 1.61% 0.99 16.4 2.29%* 1.45% 17.0 6.7 1.59%* 1.26** 1.89%* 1.35A
Yes (social care) 1.9 15.0 1.68* 0.73 155 2.14** 1.14 25.9 4.9 2.29%** 1.68* 1.35 0.83
Mot her 6s pa No 68.6 9.2 (ref) (ref) 7.8 (ref) (ref) 13.2 3.6 (ref) (ref) (ref) (ref)
separated Yes, 17 or older 5.9 10.3 1.13 1.29 6.6 0.83 0.80 9.9 2.6 0.71** 0.76* 0.72 0.77
Yes, 16 or younger 25.6 12.8 1.45%= 111 12.8 1.72% 1.16 14.8 55 1.27* 1.10 1.58* 1.31A
Relationship with Married 59.7 7.9 (ref) (ref) 5.9 (ref) (ref) 12.7 3.4 (ref) (ref) (ref) (ref)
chil ddés f at Cohabiting 254 10.9 1.42%= 1.19 11.3 2.05%* 1.62** 134 3.9 1.09 1.00 1.16 0.96
Not living together 15.0 17.8 2.5 % 1.45% 18.7 3.71%x* 2 07** 16.3 6.8 1.58%** 1.13 2.10%* 1.35A
Language usually English 88.5 9.3 (ref) (ref) 8.7 (ref) _ (ref) 122 3.8 (ref) (ref) (ref) (ref)
spoken in home English and other 8.8 17.4 2.06%** 1.62* 10.9 1.29A1.34A 231 5.9 2,147 1.99%* 1.59 1.47*
Other language only 2.7 20.4 2.52%%* 1.53* 18.2 2,34 2.40% 20.7 6.1 1.92%* 1.61* 1.67 141
Children in home 1 child 40.9 8.1 (ref) (ref) 9.3 (ref) (ref) 11.9 3.7 (ref) (ref) (ref) (ref)
2 children 36.5 89 1.10 0.99 8.0 0. 85A 1.19 135 3.4 111 0.88 0.93 1.12
3 children 15.2 14.3 1.88%= 1.37 8.8 0.94 1.13 14.6 5.2 1.35% 0.91 1.45* 1.54
4+ children 7.4 20.0 2.82%* 1.45 13.0 1.47* 131 19.0 6.4 1.85%* 1.03 1.79* 1.57
Child first born First birth 41.8 7.8 (ref) (ref) 9.2 (ref) (ref) 11.6 3.7 (ref) (ref) (ref) (ref)
Second or later birth  58.2 11.7 1.57%= 111 8.7 0.94 0.72 14.7 4.3 1.30%* 1.22 1.17 0.80
Child twin/triplet Single birh 97.3 101 (ref) (ref) 89 (ref) (ref) 134 4.0 (ref) (ref) (ref) (ref)
Twin or triplet 2.7 14.1 1.45 1.71A 104 1.18 1.39 15.4 4.3 1.17 1.33 1.08 1.07
'Adjusted for all ot her factors inhehds dgeaan piushchAhtddmhet hgedandggeadefirabtki mbh were not i
Ap<0.1, *p<0.05, ** p<0.01, ***p<0.001.
Frequency of unreported dataorh her 6 s age at birth of child &01%%, ageeat woirketd BiLdh 0i ¥®Hd qwali firoamt home befor

at birth 0.2%, language spoken in the home 0, children in the home 0, child first born 0.9%, child twin or triplet 0.
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Table 2: Association between motheros feelings and behaviours
Learning and development (FSP) Behavioural difficulties (SDQ) General health
Sample 0-62 Odds Ratio (OR) 14-40 OR Good Fair/poor OR (good/fair/poor) OR (fair/poor)
% (10.2%)  Unadjusted Adjustéd (9.0%) Unadjusted Adjustéd (13.4%)  (4.0%) Unadjusted Adjustéd Unadjusted Adjustéd
Pregnancy planned Planned 58.0 7.6 (ref) (ref) 6.6 (ref) (ref) 11.9 3.1 (ref) (ref) (ref) (ref)
Surprise 42.0 13.6 1.92%* 1.58%* 125 2.02%* 1.16 15.6 5.3 1.50%** 1. 15A 1.77% 1.26A
Feelings about Very happy 58.5 8.1 (ref) (ref) 6.3 (ref) (ref) 11.7 3.2 (ref) (ref) (ref) (ref)
Pregnancy Happy 25.5 12.5 1.6 % 1.20A 11.0 1.82% 1.51% 14.9 4.3 1.36% 1.22% 1.35* 1.08
Not bothered / 16.0 13.9 1.82%+* 1.15 15.9 2.80*** 2.02%** 17.4 6.5 1.80%+* 1.48%+* 2.10%* 1.44*
unhappy
First antenatal care 12 weeks or earlier 75.9 9.1 (ref) (ref) 8.6 (ref) (ref) 13.0 3.6 (ref) (ref) (ref) (ref)
13-16 weeks 154 11.4 1.28* 1.19 8.7 1.00 0.90 13.0 4.3 1.05 1.01 1.23 1.14
17-20 weeks 3.8 16.7 2.01%x 1.82* 9.8 1.15 0.84 15.9 5.7 1.39* 1.21 1.64 1.34
After 20 weeks 1.9 14.8 1.74* 1.51 11.7 1.40 1.08 14.0 7.6 1.39 1.20 2.22* 1.84A
No antenatal care 31 19.2 2.37% 2.29%** 15.7 1.97* 1.46A 199 8.7 2.01%x 1.73% 2.56%+* 2.10%
Smoking in pregnancy Non smoker 66.3 8.9 (ref) (ref) 6.4 (ref) (ref) 12.8 3.2 (ref) (ref) (ref) (ref)
Gave up 134 9.3 1.06 0.96 9.3 1.49% 1.34* 11.5 3.8 0.94 0.89 1.19 1.09
Continued 20.3 151 1.83%* 1.50%* 17.4 3.05%* 2 4BF** 16.5 6.8 1.60%** 1.37% 2.22%% 1.86%**
Alcohol in pregnancy Never 66.7 11.6 1.75%+* 1.60%+* 9.7 1.50%+* 1.39% 14.9 4.4 1.54%x 1.46%+* 1.44* 1.32A
Light 25.9 7.0 (ref) (ref) 6.7 (ref) (ref) 10.3 3.1 (ref) (ref) (ref) (ref)
Moderate 5.2 8.4 1.23 1.05 10.9 1.71% 1.39A 099 3.8 1.03 ~ 0091 1.24 1.03
Heavy / binge 21 104 1.56 1.19 8.7 1.33 0.84 13.3 4.9 1. 43A 115 1.60 1.08
IAdjusted for all other factorsinthisda i n pl us chi |l dés age and gender .
Ap<0.1, *p<0.05, ** p<0.01, ***p<0.001.
Frequency of unreporteddata:p gnancy pl anned 0. 2 %, feelings about pregnancy 0. 4 %, alcbholingke ingpregnay®.4%. a | care 2.6 %,
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Table 3: Association between motherods health and well being and

Learning and developmerfE$P) Behavioural difficulties (SDQ) General health

Sample 0-62 Odds Ratio (OR) 14-40 OR Good Fair/poor OR (good/fair/poor) OR (fair/poor)
% (10.2%)  Unadjusted Adjustéd (9.0%) Unadjusted Adjustéd (13.4%)  (4.0%) Unadjusted Adjustéd Unadjustel Adjusted
General health Excellent 30.9 7.0 (ref) (ref) 5.7 (ref) (ref) 8.6 2.3 (ref) (ref) (ref) (ref)
Good 52.5 10.1 1.49%+* 1.37* 8.7 1.56%+* 1.26* 14.0 3.7 1.76%+* 1.58%+* 1.63* 1.43*
Fair 14.0 154 2.43%xx 1.9 %+ 15.8 3.08*** 1.71%%* 21.1 7.9 3.36%** 2.59%** 3.71%x 2.61%+*
Poor 2.5 21.6 3.67** 2.54%xx 24.6 5.36*** 2.3gF** 17.0 11.7 3.30%** 2.26%** 5.69*** 3.39%**
Malaise score 0to3 86.5 8.9 (ref) (ref) 7.1 (ref) (ref) 12.4 3.4 (ref) (ref) (ref) (ref)
(psychological 410 9 (high) 135 15.9 1.93* 121 20.9 3.44% g gpkkx 182 7.9 1.89%* 1.12 2460 127
distress)
Felt low or sad No 67.2 8.9 (ref) (ref) 7.0 (ref) (ref) 11.8 3.0 (ref) (ref) (ref) (ref)
(for at least 2 weeks) Yes 32.8 12.8 1.50%+* 1.12 13.4 2.08*** 1.14 16.7 6.2 1.70*+* 1.27%+* 2.13%xx 1.43*
Ever diagnosed with  No 76.1 9.6 (ref) (ref) 7.5 (ref) (ref) 126 34 (ref) (ref) (ref) (ref)
depression or anxiety Yes 23.9 121 1.30** 0.92 13.8 1.99%* 1.22A 160 6.0 1.48%*= 1.03 1.81%*= 1.10
Self efficacy No negative indication 78.3 7.6 (ref) (ref) 55 (ref) (ref) 10.8 3.0 (ref) (ref) (ref) (ref)
Any negative 21.7 16.1 2327 197+ 198 4.25%% o gpkkx 181 6.6 2.05%*  153%*  230%*  1.46*
indication
'Adjusted for alll other factors in this domain plus childds age and gender.

Ap<0.1, *p<0.05, ** p<0.01, ***p<0.001.
Frequency otinreported datageneral health <0.1%, malaise score 2.7%, felt low or sad <@Jé&tdiagnosedvith depression <0.1%, locus of control 19.0%.
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Figure 3: Association between motherds health and well being
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Table4:Assoi ati on between mot herds socioeconomic situation and chi
Learning and development (FSP) Behavioural difficulties (SDQ) General health
Sample 0-62 Odds Ratio (OR) 14-40 OR Good Fair/poor OR (good/fair/poor) OR (far/poor)
% (10.2%)  Unadjusted Adjustéd (9.0%) Unadjusted Adjustéd (13.4%)  (4.0%) Unadjusted Adjustdd Unadjusted Adjustéd
Adult in employment 1 or more 83.4 7.8 (ref) (ref) 7.4 (ref) (ref) 12.4 33 (ref) (ref) (ref) (ref)
None 16.6 22.2 3.36*** 1.33* 18.5 2.84%xx 1.08 18.5 7.9 1.93%+* 1.13 2.55%** 1.28
Net household income  £31,200+ 24.0 3.8 (ref) (ref) 3.7 (ref) (ref) 9.4 1.7 (ref) (ref) (ref) (ref)
£20,806£31200 22.5 5.9 1.59* 1.35 6.0 1.66** 1.42* 11.1 25 1.25A 117 1. 44A 134
£10,4006£20,800 32.1 11.2 3.22%* 1.45* 10.3 2.98*** 1.60** 14.5 4.6 1.88*+* 1.41** 2.72%** 1.95%
£0-£10,400 21.5 194 6.11 % 1.11 17.4 5.48%x* 1.82* 17.8 7.2 2.67%* 1. 37A 439 2.14*
Income poverty No 72.0 6.4 (ref) (ref) 6.5 (ref) (ref) 114 2.9 (ref) (ref) (ref) (ref)
(<60% UK median) Yes 28.0 195 3.55%** 1.73%+* 16.2 2.79%** 0.97 17.9 6.9 1.97%+* 1.20 2.48*** 1.07
Receipt of means No benefits 64.0 6.3 (ref) (ref) 5.8 (ref) (ref) 11.4 2.7 (ref) (ref) (ref) (ref)
tested benefits Any benefit 17.0 12.6 2.16*** 1.16 12.1 2.23%*x 1.35* 15.5 5.0 1.57%* 1.16A 1.88+ 1.24
Benefit poverty 19.0 21.0 3.99%* 1.14 18.6 3.69%** 1.35A 183 7.6 2.14%xx 1.20 2.98*** 1.29
Housing tenure Owner occupier 62.3 55 (ref) (ref) 5.4 (ref) (ref) 11.3 2.8 (ref) (ref) (ref) (ref)
Private rented 8.6 13.9 2.78*** 1.80%+* 15.0 3.11%xx 2.03** 14.4 54 1.50*** 1.11 1.96*** 1.17
Social housing 23.6 19.4 4.13%* 1967  16.7 3550 g 7gkk 175 6.7 1.94%%  1.22% 2479 1.20
Other 55 17.0 3520  214% 134 2,755 1 g7 18.1 4.4 177+ 1.26A 1. 58A 089
Housingdifficulties No 97.3 10.0 (ref) (ref) 8.7 (ref) (ref) 13.4 4.0 (ref) (ref) (ref) (ref)
Yes 2.7 17.6 1.92% 1.01 21.0 2.79%* 1.58* 14.0 5.9 1.18 0.82 1.53 0.94
Area index of multiple  Highest quintile 18.2 3.9 (ref) (ref) 4.4 (ref) (ref) 9.3 2.4 (ref) (ref) _ (ref) (ref)
Deprivation (IMD) 60-<80 18.5 4.6 1.18 1.15 5.2 1.19 1.13 . 11.9 2.7 1.28* 1.22A 110 1.00
40-<60 20.9 9.3 2.53*** 1.94%** 8.1 1.92* 1.49A 130 3.0 1.44** 1.21 1.25 0.95
20-<40 19.3 12.0 3.37** 2.14** 10.4 2.55%** 1.66** 14.5 5.4 1.87%* 1.39* 2.30** 1.45
Lowest quintile 23.1 18.9 5.74% 2.73%** 16.8 4.40%* 2.19%** 17.3 6.2 2.30%** 1.43* 2.64%** 1.31
'Adjusted for alll other factorrs in this domain plus childodés age and gende

Ap<0. 1,

*p<0.05, **

p<0. 01,

***p<0.001.
Frequency of unreported datatudt in employment 0.1%, household income 7.0%, income poverty 7.0%, benefit poverty 0.1%, housing tenure 0.1%, hausiieg 6%, index of multiple deprivation (IMD) <0.1%.
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Fi

gur e 4 Association

bet ween

mot her 6s socioeconomic

S

tuat

Learning and development

No adult in paid employment

Low est income (vs highest)

Poverty (income <60% UK median)

Benefit poverty (vs no means tested benefits)

T

Social housing (vs ow ner occupation)

Housing difficulties

Most deprived area IMD quintile (vs least)

w

Unhealthy group

No adult in paid employment

Low est income (vs highest)

Poverty (income <60% UK median)

Benefit poverty (vs no means tested benefits)

i

Social housing (vs ow ner occupation)

Housing difficulties

Most deprived area IMD quintile (vs least)

M

1 2 3 4 5 6 7 1 2 3 4 5 6
Odds ratio for poor learning and development (FSP) QOdds ratio for good, fair or poor health
@ Adjusted group model @ Adjusted group model
O Individual factor O Individual factor
Behavioural difficulties Poor health
No auln pid employment h:;:;:| No adul n paid employment h:;:;:|
Low est income (vs highest) Low est income (vs highest)
Poverty (income <60% UK median) Poverty (income <60% UK median)
Benefit poverty (vs no means tested benefits) Benefit poverty (vs no means tested benefits)
Social housing (vs ow ner occupation) -| Social housing (vs ow ner occupation) -|
Housing difficulties Housing difficulties
Most deprived area IMD quintile (vs least) | Most deprived area IMD quintile (vs least) |
. . ! ! ! . . | | |
1 2 3 4 5 6 7 1 2 3 4 5 6

Odds ratio for behavioural difficulties (SDQ)

@ Adjusted group model
O Individual factor

Odds ratio for fair or poor health

@ Adjusted group model
O Individual factor
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Key indicators for the child outcomes
Model selection

The model selection began by considering all of the indicators across the four dditims.
thesemodels many of the indicators became redundant, that is, no association was seen once
other factors had been taken into account. A model selection technique was applied to remove
these factors one by one until all the factors which remained in the medehwaking a

significant contribution to the prediction of the outcome. The statistical significance of each of
the indicators was evaluated using the Wald test (UCLA Academic Technology Services 2008)
and indicators were maintained in the model if eitherWald test for all the categories together
was significant or the Wald test for any individual category was significant. A cut off point at the
10 percentsignificancelevel was taken so that factors which were marginally significant
statistically coud be considered within the models as well as those which were more strongly
significant.

Selected key indicators

In Figure5 we highlight the factors that net of all the other factors continue to have signdicant
marginally significant associationwith the child outcomes. The detailed Tables which
accompany this summafgllow in Tables 58 with corresponding illustrations iAgures 69.

FoundatiorStageProfile

The key indicators for whether children are assessed as being in the lowestoflebie
FoundationStagePr of i | e i ncl ude: mot her 6s age at firsi
attained and whether she has ever been in employment as well as language spoken in the home,
family size and whether the child was a twin or attiple Mot her 6s sel f rated
she was depressed as assessed by the malaise inwerteralso important factors as were

living in poverty, type of housing tenure and living in a deprived area.

Behaviour Difficulties

The factorsfound to beimportant in identifying those children who were in approximatbéy

top decile (9 per cemf the childrei of the total difficulties behaviotuincluded: mothers level of
gualificationpar ent 6 s rel ationship at t bkenintherhemeof t h
whether the child was first born or a multiple birth. Whether the mother was happy about being
pregnant or smoked during pregnancy were als
health, her malaise score aself efficacy Housingand area also mattered in terms of housing

tenure, whether the family had experienced housing difficulties and whether they lived in a
deprived area.

Child health
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For the 17 per cent who reported thatirtiehild was not in excellent or very good hbaihe

i mportant factors included mothero6s age at fi
away from hope before age 17, language spoken in the, vame¢her she had been happy to be
pregnant, her own setated general health whether she baffered from poshatal depression

and whethershe felt in control of her own liféself efficacy) The only socieeconomic factor

that came through was level of income.

Level of incomewas also the only socieconomic factor that came through for there

stringent health category which included children that the mother described as being in fair or
poor health which constituted 4 per cent of the 5 year old chilfifenr t hi s gr oup mot
rated health was also important and two indicators pfession came through; the migkscore

and the indicator of postatal depressioi.he postnatal indicator showed a stronger association

than the malaiseFor this small group of children late presentation for -guatt&al care ono ante

natal care waslso importantas was whether the mother continued to smoke during the
pregnancy. The language factor was also important as were whether #rerd wr more

children in the homeas well aswhetherthe mother had seen her parents separate during her
childhood.

In sum there were a number of factohst were commomcross all the outcomesicluding:

mat er nal qgualifications, | anguage spoken I n
Additionally, one or other measure of depression was associated wiitle @litcomesas well as

one or other of the measures of socioeconomic situafioere were also factors that were more
gpecifically to a particular outcomes u ¢ h as smoking during preg
behavioural difficulties and health status.
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FQure 5: Factors maintained as predictive for

FSP SD@’ Health® Health?
Pre-birth demographic characteristics
Mot her 6s age at chil dds
Mot her 6s age at first bir « 5
Mot her 6atongual i fic « x o
Mother never employed *
Mother lived away from home before age 17 .
Mot her 6s parents separat e *
Parents relationshipmarried/cohabiting/lone mother *
Language usually spoken in the home * . o o
Number of chidren in the home * *
Child is first born "
Child is a twin or a triplet * *
Mot her 6s feelings and behi;
Pregnancy planned
Feelings about pregnancy * *
Presentation for antenatal care o
Smoking duriig pregnancy * »
Intake of alcohol during pregnancy
Mot her 6s health and well by
Self rated general health . . o o
Malaise score * . o
Felt low or sad for at least 2 weeks * *
Ever diagnosed withriety or depression
Self efficacy : :
Socioeconomic situation at 9 months post the birth
Adult in the home in paid employment
Net household income x *
Poverty (equivalised income <60% UK median) :
Receipt of means tesi benefits
Housing tenure : :
Housing difficulties :
Area deprivation (IMD 2004 score) : :

! Poorest 10 percent on Foundation Stage Profile total assessment of learning and development
2 Highest 9 percent for total difficulties scdrem Strengths and Difficulties Questionnaire

3 General health rated as good, fair or poor (17 percent) versus excellent or very good.

* General health rated as fair or poor (4 percent) versus excellent, very good or good.
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Table 5: Selected predictivecfa or s f or childrends | earning and de
Learning and development Adjusted estimates Notes: reason selected
(FSP total score-82, 10.2%) OR 95%ClI p
Chil ddéds gender Female

Male 1.93 (1.64,2.26) 0.000 [Control]
Chil dés birth 1.16 (1.13,1.19) 0.000 [Control]
(relative to Sept 2000)
Mot her 6 Ebirtag e 1319 157 (0.89,2.77) 0.121

20-24 142 (0.83,2.41) 0.196

2529 1.11 (0.64,1.91) 0.710

30-34 0.98 (0.57,1.67) 0.937 Combined Wald test: p=0.042

35+ (ref)
Mot her &8s qual i1 NVQlevel4/5 (ref)

NVQ level 3 1.12 (0.76,1.65) 0.568

NVQ level 2 157 (1.19,2.08) 0.002

NVQ level 1 2.32 (1.67,3.21) 0.000

No qualifications 2.13 (1.55,2.91) 0.000 Combined Wald test: p=0.000
Mother ever worked Yes (ref)

No 1.34 (1.08,1.65) 0.007 Wald test: p=0.007
Language usually English (ref) Combined Wald test: p=0.123
spoken in home English and other  1.34 (0.97,1.84) 0.075 But, marginal individual effect English and Other: p=0.075

Other language only 1.22 (0.88,1.69) 0.227 [note: if English and other/ other language grouped together: p=0.
Children in home 1 child (ref)

2 children 1.10 (0.92,1.31) 0.286

3 children 146 (1.15,1.85) 0.002

4+ children 1.51 (1.10,2.06) 0.010 Combined Wald test: p=0.007
Child twin/triplet Single birth (ref)

Twin or triplet 1.77 (1.05,2.98) 0.032 Wald test: p=0.032
General health Excellent (ref)

Good 1.18 (0.96,1.44) 0.110

Fair 146 (1.13,1.88) 0.004

Poor 1.78 (1.17,2.73) 0.008 Combined Wald test: p=0.008
Malaise score 0Oto3 (ref)
(psychological distress) 4t0 9 (high) 1.30 (1.00,1.68) 0.049 Wald test: p=0.049
Incomepoverty No (ref)
(<60% UK median) Yes 1.34 (1.11,1.62) 0.002 Wald test: p=0.002
Housing tenure Owner occupier (ref)

Private rented 1.67 (1.25,2.23) 0.001

Social housing 1.68 (1.32,2.13) 0.000

Other 1.79 (1.22,2.64) 0.003 Combina Wald test: p=0.000
Area index of multiple Highest quintile (ref)
Deprivation (IMD) 60-<80 1.06 (0.64,1.76) 0.810

40-<60 1.78 (1.16,2.72) 0.008

20-<40 1.83 (1.18,2.85) 0.008

Lowest quintile 2.05 (1.32,3.20) 0.002 Combired Wald test: p=0.001
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Fi

gure 6: Selected predictive factors

for

chi

Mother aged 13-19 at first birth (vs 35+)
20-24 |
25-29 |
30-34 |

Mother qualified to NVQ level 3 (vs 4/5) |
NVQ level 2 |

NVQ level 1 |

No qualifications |

Mother never employed

English and other language spoken in the home

Other language only spoken in the home

2 children in the home (vs only child)
3 children in the home

4 children in the home

Child is a twin or a triplet

i

Mother's general health is good (vs excellent)
Mother's general health is fair
Mother's general health is poor

Mother reported high malaise score

Living in poverty (<60% UK median)

Privately renting (vs ow ner occupier)

Social housing

Other accomodation

2nd IMD quintile (vs least deprived)
3rd IMD quintile
4th IMD quintile

Most deprived area |

[ —

15 2 2.5

Odds ratio for poor learning and development
adjusted for all selected factors plus child's age and gender
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Tabl e 6:

Sel

ected

predictive

factors for c hi

Behavioural difficulties

Adjusted estimates

Notes: reasn selected

(SDQ total difficulties score 140, 9.0%) OR 95% CI p
Chil ddéds gender Female (ref)
Male 1.87 (1.58,2.23) 0.000 [Control]
Chil dés age at 1.00 (0.67,1.49) 0.994 [Control]
(relative to age 5)
Mot her 6s qual i NVQlevel4/5 (ref)
NVQ level 3 1.26 (0.90,1.77) 0.175
NVQ level 2 1.45 (1.10,1.90) 0.008
NVQ level 1 1.75 (1.26,2.42) 0.001
No qualifications 2.00 (1.41,2.83) 0.000 Combined Wald test: p=0.002
Relatiorship with Married (ref) Combined Wald test: p=0.1085
chil dés f at her Cohabiting 1.26 (2.01,1.57) 0.037 Butindividual effect for cohabiting: p=0.037
Not living together 1.24 (0.91,1.69) 0.168 [note: if Cohabiting and Not living together gneed together:
p=0.029]
Language usually English (ref)
spoken in home English and other 1.10 (0.79,1.54) 0.562 Combined Wald test: p=0.1944
Other language only 1.65 (0.96,2.83) 0.070 But, marginal individual effect other language only: B5®
Child first born First birth (ref)
Second or later birth 0.76 (0.62,0.93) 0.008 Wald test: p=0.008
Child twin/triplet Single birth (ref)
Twin or triplet 1.66 (0.97,2.84) 0.063 Marginal Wald test: p=0.063
Feelings abut Very happy (ref)
Pregnancy Happy 1.19 (0.95,1.48) 0.123
Not bothered / 1.34 (1.04,1.73) 0.022 Combined Wald test marginal: p=0.0541
unhappy
Smoking in pregnancy Non smoker (ref)
Gave up 0.98 (0.74,1.31) 0.905
Continued 1.46 (1.14,1.88) 0.003 Combined Wald test: p=0.007
General health Excellent (ref)
Good 1.17 (0.95,1.45) 0.131
Fair 1.48 (1.12,1.95) 0.007
Poor 2.02 (2.27,3.21) 0.003 Combined Wald test: p=0.01
Malaise score Oto3 (ref)
(psydological distress) 4to0 9 (high) 1.89 (1.47,2.42) 0.000 Wald test: p=0.000
Self efficacy No negative indication (ref)
Any negative indication 2.09 (1.67,2.63) 0.000 Wald test: p=0.000
Housing tenure Owner occupier (ref)
Privae rented 1.68 (2.17,2.42) 0.005
Social housing 1.32 (0.99,1.75) 0.055
Other 1.18 (0.77,1.81) 0.453 Combined Wald test: p=0.03
Housing difficulties No (ref)
Yes 151 (0.96,2.39) 0.075 Marginal Wald test: p=0.07
Area index of miltiple Highest quintile (ref)
Deprivation (IMD) 60-<80 1.10 (0.72,1.67) 0.659
40-< 60 1.35 (0.89,2.03) 0.154
20-< 40 1.38 (0.94,2.03) 0.101
Lowest quintile 1.71 (1.18,2.48) 0.005 Combined Wald test: p=0.02
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Figure 7:Sedct ed predictive factors for childrends betl

Mother qualified to NVQ level 3 (vs 4/5)
NVQ level 2

NVQ level 1

No qualifications

Cohabiting w ith father at birth (vs married)
Not living together

English and other language spoken in the home
Other language only spoken in the home

N

Child is mother'sfirst born

Child is a twin or a triplet

Happy (vs very happy) about the pregnancy :
Not bothered / unhappy

Gave up smoking during pregnancy (vs non smoker)
Continued smoking through pregnancy |

Mother's general health is good (vs excellent)
Mother's general health is fair
Mother's general health is poor

|
Mother reported high malaise score | ]
Any negative indication for self efficacy | )

[
Privately renting (vs ow ner occupier)
Social housing F
Other accomodation
Experience of housing difficulties |HE
2nd IMD quintile (vs least deprived)
3rd IMD quintile
4th IMD quintile
Most deprived area
1
1

15 2 2.5 3

Odds ratio for behavioural difficulties
adjusted for all selected factors plus child's age and gender
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Table 7: Selected predictive factors
General health Adjusted estimates Notes: reason selected
(good/fair/poor 17.4%) OR 95%ClI p

Chil ddéds gender Female (ref)

Male 1.24 (1.11,1.39) 0.000 [Control]

Chil dés age 0.72 (0.55,0.95) 0.019 [Control]

(relative to age 5)

Mot her 6 Ebirtag e 1319 1.19 (0.88,1.61) 0.256
20-24 1.35 (1.02,1.80) 0.038
2529 1.01 (0.77,1.32) 0.966
30-34 0.94 (0.69,1.27) 0.676 Combined Wald test: p=0.02
35+ (ref)

Mot her 6s qual i NVQlevel4/5 (ref)

NVQ level 3 1.00 (0.82,1.21) 0.968
NVQ level 2 117 (0.98,1.39) 0.087
NVQ level 1 1.37 (1.12,1.68) 0.003
No qualifications 145 (1.15,1.82) 0.002 Combined Wald test: p=0.01

Mother lived away No (ref)

from home before 17 Yes 1.21 (1.02,1.42) 0.024 Wald test: p=0.03

Languageusually English (ref)

spoken in home English and other 185 (1.57,2.19) 0.000
Other language only 144 (1.04,1.99) 0.027 Combined Wald test: p=0.000

Feelings about Very happy (ref)

Pregnancy Happy 1.06 (0.93,1.22) 0.388 Combined Véld test: p=0.13
Not bothered / 1.18 (1.00,1.40) 0.052 Butmarginal individual effect feelings about pregnancy: p=0.(
unhappy

General health Excellent (ref)

Good 149 (1.26,1.75) 0.000

Fair 2.32 (1.86,2.90) 0.000

Poor 2.03 (1.44,2.87) 0.000 Combined Wald test: p=0.000
Felt low or sad No (ref)
(for at least 2 weeks) Yes 1.30 (1.14,1.47) 0.000 Wald test: p=0.000

Self efficacy No negative indication  (ref)
Any negative indication 1.22 (1.03, 1.45) 0.023 Wald test: p=0.03
Net household income £31,200+ (ref)
£20,800£31,200 1.05 (0.84,1.31) 0.659
£10,400£20,800 1.16 (0.93,1.43) 0.180 Combined Wald test: p=0.18
£0-£10,400 1.28 (1.02,1.60) 0.030 Butindividual effect lowest income group=.03

Note smoking and alcohol maintained in model with marginal effeptstective effect for quitting smoking in pregnancy odds ratio 0.85, p=0.10 plus negative
effect of never drinking compared to all other groups (combined Wald test3.69%)o sen t o remove as not “risk factorsbd
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Figure 8: Selected predictive factors for wunheal

Mother aged 13-19 at first birth (vs 35+)
20-24
25-29
30-34

Mother qualified to NVQ level 3 (vs 4/5)
NVQ level 2
NVQ level 1

No qualifications

Mother lived aw ay from home before age 17

English and other language spoken in the home

Other language only spoken in the home

Happy (vs very happy) about the pregnancy
Not bothered / unhappy

Mother's general health is good (vs excellent)

Mother's general health is fair

Mother's general health is poor

Mother felt low or sad for at least tw o w eeks

Any negative indication for self efficacy

Household income (2nd band vs highest)

3rd band

Low est

1 15 2 2.5 3

Odds ratio for good, fair or poor health
adjusted for all selected factors plus child's age and gender
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Table 8: Selected predictive factors
General lealth Adjusted estimates Notes: reason selected
(fair/poor 4.0%) OR 95%CI p
Chil ddéds gender Female (ref)

Male 1.24 (1.01,1.52) 0.037 [Control]
Chil dés age 0.73 (0.47,1.13) 0.156 [Control]
(relative to age 5)
Mot her ds parer No (ref)
separated before age 17 Yes 1.27 (0.97,1.67) 0.078 Marginal Wald test: p=0.078
Language usually English (ref)
spoken in home English and other ~ 1.51 (1.10,2.09) 0.011

Other language only 1.42 (0.76, 2.65) 0.265 Combined Wald test: p=0.038
Children in home 1 child (ref)

2 children 0.89 (0.66,1.20) 0.441

3 children 1.26 (0.91,1.73) 0.160 Marginal ®mbined Wald test: p=0.067

4+ children 1.38 (0.95,1.99) 0.091 Marginal individual effect 4+ children: p=0.0¢
First antenatal care 12 weeks or earlier (ref)

13-16 weeks 1.12 (0.80,1.58) 0.500

17-20 weeks 1.23 (0.77,1.96) 0.385

After 20 weeks 1.82 (0.97,3.40) 0.062

No antenatal care  1.70 (1.04,2.75) 0.033 Marginal combined Wald test: p=0.078
Smoking in pregnancy Non smoker (ref)

Gave up 1.04 (0.73,1.48) 0.840

Continued 1.45 (1.11,1.90) 0.006 Combined Wald test: p=0.020
General health Excellent (ref)

Good 1.31 (0.97,1.76) 0.079

Fair 2.25 (1.59,3.19) 0.000

Poor 2.85 (1.76,4.63) 0.000 Combined Wald test: p=0.000
Malaise score Oto3 (ref)
(psychological distress) 4t0 9 (high) 1.31 (0.98,1.74) 0.070 Marginal Wald test: p=0.070
Felt low or sad No (ref)
(for at least 2 weeks) Yes 141 (1.10,1.80) 0.007 Wald test: p=0.0066
Net household income £31,200+ (ref)

£20,800£31,200 1.26 (0.83,1.94) 0.279

£10,400£20,800 1.86 (1.23,2.83) 0.004

£0-£10,400 2.44 (1.55,3.82) 0.000 Combined W&l test: p=0.0006

for

poor
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Figure 9: Selected predictive factors for poor &

Mother's parents separated before age 17

English and other language spoken in the home

Other language only spoken in the home
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4 children in the home
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Household income (2nd band vs highest)

3rd band

Low est

15 2 2.5 3

Odds ratio for fair or poor health
adjusted for all selected factors plus child's age and gender
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Models for Different Groups of Children - Analysis of Interaction

A question that arose whilst specifying the models was whether a@oseh of risk

propensity models would be applicable for different groups of children. This question was
particularly pertinent for first born children, to whom services have traditionally been more
targeted, compared to children born to mothers who ajreade children. There was some
evidence that behavioural difficulties may be seen less frequently amongst children born to
mothers who already have children compared to first born children, but this pattern was not
seen for the other outcomes where naisicant difference was described once other factors
had been taken in to account. An analysis of interaction was used to investigate whether the
predictive factors had a different meaning, or level of effect, for first born or later born
children. Thisdind6t provide strong or consistent evi
different levels of effect for first born or later born children.

A similar interaction analysis was made of whether any risk factor had a different level of

effect for boys, whaend to experience poor outcomes more frequently compared to girls.

This didnét provide strong or consistent evi
levels of effect for boys compared to girls.

Ideally interaction analysis would have beeadit determine whether there were predictive
factors which had a different meaning or level of effect for children of mothers from different
Ethnic minority groups. However even within the large MCS study the numbers of mothers
from Ethnic minority groupsvere too small to carry out a reliable analysis of interaction so
this could not be implemented. Nevertheless, we thought it would be useful to examine how
ethnicity relates to the child outcomes and we do this in the next section.

Ethnicity and Child Outcomes

The UK has increasingly become an ethnically diverse society and in the MCS sample 13 per

cent of the babies were born to mothers from ethnic minority populations. The MCS mothers

were asked which ethnic identity category they felt they belotmedrresponding to the

categories used in the UK census (Office for National Statistics 2003). For this analysis

mot her s ethnicity was grouped into the cate
Bangladeshi, Black Caribbean, Black African and Other Vailg the classification system

used in Kelly et al 208a The distributions are shown in the first column of Teble

It is apparent from Tabl®, illustrated also in Figure 1@hat maternal ethnicity is associated

with the child outcomes. In thisble we show the unadjusted odds, and adjusted estimates
with and without adjustment for languages spoken at home. From the unadjusted odds ratios
we see that children from all the ethnic groups bar those with mothers of Indian origin are
more likely to bein the lowest 10 per cent of the Foundat®tageProfile. However, after

taking into account the other background factors only children of mothers of Pakistani origin
are found to be significantly different from the White children, and this is rekativebk
relationship (significant at the 10 per cent level) once we add in the additional adjustment for
language spoken in the home.

With regard to behavioural difficulties we see evidence of greater difficulties amongst the
Pakistani, Bangladeshi andlildren with a Black Caribbean heritage, but after adjustment we

see that once again it is only the Pakistani children that are significantly different from the
reference group of children of White mothers. We are not in a position to know whether these
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real cultural differences or possible response biases in their answers to the questions. The
SDQ has been used on Bangladeshi older children and found to be a useful tool for
identifying children with behaviour problems (Mullick and Goodman, 2001). Thusgiitm

be expected that this may also be the case for other South Asian groups. Turning to the health
outcomes we see that after all the adjustments the Pakistani children have poorer reported
health status on both our health measures and Indian and Bahglatiddren are also
relatively more unhealthy on the wider definition of health sta®une of the clearer points to
emergefrom this analysisis that relatively speakingPakistani children are faring less well
educationally, behaviourally and healtise/than children from other ethnic groups.

Alt hough there were observed differences 1in
the minority Ethnic groups it is difficult
factor as such. Moreey, practically speaking the estimated associations between Ethnicity
and childrends outcome are strongly subject
mothers within each group and as illustrated by the wide confidence inteFable Q) it is

difficult to differentiate reliably between the groups. For these reasons, a detailed
examination of Ethnic origin in which the largest minority groups in the UK were each
represented was made following rather than within the model selection procedumethE

outset we regarded ethnicity to be a potentially important attribute in terms of maternal
behaviour and child development. It was hoped that we would be able to do all our analyses
separately by ethnic group. But, even in a large sample such 8CBeand one that had
oversampled ethnic minority wards to increase the sample size, there was still insufficient
numbers for us to be able to do this.

From these data we would hesitate to suggest estimates for risk propensity by Ethnicity but
rather ecommend that further research for the PREview tool enswstesrg representation

of mothes from Ethnic minority groups and consideration of whether there may be services
which could be of particular benefit to these mothers.
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Table 9: Associonbetve en mot her 6s et hnic origin and ch

Mot her 6 s Sample Outcome Unadjusted estimates Adjusted estimatés Adjusted esimatés
Ethnicity % % OR 95% ClI OR 95% ClI OR 95% ClI

Learning and developme(fSP total score-82, 10.2%)

White 86.5 9.0 (ref) (ref) (ref)

Indian 2.2 9.3 1.03 (0.65,1.62) 0.91 (0.59, 1.40) 0.83 (0.49, 1.38)
Pakistani 3.7 24.7 3.30***  (2.32,4.68) 1.85* (1.18,2.90) 1. 6 8 (0.98,2.86)
Bangladeshi 1.3 23.1 3.03***  (1.79,5.14) 1.26 (0.63,2.53) 1.15 (0.52, 2.52)
Black Caribbean 1.9 18.5 2.28** (1.35,3.86) 1.49 (0.91,2.45) 1.49 (0.91, 2.45)
Black African 2.1 16.1 1.94*  (1.31,2.87) 0.97 (0.64,1.47) 0.91 (0.59, 1.39)
Other 2.3 15.3 1.82* (1.27,2.61) 1.35 (092,2.00) 1.26 (0.79, 2.00)
Behavioural difficulties (SDQ total difficulties score-20, 9.0%)

White 8.5 (ref) (ref) (ref)

Indian 10.3 1.24 (0.66,2.34) 1.32 (0.67,2.60) 1.31 (0.58, 2.95)
Pakistani 18.8 2.51%*  (1.89,3.33) 1.80* (1.26,2.58) 1.76* (1.00, 3.09)
Bangladeshi 15.8 2.03* (1.17,3.52) 1.35 (0.78,2.35) 1.29 (0.64, 2.60)
Black Caribbean 18.8 2.51*  (1.29,4.87) 1.45 (0.73,2.88) 1.45 (0.73, 2.88)
Black African 7.9 0.92 (0.46,1.84) 0.58 (0.30,1.13 0.58 (0.28,1.18)
Other 10.2 1.22 (0.67,2.24) 1.00 (0.54,1.87) 0.99 (0.52,1.87)
General health (good/fair/poor 17.4%)

White 15.7 (ref) (ref) (ref)

Indian 29.9 2.29%*  (1.60,3.27) 2.15** (1.48,3.10) 1.88*  (1.22,2.90)
Pakistani 40.1 3.59%*  (2.96,4.36) 2.70**  (2.21,3.31) 2.39** (1.70, 3.35)
Bangladeshi 29.3 2.22%* (157,3.14) 1.63* (1.13,2.37) 1. 46 (0.93,2.30)
Black Caribbean 24.1 170  (1.23,2.35) 1.30 (0.93,1.80) 1.29 (0.93,1.79)
Black African 175 1.13 (0.80,1.61) 0.87 (0.59,1.28) 0.79 (0.50, 1.25)
Other 21.8 1.49*  (1.12,1.99) 1.30 (0.98,1.74) 1.20 (0.86, 1.67)
General health (fair/poor 4.0%)

White 3.7 (ref) (ref) (ref)

Indian 45 1.22 (0.69,2.14) 1.38 (0.78,2.46) 1.29 (0.62, 2.70)
Pakistani 9.3 2,677+  (1.81,3.93) 2.22** (1.46,3.37) 2.07* (1.20, 3.58)
Bangladeshi 6.5 1.81*  (1.26,2.60) 1. 50 (0.97,2.32) 141 (0.77, 2.56)
Black Caribbean 7.2 2.02* (1.16,3.53) 1.34 (0.75,2.42) 134 (0.75, 2.42)
Black African 3.0 0.80 (0.33,1.90) 0.65 (0.25,1.64) 0.61 (0.23, 1.63)
Other 55 151 (0.89,2.56) 1.39 (0.80,2.43) 1.34 (0.73, 2.43)

'Adjusted for childbés age and gend e rociapet with theouttomeexdudimg lafigaage spaken s el ect e
in the home (see Figure 5 for detail of factors)

Adjusted for childoés age and gender all ot her f act espskendndHeect ed as
home

Ap < 0*p<4d0M5, ** p<0.01, ***p<0.001.

Frequency of unreported data for ethnicity 0.3%.
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Figurel0Associa i on bet ween mot her éds et hni
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Birth Weight

The domains considered within the selection procedure did not includevbight because a

key intention of the analysis was to consider characteristics which could potentially be

assessed during the antenatal period. Howeweanalysi®f birth weight was made

following the selection procedure as it can be an important toedibantenatal
circumstances for c¢hil dirthmeighsisaldoeknowntolmme nt al o
i mportant measure for assessing a childods fu
early health risks and those in later childh@@ag etal, 2003. It is also known to be related

to children's cognitive development (Kiernan and Mensah, 2009Yable10, and

illustrated in Figure 11ywe examine how birtlveight relatsto the age 5 child outcomes

thistabl e we al s o athknjcorgih as many of timonothers irdtlsese groups

have on average lighter babies than White mothers (Kelly et 88200After adjustment for

all the background factors we see that babies of less than 2.5 kg were more likely to be doing

less well aschool and to have poorer healtowever, here was little evidence that low

birth weight was associated with later behaviour difficulties.

Tablel10: Associa i on bet ween childrendés birth weight
Chi |l dbés Sample Outcome Unadjwsted estimates Adjusted estimatés
weight % % OR 95% ClI OR 95% ClI

Learning and development (FSP total sco&2010.2%)

3.5kg or more  40.7 8.6 (ref) (ref)

3to0 3.5kg 35.2 9.0 1.05 (0.87,1.27) 0.99 (0.81,1.21)
2.5 b 3kg 16.4 134 1.64**  (1.30,2.06) 1.34* (1.06, 1.69)
Less than 2.5kg 7.7 17.6 2.26**  (1.76,2.90) 1.86** (1.36, 2.56)
Behavioural difficulties (SDQ total difficulties score-2d, 9.0%)

3.5kg or more 7.7 (ref) (ref)

31t03.5kg 9.0 1.19 (0.96,1.48) 0.98 (0.78,1.24)
2.5 to 3kg 10.3 1.38* (1.08,1.77) 0.95 (0.72,1.25)
Less than 2.5kg 13.6 1.89**  (1.40,2.55) 1.22 (0.87,1.73)
General health (good/fair/poor 17.4%)

3.5kg or more 14.7 (ref) (ref)

3 to 3.5kg 17.6 1.24% (1.08,1.42) 1. 15 (1.00,1.32)
2.5 to 3kg 19.2 1.38**  (1.16,1.65) 1.12 (0.93,1.33)
Less than 2.5kg 27.4 2.20**  (1.81,2.66) 1.74** (1.41,2.15)
General health (fair/poor 4.0%)

3.5kg or moe 2.9 (ref) (ref)

3 to 3.5kg 4.0 1.37* (1.06,1.76) 1. 25 (0.96,1.63)
2.5 to 3kg 4.9 1.69* (1.23,2.33) 1.32 (0.94,1.85)
Less than 2.5kg 8.3 2.98**  (2.23,3.98) 2.23** (1.63, 3.04)

'Adjusted for chil d6s ticky amdmlbother éactatseselectpd as signifinantly mesaciated with the outcome (see
Figure 5 for detail of factors)

Ap<0.10, *p<0.05, ** p<0.01, ***p<0.001.

Frequency of unreported data for birth weight 0.1%.
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Figure 11 Associaion between childre 6 s bi rt h wei ght and out come

Poor learning and devleopment (FSP)
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3to 3.5kg (vs 3.5 kg or more)
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Less than 2.5 kg
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Ways in which this study might inform the PREview tool

Our analyses have shown that there are different levels of risk or vulnerability amongst
children conceived, born and growing up in different contextsitarsdlappaent that even

very early in life the odds are stackenvardssome children experiencing more difficulties
than others.

This kind of information potentially could be used to inform and plan intervention strategies
and in the next two sections we prese@mplesof how these types of analysis might inform

a PREview tool. The first section illustrates how weathe MCSbackground factors predict
which children will fall into a given rangand he second section providessmeillustrations

of how the evidece from the MG might be used to identify vulnerable groups of families
who might benefit from interventions.

Propensity Score Analysis

Havingestablished the salient factors associated with the child outcomes and having
established the robustness lod evidence for birth weiglfat the request of the
commissioners of this reseajdhese factors wer@nsidered together andedto estimate
risk propensity scores. Logistic regression models were fitted for eachdfiltheutcomes
whichincluded theselecteddctors from Figuréas wel | as t heanddbur | dos
usual controls fogender and age at assessm&hesemodels aragiven indetail in
Appendix1-4. Using the coefficient estimates from these models a linear prediction score
wascalculate for each child in the sample using the predict functiortata$StataCorp LP,
2007). The linear prediction scores were grouped into stxdiah identifiedthe children in
the highestl per cenpredicted risk group (propensity strata B®0) through to children in

the lowestl0 per cenpredicted risk group (propensity stratd 0).

Foundation StageProfile

Tablellashowsthe concordance between the predicted propensity strata for poor learning
and development and the observed outcomesgst the children in the samplecéinbe

seen that amongst the 1% of children preditbetavethe highest risk scores the observed
frequencyfor poor learning and development was 49.4%. The observed frequencies
decreased gradually for children withwler predicted risks through to 0.8% amongst the
children in the lowest risk propensity strata.

Considering this analysis in terraits potentialfor identifying all children who would
experience poor learning and developmamt seeshat 5.1percentof these children were
within the highest risk propensity strata, 1pefcent werewithin the highest or second
strata, and 32.@ercent werewithin the first three strata, that is amongst thepéfcent of
children with the highest predicted risk.

The analysidor learning and developmesbfar has used the definition of poor learning and
developmentvhich includeshildren with scores of-82 which is approximately the lowest
decile of the distribution for the total FSP scdZensideringchildrenwith scores from 63 to

72, approximately the next decilhe predictive risk strata were also to some degree effective
for identifying children with this level of difficultyFor exampleamongst the highest risk

strata 15.6ercent ofthe children expeéenced this degree of difficulty in addition to the 49.4
percent experiencinghe highest level of difficulties.
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Behaviour difficulties

Turningto the behaviour difficulties outcome we see froable11b that amongst the 1% of
children predicted withhe highest risk scores the observed frequency of behavioural
difficulties was 40.6%, decreasing to 1.3% amongst the children in the lowest risk propensity
strata.From the standpoint of identifyirgl children whomight experiencehigh levels of
behaviarr difficulties we see¢hat 5.2percent ofthese children were within the highest risk
propensity strata, 198rcent werewithin the highest or second strata, and Péfcent
werewithin the first three strata, that is amongst theé&fcent ofchildren with the highest
predicted risk.

The predictive risk strata were also effective for identifying children with a slightly less
extreme level of difficulty with scores of 11 to 13 which is approximately the second decile
of the distribution. For exantg, amongst the highest risk strata 288cent ofthe children
experienced this level of difficulty in addition to the 4@& cent experiencinghe highest

level of difficulties.

Child Health

In Tables 11c and11d we present the analogous datatfeg two health measures. Talilix
showsthe modebasedon predictng being ingood, fair or poor health as opposed to
excellent or goodn this model itcanbe seen that amongst the 1% of children predicted with
the highest risk scores the observedjdiency of fair or poor health was 14.7%, decreasing to
0.5% amongst the children in the lowest risk propensity strata. Considering this analysis in
termsof its potential to identify all children who would experience fair or poor healthp&.9
cent ofthese children were within the highest risk propensity strata, . tentwere within

the highest or second strata, and 237 centwere within the first three strata, that is
amongst the 1Percent ofchildren with the highest predicted risk. Amone thighest risk
strata 3.0percenbf t he chil dren experiencepgercegoodd h
experiencing fair or poor health.

The model which predicted fair or poor health as opposed to the other categories is shown in
Tablel11d. Thisprovided a slightly improved level of prediction for fair or poor health

compared to the previous health model in Tdldle 3.8per cenbof the children who

experienced fair or poor health were within the highest risk propensity stratget ¢eht

werewithin the highest or second strata, and 2f8cent werewithin the first three strata.
However prediction of &égooddé health as oppos
less than in the previous model.

Summary for all the outcomes

Looking across all the outcomésis apparentthath i | dr ends behastheour al d
most clearly predicted outcome from the risk propensity mowédssee thaB7.3 percent of

children with the highest level of difficulties were identified within tbp 1.0 percent of the

predicted risk, 71.per centwithin the top 3Qoer centand 80.9 within the top 4fer cent

(Tablel1l1b). Prediction of difficulties in learning and development was slightly less

effective, 32.2er centof children with the higbst level of difficulties were identified

within the top 1(er centof the predicted risk, 64 @er centwithin the top 3(er centand

76.8 within the top 4@er cent(Tablel11a). Prediction of fair or poor health was slightly less
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effective again, 8.8 per centof children with the highest level of difficulties were identified
within the top 1Qper centof the predicted risk, 62 per centwithin the top 3(er centand
72.3 within the top 4@er cent(Table11d).
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Table 11a: lllustrationofsik pr opensity score estimation fo
development

Outcome level Lowest level (total score-62, 10.2%) 2" level (total score 632, 9.6%)
Propensity strafa Observed Identification Observed Identification
frequency (%) (cumuldive %) frequency (%) (cumulative %)

99-100 49.4 5.1 15.6 1.7

9599 35.1 194 17.5 9.2

9095 25.2 32.2 18.4 19.1

80-90 18.8 51.3 16.3 36.6

70-80 13.1 64.7 15.2 53.0

60-70 11.9 76.8 10.6 64.4

50-60 6.7 83.6 8.5 73.6

4050 5.6 89.4 7.7 81.8

3040 4.0 93.4 5.7 87.9

20-30 3.7 97.2 4.8 93.1

10-20 2.0 99.2 4.1 97.5

0-10 0.8 100.0 2.4 100.0
Tpropensity strata categorised from predicted odds of being in the Iewebisingh e predi cti ve factors: motheros
mot her 6s qualifications, mother never employed, | angataigoea usually s
triplet, mot herds gener al heoallstim,g metnhuere§ s amalaa ideg r s ov@itie l,odn@ ® wenri tl yd,0

birth month and year also included as a control but not included in estimation of risk propensity. Model shown in Appéerdixalysis
includes children with complete informati for all predictive factors as listed.

Table 11b: 'l lTustration of risk propensity s
difficulties

Outcome level Highest leve(total score 1440, 9.0%) 2"evel (total score 113, 10.3%)

Propensity strata Observed Identification Observed Identification

frequency (%) (cumulative %) frequency (%) (cumulative %)

99100 40.6 5.2 28.8 3.1

9599 30.1 19.9 17.4 10.2

90-95 28.3 37.3 16.7 18.8

80-90 17.6 590 15.9 35.2

70-80 10.5 719 13.6 49.2

60-70 7.3 80.9 9.7 59.1

50-60 4.8 86.8 7.2 66.4

40-50 2.9 90.4 9.0 75.7

3040 2.4 934 7.5 834

20-30 3.2 97.2 7.9 915

10-20 0.9 98.4 4.2 95.8

0-10 13 100.0 4.1 100.0

Tpropensity stita categorised from predicted odds of beingintheloleestu si ng t he predictive factors: mot h
relationship at birth, language usually spoken in the home, child is first or later born, child is a twin or a tripigs, delut pregnancy,

smoking during pregnancy, mot herds gener al healt h, fliaultids,e r 6 s mal ai s

area deprivation, chiChidsddgemader aand nb ie rovbbt eavie estinmtion df niskcdropethsityd as a co
Model shown in Appendix 2. The analysis includes children with complete information for all predictive factors as listed.
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Table 11lc: Il 1l lTustration of risk prathyensity s
group)

Outcome level Fair/poor (4.0%) Good (13.4%)

Propensity strafa Observed Identification Observed Identification

frequency (%) (cumulative %) frequency (%) (cumulative %)

99100 147 3.9 340 2.8

9599 11.4 16.1 26.9 11.6

90-95 8.8 27.7 20.5 20.0

80-90 6.8 45.7 17.2 34.0

70-80 6.1 61.8 15.8 46.9

60-70 4.9 74.8 16.1 60.1

50-60 33 83.6 12.3 70.1

4050 1.6 87.9 8.5 77.1

3040 1.9 93.0 8.6 84.1

20-30 14 96.6 9.0 91.4

10-20 0.8 98.7 6.4 96.7

0-10 0.5 100.0 4.1 100.0
Tpropensity strata categorised from predicted odds of good, fair or poor health versus excellent or very good usinditeciacamtis
mot her 6s age hetr 6fsi rqutalbifritcla,t i mots, mot her | ived away from home prio
feelings about pregnancy, motherds general health, andbitht | ow or sad
weight.C h i | gk atsntermiew also included as a control but not in estimation of risk propensity. Model shown in Appendix 3. The
analysis includes children with complete information for all predictive factors as listed.
Table 11d: Illustration of risk propensitysca@es t i mat i on for chil drenods

Outcome level Fair/poor (4.0%) Good (13.4%)

Propensity strafa Frequency Identification Frequency Identification

(%)* (cumulative %) (%)* (cumulative %)

99100 14.9 3.8 19.8 15

9599 13.2 17.3 22.0 8.5

90-95 9.2 28.8 217 16.8

80-90 7.7 48.2 19.9 32.3

70-80 5.6 62.5 16.5 45.1

60-70 3.8 72.3 14.3 56.2

50-60 3.7 81.6 13.8 66.9

40-50 2.9 89.1 11.6 76.0

3040 2.0 94.1 8.8 82.7

20-30 13 97.3 9.0 89.7

10-20 0.7 99.1 7.3 95.4

0-10 0.4 100.0 5.9 100.0

Tpropensity strata categorised from predicted odds of fair or poor health versus excellent, very good or good usinditieefacemis:
separati on o flanguage usmallyspoken i the momenper of children in the homeme of presentation for antenatal
car e, smoking during pregnancy, mot her 6s gener al heenderand mot her 6s

birth weight. Chi | dd6s age at interview also included as a control but not
analysis includes children with complete information for all predictive factors as listed.

47



Indicators currently collected through the maternity and child health
systems How welldotheyp edi ct chil drends out come:

The model selection and estimation of risk propensity models was carried autekiricted

set of MCS variablethatmost closelycorresponddto data currently codictedduring

pregnancyby the locaimaternal anahild health systeswhich weresupplied by the

commissioner of the researdks the factors which are collected may vary according to area

this analysis was carried with a set of factors which firstly shadud mot her 6 s qual i 1
and household employment situation, and secodidiyiot includethese two variable3.he
availablefactorsand those maintained by the model selection are summaniseglres 12

and 13and the full models are given in Appexdé12.

A comparison of thénformation ®llected in thanaternal andhild health system and the

MCS data shows that there are both commonalities and differences across tbempared

with the MCS the most notable differences are thatrtheernalbndchild health system does
notyetcont ain infor mat i on -beingnandoéshhave m®rmdtienal t h an
onmot her 6s exper i ence twemothemfmilybackground, languaga b i | i t
spoken in the home, feelings about the pregpgor indicators of income and housing

situation.

In Tables 12ad we show the @mparison between the effectiveness of the prediftam

using the currently collected variables compared to the more detailed MCSearialyse
discussion that followsve refer to these as the currembdelsand the detailed model

respectively Forreasons o€omparability birth weigha nd ¢ h i | mbtdreludedernx ar e
either of the sets of propensity risk score calculations.

FromTable 12ave seehat there wasamereduction in the prediction of poor learning and
development from the current model compared to the detailed ni@dedxamplefrom the

current model 26.percent of the children experiencing poor learning and development were
identified to be amongshe highest risk 1@er centof childrenas compared with 29 2er

cent identified by the detailed modeln t he current model without
household employment the identification was slightly lower again at 24.6 per cent.

In contiast the level of prediction of behavioural difficulties from the current model was

substantially lower than the detailed mqdedble 12bFor example25.7 percent of the

children experiencing high level of behavioural difficultiesere identifiedas leing

amongst the highest risk 10 peant of childrerin the current model which was substantially

less than the@®6 percent identified by the detailed modglentification of children who

would experience difficulties was similar in the current modeist h or wi t hout mo:
gualifications, 25.7 per cent and 25.1 per cent of the children were identified as being

amongst the highest risk 10 per cent by each of these models.

For both health modelsTables 12c and 12the levels of prediction from theiorent models
werealsolower than those from the detailed modétsr example16.9percent of the

children experiencing good, fair or poor health were identified to be amongst the highest risk
10 per cenbof children predicted by the current model congpkto 2.4 percent identified by

the detailed modeln the current model without household employment the identification

was slightly lower again at 16.5 per cent.
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For all our outcomes the predictions when maternal education and household emplogment ar
not included are similar but we note that other factors take on more importance such as
mother's age at first and the index of deprivation which highlights the potential relatedness of
thesesocioc-economic indietors.

This exercise guportsthat the extension of the current data collection could improve the

potential for predicigc hi | dr ends behavi oujraawelladthef f i cul t i e:
prediction oflearning and development ahdalth difficulties tosomedegree.
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Figure 12: Factors mainai ned as predictive for childrenod
restricted to currently collected data

FSP SDQ’ Health® Health?

Pre-birth demographic characteristics

Mot her 6s age at birth

Mot her 6s age at first Dbir * . o

Mothe 6 s quali fications * . o o

Parents relationshipmarried/cohabiting/lone mother x

Number of children in the home o

Child is first born .

Child is a twin or a triplet * *
Mot her 6s feelings and behi

Preseration for antenatal care . " o

Smoking during pregnancy " "
Socioeconomic situation at 9 months post the birth

Adult in the home in paid employment . . o

Area deprivation (IMD 2004 score) . " " "

! Poorest 10 percent on Falation Stage Profile total assessment of learning and development
2 Highest 9 percent for total difficulties score from Strengths and Difficulties Questionnaire

% General health rated as good, fair or poor (17 percent) versus excellent or very good.

* Geneal health rated as fair or poor (4 percent) versus excellent, very good or good.

Figure 13: Factors maintained as predictive
restricted to currently collected rdigmgna (with
adult in the home in paid employment)
FSP SDY’ Health® Health?
Pre-birth demographic characteristics
Mot her 6s age at chil dbés :
Mot her 6s age at first bir : : :
Parents relationship married/cohabiting/lone mothe : :
Number of children in the home x : %
Child is first born
Child is a twin or a triplet : :
Mot herds feelings and behi
Presentation for antenatal care x % %
Smoking during pregnancy : : :
Socioeconomic situation at 9 months post the birth
Area deprivation (IMD 2004 score) . B 5 5

! Poorest 10 percent on Foundation Stage Profile total assessment of learning and development
2 Highest 9 percent for total difficulties score fromeBigths and Difficulties Questionnaire

3 General health rated as good, fair or poor (17 percent) versus excellent or very good.

* General health rated as fair or poor (4 percent) versus excellent, very good or good.
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Table 12a: Comparison of potential gietion of currently collected data to prediction from
fully detailed MCS model for learning and development

Restricted to currently collectgd Restricted to currently collected Fully detailed model

Propensity satd  Observed Identification Observed Identification Observed Identification
frequency (%) (cumulative %) frequency (%) (cumulative %) frequency (%) (cumulative %)

99-100 329 3.3 375 3.9 40.6 4.2

9599 29.9 15.2 25.1 14.8 315 17.0

9095 23.1 26.7 21.6 24.6 23.8 29.2

80-90 21.9 484 18.5 434 18.6 48.1

70-80 12.7 61.1 14.1 57.3 16.2 64.6

60-70 11.2 72.2 12.9 70.0 9.1 73.8

50-60 8.6 81.4 8.0 78.7 9.3 83.3

40-50 6.4 87.6 6.3 84.6 4.4 87.7

3040 4.6 92.3 6.5 91.5 5.1 93.0

20-30 35 95.5 4.6 95.8 3.8 96.8

10-20 2.5 98.1 2.4 98.2 1.9 98.8

0-10 2.0 100.0 2.0 100.0 1.2 100.0
%if information on motherodos qualifications and household employment
i f infor mati o ncatiomsishomgelvle enipoyment ad not fvailable

'propensity strata categorised from predicted odds of being in the IeweltFSP total score-62, 10.2%).

Predictive factordor restricced mod& mot her 6 s age at f i rs,39umbdr ofchildneninthehorhecahidl satywimarl i fi cat i
a triplet, presentation for antenatal caaglult in employment in the househotdhdarea deprivatiorChi | ddés birth month and vy
gender also included as controls but not included in estimatioskgoropensity. Model shown in Appendix 5.

Predictive factordor restricted mod& mot her 6 s @@e eatt 6fsi m =tl, almbepod bhjldierpin thethorte,ichild ifa
twin or a triplet,presentation for antenatal caa@darea derivation.Chi | dés birth month and year and gende
not included in estimation of risk propensity. Model shown in Appendix 9.

Predictive factordor fully detailed model mot her 6s age at f i r sothebnevertehployed)tabhghageuduwllyqual i fi ca
spoken in the home, number of children in the homecore@dbvertyd i s a t wi
housing tenurandarea deprivatiorChi | ddés bi rt h mo nalshincluded as goateols buanotdnclglednndegimation of risk

propensity. Model shown in Table 5.

The analysis includes children with complete information for all predictive factors as listed.
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Table 12b: Comparison of potential prediction of curreatiifected data to prediction from
fully detailed MCS model for behavioural difficulties

Restricted to currently collectgd

Restricted to currently collected

Fully detailed model

empl oyment

Propensity satd Observed Identification Observed Identification Observed Identification
frequerty (%) (cumulative %) frequency (%) (cumulative %) frequency (%) (cumulative %)

99-100 27.3 3.3 30.2 3.8

9599 23.2 141 33.0 20.0

9095 21.4 25.7 22.2* 25.1* 27.0 36.6

80-90 16.2 44.0 16.5 43.7 18.2 59.0

70-80 135 59.1 125 59.5 9.3 70.4

60-70 10.8 71.3 9.9 69.5 7.0 79.0

50-60 7.1 79.2 6.9 7.7 5.6 85.9

40-50 6.3 86.3 6.4 84.2 3.3 90.0

3040 3.6 90.4 4.4 89.6 2.1 92.5

20-30 2.9 93.6 3.8 93.5 15 94.4

10-20 2.7 96.6 3.0 97.4 2.8 97.9

0-10 3.0 100.0 2.9 100.0 1.8 100.0
%if information on motherds qualifications and househol d
i f information on moehdidemmoygmentaranoiatbailablet i ons i s hous

'propensity strata categorised from predicted odds of being itighest leve{SDQ total score 140, 9.0%).

* the 99100 and 9999 strata could not be determined from the model due to the grouping of the obssryedpensity scores and

potential cut points thus the first strata categorised includes all of the 10% highest risk children.

Predictive factorsor restricted modé

mot her s

age at

born, child is a twin or a tripletsmoking during pregnancy amadea deprivatonrCh i | d 6 s
controls but not included in estimation of risk propensity. Model shown in Appendix 6.

Predictive factorsfor restricted mod&

pregnancy andrea deprivationrChi | dds age
propensity. Model shown in Appendix 10.

Predictive factordor fully detailed model

is first or later born, child is a twin or a triplét,e e | i

mal ai se

scor e

mot her 6s

mot her 6s

mot her 6s

at

interview and

qualification
ngs about pregnan
s el f edndareadeprivation h G

included as controls but natdluded in estimation of risk propensity. Model shown in Table 6.

The analysis includes children with complete information for all predictive factors as listed.
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Table 12c: Comparison of potential prediction of currently collected data to prediction from
fully detailed MCS model for childrends heal

Restricted to currently collectgd Restricted to currently collected Fully detailed model

Propensity satd  Observed Identification Observed Identification Observed Identification
frequency (%) (currulative %) frequency (%) (cumulative %) frequency (%) (cumulative %)

99-100 27.0 1.6 31.4 2.1 46.4 3.0

9599 29.9 9.0 31.7 9.2 35.9 11.9

90-95 29.2 16.9 25.0 16.5 30.6 214

80-90 26.8 324 24.6 30.7 24.4 36.7

70-80 225 46.4 21.2 43.1 22.8 50.8

60-70 17.3 55.6 19.6 54.6 18.4 62.3

50-60 19.0 66.5 18.6 65.4 16.4 72.5

40-50 12.5 73.8 13.2 73.0 10.3 79.0

3040 135 82.0 13.9 82.2 10.1 85.3

20-30 11.9 88.9 113 88.3 11.0 92.2

10-20 9.5 94.3 11.0 94.4 7.2 96.7

0-10 10.3 100.0 101 100.0 5.4 100.0
%if information on motheros qualifications and household employment
i f information on mother &s ntpreadtavdilabeat i ons i s household empl oy me

'propensity strata categorised from predicted oddmof], fair or poor health (17.4%) as opposed to excellent or very good health.

Predictive factordor restricted mod& mot her 6s age at f i r greentationmfor Antenatabchradatind s qual i fi cat i
employment in the householalhdarea deprivatonrChi | dés age at interview and gender also incl
estimation of risk propensity. Model shown in Appendix 7.

Predictive factordor regricted modél: mot her & s augrier af thildfen in the horhei, presemtation for antenatal simeking
during pregnancy, anarea deprivatorChi | d6s age at interview and gender al ssk included
propensity. Model shown in Appendix 11.

Predictive factordor fully detailed modelmot her 6 s age at first birth, mot her6s qualificati
language usually spoken in the home, feelings about pregnancy maths gener al health, feland | ow or sad,
householdincome Chi | dés age at interview and gender also included as cont

shown in Table 7.

The analysis includes children witomplete information for all predictive factors as listed.
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Table 12d: Comparison of potential prediction of currently collected data to prediction from
fully detailed MCS model or c hi | dpoe hedlth) heal t h (

Restricted to currently cected Restricted to currently collected Fully detailed model
Propensity satd  Observed Identification Observed Identification Observed Identificaion
frequency (%) (cumulative %) frequency (%) (cumulative %) frequency (%) (cumulative %)
99-100 8.5 2.2 10.2 2.7 13.7 3.5
9599 9.7 12.1 9.6 12.6 11.2 14.8
90-95 8.0 22.0 8.8 23.4 9.8 27.3
80-90 7.5 40.9 5.9 38.2 7.6 46.7
70-80 4.6 545 6.0 53.2 5.8 61.2
60-70 3.8 62.4 3.3 61.7 4.5 72.7
50-60 4.2 72.9 4.2 72.2 3.6 81.8
40-50 3.7 82.7 2.7 79.2 2.8 88.9
3040 2.7 89.5 2.7 85.8 1.5 92.6
20-30 1.7 93.6 2.4 92.1 1.2 95.6
10-20 1.3 97.8 1.9 96.9 1.1 98.5
0-10 1.3 100.0 14 100.0 0.6 100.0
difinformationonmotheés s qual i fi cati ons and household employment are avail abl e
i f information on motherds qualifications is household employment

'propensity strata categorised from predicted oddaiobr poor health (4.0%) as opposed to excellent, vengdgr good health.

Predictive factordor restricced mod& mot her 6 s pepsertdtion for antanatal oapesoking in pregnancy, adult in employment
in the householdindarea deprivationrChi | ddés age at i nt er v icantolsédulrbtinglededdreestimatibnsobriski nc 1 ude d
propensity. Model shown in Appendix 8.

a g e numbber o€ dhiidriendrotlee hdamie, rptedentation for antenatal care

Predictive factordor restricted mod&mot her 8 s
|l dé6s age at interview and gender also include

smoking in pregnancy, araea deprivationC h i
risk propensity. Model shown in Appendix 12.

Predictive factordor fully detailed models e par at i on of mot her 6 senmahe mdusnper of ehitdgeninthee usual |y
homet i me of presentation for antenatal car e, mataséscanegfeltdoworisadg pr egnan
andhouseholdincome Chi | dds age at i nt er witrelsbutaat idcluded im dsémation 6f gsk prapensity. uded as ¢
Model shown in Table 8.

The analysis includes children with complete information for all predictive factors as listed.
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lllustrative Analysis of Vulnerable Groups

Another way in which the evider from the MCS mght inform the targeting of services is

through the provision of evidence that poor outcomes for children are more likely to occur
amongst specific groups of the population. Here we give an illustrative example in which

mot her 6ssagbiathfi motherdéds quabifitbatdros& dar
are combineduch that we cadifferentiate groups of motheasd see how their children fare

on the outcomes.

From Tablel3awe see that poor learning and developmentmwast common amongst the
mothers who werander age 20 afirst birth and had no qualifications or level 1

gualifications only, 23.@er centand 24.7per centrespectively, and amongst the timers

who were aged 2@2 at first birth and had no qualifisans, 24.8per cent These three

groups of mothex represented 12pkr cenof the population, and 30der cenbof the

children who experienced poor learning and development were identified within these three
groups.We see a similar pattern in Taldl& with respectte hi | dr ends behaviou
difficulties andseethat 24.5per cenof the children who experienced behavioural difficulties
were also identified within these three groupsT&ble13c we seeasimilar patterning for

c hi | dr e whichk is vikeakerlthantthat seen for the other outcomes. A smaller proportion
of children experiencing health difficidswere identified within these three groups, 19¢8
centof those with fair or poor health, and 1®&r centof those with good health.

The types of modelare akin tahose described by Hall and HAD07in their work on

developing an instrument to identify mothers for the FaiNilysePartnershigntervention.

Our analysigould be viewed as extendittgeir approachin thattheyidentified a specific

group of families for whom the FamilMursePartnershig nterventionmight be aplicable

whereas our analysis of the MCS data allblwesidentification ot number of groups with

differing levels of vulnerabilityln each of Tables 13a to 18@ see a clear gradation of risk

for childrends out c o meThis mightrbe lelpful if théetentipnio ups 1 |
to haveprogressive levels of intervention for different groups of families within the

populationas detailed in The Child taéh Promotion Programm@&hribman andBillingham

2008.

We have givetthis one illustrative exampléoutwithin this approacthere istheflexibility

to tailor the definition of the groups according to the intention of the interventions aalceto t
into accountevidence from other data sources as well as that from the MCS.
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Table 13a: lllustration of levels of poor learning and development across vulnerable groups

Learning and development

Lowest level (total score-62, 10.2%) 2™ level (total score 632, 9.6%) OR Lowest level

OR Lowest or ¥ level

Group definition Sample Observed Identification Observed Identification  OR 95% CI OR 95% CI

(%) frequency (%) (%) frequency (%) (%)
Age at first birth 1319
No qualifications 5.4 23.6 13.0 18.7 10.8 6.94**  (5.07,9.51) 6.69*** (5.02, 8.90)
NVQ level 1 3.7 24.7 9.2 14.4 5.6 7.37**  (5.18,10.47) 5.85%* (4.41,7.78)
NVQ level 2 other risk 6.5 14.8 10.0 134 9.5 3.91**  (288,5.31) 3.59*** (2.85, 4.53)
NVQ level 2 no otherrisk 2.6 13.3 35 13.9 3.8 3.46** (2.05,5.85) 3.41** (2.46,4.73)
Age at first birth 222
No qualifications 33 24.8 7.9 23.0 7.7 7.44**  (5.38,10.30) 8.37*** (6.09 11.50)
NVQ level 1 2.3 19.1 4.4 11.3 2.7 5.31**  (3.48,8.12) 3.99*** (2.75,5.81)
NVQ level 2 other risk 5.9 12.4 75 13.4 8.5 3.19%*  (2.25,4.54) 3.18%*  (2.46,4.12)
NVQ level 2 no otherrisk 4.7 9.0 4.2 7.7 3.7 2.23**  (1.49,3.32) 1.83** (1.322.52)
Age at first birth 23 or over
No qualifications 3.6 19.0 6.8 175 6.6 5.28**  (3.68,7.59) 5.25** (3.84,7.18)
NVQ level 1 5.3 12.0 6.2 9.4 5.1 3.06**  (2.12,4.41) 2.48** (1.87,3.30)
NVQ level 2 other risk 15.4 6.7 10.1 75 11.8 1.61*  (1.18,2.20) 1.51** (1.22,1.87)
NVQ level 2 no otherrisk  41.4 4.3 17.3 5.6 24.0 (ref) (ref)

Tno experience of paid employment, lived away from home before age 17, not living with the natural father af tEaglish not usually spoken in the home, 2 or more children in addition to expected child,

expecting twins or triplets
Ap<0.1, *p<0.05,

*

*

p<O0.

01,

***p<0.

001.
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Table 13b: Illustration of levels of behavioural difficulties across vulnerable groups

Behavioural difficulties

Highest leve(total score 1440, 9.0%) 2"level (total score 1413, 10.3%) OR Highest level

OR Highest or ?'level

Group definition Sample Observed Identification Observed Identification OR 95% CI OR 95% CI

(%) frequency (%) (%) frequency (%) (%)
Age at first birth 1319
No qualifications 5.4 21.6 11.3 17.3 7.9 4.94**  (3.43,7.13) 4.13***  (3.05, 5.60)
NVQ level 1 3.7 21.3 7.3 15.3 4.6 5.38**  (3.41,8.48) 3.85**  (2.83,5.24)
NVQ level 2 other risk 6.5 13.9 10.1 12.6 7.9 3.23%*  (2.24,4.66) 2.39***  (1.79, 3.18)
NVQ level 2 no other risk 2.6 10.3 3.2 10.9 3.0 2.29* (1.32,3.96) 1.85* (1.24, 2.75)
Age at first birth 222
No qualifications 33 211 5.9 16.9 4.1 5.62**  (3.49,9.06) 4.15*** (2.77,6.23)
NVQ level 1 2.3 14.8 3.1 135 24 3.68***  (2.20,6.16) 2.88***  (1.92,4.33)
NVQ level 2 other risk 5.9 11.2 7.3 14.0 7.9 2.33**  (1.57,3.46) 2.23**  (1.69, 2.95)
NVQ level 2 no otherrisk 4.7 7.0 3.6 9.8 4.4 1.60 (0.96,2.66) 1.24 (0.86, 1.79)
Age at first birth 23 or over
No qualifications 3.6 17.1 5.6 16.1 4.6 4.31**  (2.78,6.68) 3.29**  (2.31,4.69)
NVQ level 1 5.3 10.3 5.4 12.1 5.5 2.16** (1.38,3.36) 1.92** (1.37,2.70)
NVQ level 2 other risk 15.4 7.2 13.0 7.7 12.1 1.59*  (1.16,2.16) 1.18 (0.96, 1.46)
NVQ level 2 no otherrisk  41.4 4.9 24.3 8.2 35.7 (ref) (ref)

Tno experience of paid employment, lived away frasmke before age 17, not living with the natural father of the child, English not usually spoken in the home, 2 or marérchilditon to expected child,

expecting twins or triplets
Ap<0.1, *p<0.05,

*

*

p<O0.

01,

***p<0.

001.
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Table 13c: lllustration of kels of poor health across vulnerable groups

General health Fair/poor (4.0%) Good (13.4%) OR Fair or poor OR Good, fair or poor
Group definition Sample Observed Identification Observed Identification OR 95% CI OR 95% CI

(%) frequency (%) (%) frequeng (%) (%)
Age at first birth 1319
No qualifications 5.4 6.8 9.2 17.7 7.1 2.27%*  (1.76,2.93) 3.04**  (1.94, 4.76)
NVQ level 1 3.7 5.1 4.6 20.8 5.7 2.40%*  (1.76, 3.26) 2.25* (1.06, 480)
NVQ level 2 other risk 6.5 7.3 11.9 16.3 8.0 2.09%*  (1.66,2.62) 2.79**  (1.82,4.29)
NVQ level 2 no other risk 2.6 4.8 3.1 11.5 2.2 1. 44 (097,212) 2.11* (1.01, 4.44)
Age at first birth 222
No qualifications 3.3 7.5 6.0 22.8 5.5 3.05%**  (2.22,4.20) 3.53** (1.96, 6.34)
NVQ level 1 2.3 5.7 3.2 19.0 3.2 2.24%+  (1.51,3.31) 1.83 (0.84, 4.00)
NVQ level 2 other risk 5.9 5.6 8.3 15.6 7.0 2.00%*  (1.53,2.60) 2.78**=* (1.73,4.48)
NVQ level 2 no otherrisk 4.7 2.9 3.4 14.6 5.1 1.60** (1.21,2.10) 1.09 (0.55,2.17)
Age at first birth 23 or over
No qualifications 3.6 6.8 6.1 24.0 6.5 3.13**  (2.34,4.20) 2.97**= (1.69, 5.23)
NVQ level 1 5.3 5.7 7.4 14.7 5.8 1.72%*  (1.32,2.23) 2.56** (1.53,4.28)
NVQ level 2 other risk 15.4 38 14.7 12.0 13.9 1.38*  (1.15,1.67) 1.79*  (1.21,2.66)
NVQ level 2 no otherrisk  41.4 2.2 22.2 9.7 30.2 (ref) (ref)

Tno experience of paid employment, lived away from home before agetllfing with the natural father of the child, English not usually spoken in the home, 2 or more children in addifpettedeshild,
expecting twins or triplets
Ap<0.1, *p<0.05, ** p<0.01, ***p<0.001.



SomeLimitations and Reflections

Given the timeand thought put into this analysis we thought it might be helpful to list some
of our reflections and note some of the limitatiansl ways forwardhat occurred to us. But
feel free to discount.

The indicators selected from the MCS were confined tedfollected during pregnancy,
relatively fixed attributeshat existed prior to the pregncy and information although
collected at the 9 monibld surveypotentially could be collected at the antenatal interview.
Therewas no interview with the MCS sailepf mothers when they were premt although
this is poposeal for the new 2012 cohort stu@yrther details of this proposed study are
provided athttp://www.longviewuk.com)/

Undoubtedly the key indicators from the MCS analysis show important assosieith the
child outcomes and the propensity score exercise showed that these factors had some power
for predicting outcomes.

Mediators and processes

As well as these early indicators there are a range of other factors that might well be
implicatedin tempering or enhancing poor child outcomes. These include breastfeeding
practices, attachment, parenting practices, the level of support from fathers, other family
membersthe communityand servicedo name but a fewAdditionally, the persistence of
impoverishment such as living in poverty or continuing depression may also be more
influential than episodic occurrencédany of thesdactorsmight mediateor provide insight
into the processes that lie behind the associations that we found.

Fathers

We are mindful that very little direct informati@m fathes ha been indlided in our analyses

butfathes ar e i ncreasingly being recognised as b
exemplar of their importance was shown in a recent study of childbloesity amongst 4

year olds in Australia. The most important factor in relation to whether a child was obese

was the BMI 6s of their par ewetesodbwitithet he next
parenting behaviour of the father which was shown to bemor mpor t ant t han t h
parenting behaviout.ow paternal parenting controi particularwas found to be strongly

related to preschool children being overight or obese (Wake et al 2007

The child outcomes
Also we note that different sets @afctors were more or less influential depending orchiile

outcomeunder consideratiorSociceconomic characteristics were strongly related to how
well the child was doing on the foundatistageprofile but maternal mentatell-beingand

her assessmeanf her health generally were important in relatioméoc hi | dés behavi o
health outcomesThis suggestthat it may be more appropriatettike a more holistic

approach to understanding how famili-es influ
being.

One of our outcomes, performance on the Foundation Stage Profile is an administrative
record collected by the DCSF for children in English State Schools. Our other outcomes are

59



not routinely collected although there has been a proposal that gazgnawth in mental

health problems amongst children that the mentatlegtig of children should also be more
routinely assessedldyard and Dunni2009). The SDQ has now been validated across a range
of ages and used in over 60 countries and thus megatgossible candidate. The Personal,
Social and Emotional strand of the FSResioot capture emotional welleing in the same

way as the SDQThe PSE is a much broad®mstrucicovering three early learningpgls

relating to Disposition and Attides Scocial developmenandEmotional development

Some reflections on the key indicators

Level of education of the mother was a particularly important factalation to child

outcomes. W note that currently this is collected as age at leaving educatibe maternal

and child recordBut our analysis was based on qualifications attainedvemien who leave
school at different ages may attain such qualification after leaving school. We also note that
children of mothers witlan NVQ level lare seeminglittle better offthan thosevith

motherswith no qualifications.Collecting information on types of qualifications is more
complicated than a simple question on age at leavingifiodl education but it provides

greater insights into the skill level aekied by the mother. If data collection is computer
assisted then an algorithm should help the coding. Moreover, if the school leaving age is to
be raised to age 18, as has been proposed, then age at leaving education will be less
informative than hithec.

Mothers age at first birth

It was clear that motherds age at first birt
than age at birth of the focal child. This is not surprising as there is a good deal of evidence

that early motherhood is seteve of women from disadvantaged backgrounds and who have
accumulated the least human capital on the way to adulth@o@(&xclusion Unit, 1999

Moreover, ithasbeen shown that is not only teenage mothers who do not fare well but

women who havelgldren in theirvery early twenties also do héare well (Hobcraft and

Kiernan, 20@). Given thisandspecific interestrom the Departmeraf Healthon this we

included a finer breakdown of age at motherhood in our vulnerable groups analysis.

Children 6Gender

For some purposes it is also important to distinguish between boys and girls and there are
certainly identifiable differences between the two sexes on the outcomes. We have explored

thisin detailwith respect to the FSP in Mensah and Kierrfartffcoming).Chi | dds gend e
may also be more influential in analyses which move from factors focused on the mother to

more child specific attributes e.g. early measures of temperament.

Ethnicity

We commented earlier in some detail on issues suriogiedhnicity but note again that
children from Pakistani families appear to be faring less well than children from other ethnic
groups. Language spoken in the home was shown to be an important indicator which may
reflecthow recently the@arents haarrived in the countryAn additional factothat might be
worth considering would b&hetherthe mother waborn in this country and length of time
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in the country. Length of time in the country was collected for the MCS children at the age 3
survey With hindsight it might have been usefior usto have includedhformation on

country of birth or duration of residence in the UK in analysis. At the present time there

is a good deal of development work underway on questions to include in the Ethnic boost
sample in Understanding Society ( the new UK Longitudinal Household Panel Survey) and it
may be helpful to have informatiam their work as it progresses. The link to this study is
http://www.iser.essex.ac.uk/survey/understandingiety

MCS findings and policy fit

And finally a few comments on the MCS findings and pol@yr findings from the analysis

of the MCS datzhime with the recommendations put forward by Barlow @0@8Bin their

revi ew-l e &@latrlent i ng | nter vent i BronsourismdyPr egnar
was clear that there were fidemographically a
example those who begin child bearing at an early age, lbav or no qualifications, or are

living in deprived areas, and we showed the strong associations which these factors hold with
childrends outcomes which point to the impor
families. Our study however wastrable to study some of the other women at risk,

particularly those experiencing domestic abuse, alcohol addiction or drug addiction, as the

data which could clearly identify such women were not available.

Antenatal smoking cessation programs are recentted as a strategy for prevention of low
infant birth weight, premature birth and neonatal mortality. Our study also showed the
continued influences of antenatal smoking for longer term child health and behavioural
difficulties.

Maternal depression is amportant influence on child outcomes in the MCS sample and thus

wouldlendsupporttot hei r recommendations for intervent
health both in the anteatal and poshatal period. Our study goes furthersimowingthe

importanceo f mot her s gener al health suggesting t
mot hers may also have the potential to benef
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Appendix 1: Logistic regression models wused
learning and development (shown in Table 11a)

Learning and development Adjusted estimates

(FSP total score-62, 10.2%) OR 95% ClI p
Chil dés gender Female (ref)
Male 196 (1.67,2.31) 0.000
Childés birth 'n 1.16 (1.13,1.19) 0.000
(relative to Sept 2000)
Chil dds birth w 35kgormore (ref)
3 to 3.5kg 0.99 (0.81,1.21) 0.946
2.5to 3kg 1.34 (1.06,1.70) 0.015
Less than 2.5kg 1.89 (1.38,2.59) 0.000
Mot her o Ebirthg e 1319 1.54 (0.87,2.73) 0.136
20-24 140 (0.82,2.38) 0.217
2529 1.10 (0.64, 1.90) 0.725
30-34 0.97 (0.57,1.66) 0.909
35+ (ref)
Mot her 86s qual i f NVQlevel4/5 (ref)
NVQ level 3 1.12 (0.76, 1.65) 0.580
NVQ level 2 1.57 (1.19,2.07)  0.002
NVQ level 1 2.30 (1.66,3.18) 0.000
No qualifications 2.06 (1.51,2.80) 0.000
Mother ever worked Yes (ref)
No 133 (1.08,1.65) 0.008
Language usually English (ref)
spoken in home English and other  1.29 (0.94, 1.78) 0.114
Other language only 1.18 (0.84, 1.64) 0.336
Children in home 1 child (ref)
2 children 1.14 (0.95, 1.35) 0.155
3 children 151 (1.18,1.92) 0.001
4+ children 1.62 (1.19,2.22) 0.003
Child twin/triplet Single birth (ref)
Twin or triplet 1.22 (0.69,2.19) 0.492
General health Excellent (ref)
Good 1.16 (0.95,1.42) 0.142
Fair 140 (1.09,1.81) 0.009
Poor 1.68 (1.09, 2.57) 0.018
Malaise score 0Oto3 (ref)
(psychological distress) 4t0 9 (high) 1.29 (0.99, 1.68) 0.057
Income poverty No (ref)
(<60% UK median) Yes 1.34 (1.11,1.61) 0.003
Housing tenure Owner occupier (ref)
Private rented 1.66 (1.24,2.23) 0.001
Social housing 1.65 (1.30,2.11) 0.000
Other 1.80 (1.22,2.64) 0.003
Area index of multiple Highest quintile (ref)
Deprivation (IMD) 60-< 80 1.07 (0.65,1.77) 0.788
40-<60 1.78 (1.16,2.74) 0.009
20-<40 1.84 (1.18,2.86) 0.007
Lowest quintile 2.07 (1.33,3.22) 0.001
Note childrenés month and year of birth included contr ol
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Appendix 2: Logistic regression models used indaleut i n g

behavioural difficulties (shown in Table 11b)

propensit

Behavioural difficulties

Adjusted estimates

(SDQ total difficulties score 140, 9.0%) OR 95% CI p
Chil dés gender Female (ref)
Male 1.89 (1.58,2.25) 0.000
Childoés age at 1.00 (0.67,1.49) 0.988
(relative to age 5)
Childds birth 3.5kg or more (ref)
3to 3.5kg 1.00 (0.79,1.25) 0.983
2.5t0 3kg 0.98 (0.74,1.29) 0.860
Less than 2.5kg 1.27 (0.90, 178) 0.179
Mot her 6s qual i NVQlevel 4/5 (ref)
NVQ level 3 1.26 (0.90,1.77) 0.185
NVQ level 2 1.44 (1.10,1.89) 0.008
NVQ level 1 1.75 (1.26,2.43)  0.001
No qualifications 1.98 (1.40,2.80) 0.000
Relationship with Married (ref)
chil dbés fat her Cohabiting 1.26 (1.01,1.58) 0.038
Not living together 1.24 (0.91,1.70) 0.165
Language usually English (ref)
spoken in home English and other 1.11 (0.78,1.57) 0.561
Other language only  1.64 (0.95,2.84) 0.04
Child first born First birth (ref)
Second or later birth  0.77 (0.62,0.94) 0.011
Child twin/triplet Single birth (ref)
Twin or triplet 1.50 (0.86,2.63) 0.150
Feelings about Very happy (ref)
pregnancy Happy 1.19 (0.95, 148) 0.124
Not bothered / 1.34 (1.04,1.73) 0.023
unhappy
Smoking in pregnancy Non smoker (ref)
Gave up 0.98 (0.74,1.31) 0.908
Continued 1.45 (2.13,1.88) 0.004
General health Excellent (ref)
Good 1.17 (0.95,1.44) 0.134
Fair 1.46 (1.10,1.94) 0.008
Poor 2.00 (1.25,3.19) 0.004
Malaise score 0Oto3 (ref)
(psychological distress) 4t0 9 (high) 1.88 (1.47,2.42) 0.000
Self efficacy No negative indication (ref)
Any negative 2.09 (1.66,2.63) 0.0
indication
Housing tenure Owner occupier (ref)
Private rented 1.68 (1.17,2.42) 0.005
Social housing 1.31 (0.99,1.74) 0.059
Other 1.17 (0.76,1.80) 0.461
Housing difficulties No (ref)
Yes 1.52 (0.96,2.41) 0.071
Area index of mulfple Highest quintile (ref)
Deprivation (IMD) 60-< 80 1.10 (0.72,1.67) 0.661
40-< 60 1.35 (0.90,2.03) 0.151
20-< 40 1.38 (0.94,2.04) 0.100
Lowest quintile 1.73 (1.19,2.50) 0.004

INot e c hapd adimeevieinsluded as a auirol but not used in estimation of risk propensity score

y
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Appendi X :
health (unhealthy group) (shown in Table 11c)

Logistic

regressi

mo d e |

General health

Adjusted estimates

(good/fair/poo 17.4%) OR 95% CI p
Chil dés gender Female (ref)
Male 1.26 (1.12,1.42) 0.000
Chil dds age 0.74 (0.56, 0.97) 0.030
(relative to age 5)
Childds birth 3.5kg or more (ref)
3to 3.5kg 1.16 (1.01, 1.34) 0.038
2.5t0 3kg 1.15 (0.96, 1.37) 0.125
Less than 2.5kg 1.78 (1.45, 2.20) 0.000
Mot her o Ebirthg e 1319 1.21 (0.90, 1.64) 0.200
20-24 1.37 (1.04,1.82) 0.028
2529 1.02 (0.78,1.34) 0.859
30-34 0.95 (0.70,1.28) 0.730
35+ (ref)
Mot her 6s qual i f NVQlevel4/5 (ref)
NVQ level 3 0.99 (0.81, 1.20) 0.912
NVQ level 2 1.16 (0.97,1.38) 0.102
NVQ level 1 1.36 (1.11,1.67) 0.003
No qualifications 1.41 (1.12,1.77) 0.004
Mother lived away No (ref)
from home before 17 Yes 1.20 (1.02,1.42) 0.026
Language usually English (ref)
spoken in home English and other 1.81 (1.53, 2.14) 0.000
Other language only  1.40 (1.00, 1.95) 0.050
Feelings about Very happy (ref)
pregnancy Happy 1.06 (0.92,1.21) 0.415
Not bothered / 1.18 (1.00, 1.39) 0.053
unhappy
General health Excellent (ref)
Good 1.48 (1.26,1.74) 0.000
Fair 2.29 (1.84, 2.86) 0.000
Poor 1.98 (1.39,2.81) 0.000
Felt low or sad No (ref)
(for at leas® weeks) Yes 1.27 (2.12, 1.44) 0.000
Self efficacy No negative indication (ref)
Any negative 1.22 (2.02, 1.44) 0.027
indication
Net household income £31,200+ (ref)
£20,800£31,200 1.05 (0.84,1.31) 0.694
£10,400£20,800 1.15 (0.93,1.42) 0.194
£0-£10,400 1.27 (1.02,1.58) 0.036

INot e c hapd adimeevieinsluded as a control but not used in estimation of risk propensity score

S
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Appendix 4: Logistic regression models used in calculating propensity scores forrclildre
health (poor health) (shown in Table 11d)

General health Adjusted estimates
(fair/poor 4.0%) OR 95% ClI p
Chil dés gender Female (ref)
Male 1.29 (1.05, 1.58) 0.017
Childbés age at 0.74 (0.48,1.16) 0.188
(relative to age 5)
Childds birth 3.5kg or more (ref)
3to 3.5kg 1.27 (0.97, 1.65) 0.084
2.5t0 3kg 1.34 (0.96, 1.89) 0.087
Less than 2.5kg 2.27 (1.68, 3.08) 0.000
Mot her s paren No (ref)
separated before age 17 Yes 1.32 (1.00,1.72) 0.047
Language usually English (ref)
spoken in home English and other  1.44 (1.04, 2.00) 0.030
Other language only 1.34 (0.70, 2.56) 0.368
Children in home 1 child (ref)
2 children 0.93 (0.69, 1.24) 0.604
3 children 1.28 (0.93,1.77) 0.124
4+ children 1.45 (1.00, 2.10) 0.051
First antenatal care 12 weeks or earlier (ref)
13-16 weeks 1.13 (0.80, 1.59) 0.497
17-20 weeks 1.22 (0.76, 1.96) 0.413
After 20 weeks 1.82 (0.95, 3.46) 0.069
No antenatal car 1.67 (1.02, 2.74) 0.040
Smoking in pregnancy Non smoker (ref)
Gave up 1.02 (0.72, 1.45) 0.903
Continued 1.34 (2.02,1.77) 0.039
General health Excellent (ref)
Good 1.30 (0.96, 1.76) 0.087
Fair 2.17 (1.53, 3.08) 0.000
Poor 2.70 (1.64,4.44) 0.000
Malaise score Oto3 (ref)
(psychological distress) 410 9 (high) 1.32 (0.99, 1.78) 0.061
Felt low or sad No (ref)
(for at least 2 weeks) Yes 1.37 (1.08, 1.75) 0.011
Net household income £31,200+ (ref)
£20,800£31,200 1.25 (0.81,1.92) 0.309
£10,400£20,800 1.83 (1.21,2.77) 0.005
£0-£10,400 2.39 (1.53,3.74) 0.000

INot e c hagd adimeevievinsluded as a control but not used in estimation of risk propensity score
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Appendix 5: Logistiaegression models used in calculating propensity scores (currently

col

ected data only)

for

childrenods |

Learning and development

Adjusted estimates

Notes: reason selected

(FSP total score-682, 10.2% OR 95%ClI p
Chil dés gender Female (ref)
Male 1.90 (1.62,2.22) 0.000 [Control]
Childés birth 'n 1.16 (1.13,1.19) 0.000 [Control]
(relative to Sept 2000)
Mot her 6 8birthge at 1319 195 (1.12 3.40) 0.018
20-24 1.67 (0.99,2.81) 0.055
2529 1.15 (0.67,1.97) 0.604
30-34 0.94 (0.56,1.61) 0.831
35+ (ref) Combined Wald test: p=0.000
Mot her 6s qual i f NVQlevel4/5 (ref)
NVQ level 3 1.19 (0.82,1.72) 0.363
NVQ level 2 166 (1.27,2.17) 0.000
NVQ level 1 2.67 (1.94,3.69) 0.000
No qualifications  2.57 (1.86,3.53) 0.000 Combined Wald test: p=0.000
Children in home 1 child (ref)
2 children 1.08 (0.90, 1.30) 0.385
3 children 149 (1.18,1.89) 0.001
4+ children 1.54 (1.15,2.07) 0.004 Combined Wald test: p=0.002
Child twin/triplet Single birth (ref)
Twin or triplet 1.70 (1.04,2.79) 0.035 Wald test: p=0.035
First antenatal care 12 weeks or earlier (ref)
13-16 weeks 109 (0.85,1.41) 0.493
17 weeks or later 1.37 (1.01,1.86) 0.040 Combined Wald test: p=0.197
No antenatal care 1.31 (0.85,2.03) 0.226 But: Individual effect for 17 weeks or latel
p=0.040
Adult in employment 1 or more (ref)
None 155 (1.29,1.86) 0.000 Wald test: p=0.000
Area index of multiple Highest quintile (ref)
Deprivation (IMD) 60-<80 1.09 (0.67,1.77) 0.728
40-<60 1.88 (1.24,2.85) 0.003
20-< 40 2.10 (1.38,3.22) 0.001
Lowest quintile 258 (1.67,398) 0.000 Combined Wald test: p=0.000

INot e

¢ hgenldat anenonbhsand year of birth included as congrmlit not used in estimation of risk propensity score

ear ni
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Appendix 6: Logistic regression models used in calculating propensity scoresnflyurr

collected data only)

for

childrenos

Behavioural difficulties

Adjusted estimates

Notes: reason selected

(SDQ total difficulties score 140, 9.0%) OR 95%ClI p
Chil dés gender Female (ref)
Male 1.80 (1.52,2.14) 0.000 [Control]
Childoés age at 1.06 (0.71,1.57) 0.778 [Control]
(relative to age 5)
Mot her 6 8birthge a 1319 1.98 (1.05,3.76) 0.036
20-24 1.82 (0.98,3.37) 0.056 Combined Wald test:50.172
2529 146 (0.82,2.60) 0.197 But: Individual effect for 1319: p=0.036
30-34 147 (0.79,2.72) 0.218 and marginal effect for 204: p=0.056
35+ (ref)
Mot her s qual i NVQlevel 4/5 (ref)
NVQ level 3 1.33 (0.96,1.85) 0.091
NVQ level 2 1.58 (1.21,2.05) 0.001
NVQ level 1 2.03 (1.48,2.78) 0.000
No qualifications 2.48 (1.80,3.40) 0.000 Combined Wald test: p=0.000
Relationship with Married (ref)
chil dbés fat her Cohabiting 1.35 (1.09,1.66) 0.005
Not living together  1.60 (1.21,2.12) 0.001 Combined Wald test: p=0.002
Child first born First birth (ref)
Second or later birth 0.82 (0.67,1.02) 0.072 Marginal Wald test: p=0.072
Child twin/triplet Single birth (ref)
Twin or triplet 1.60 (0.91,2.82) 0.099 Marginal Wald test: p=0.099
Smoking in pregnancy Non smoker (ref)
Gave up 1.07 (0.81,1.43) 0.624
Continued 1.63 (1.29,2.06) 0.000 Combined Wald test: p=0.000
Area index of multiple Highest quinite (ref)
Deprivation (IMD) 60-<80 1.08 (0.72,1.63) 0.694
40-<60 1.38 (0.91,2.10) 0.126
20-< 40 158 (1.08,2.30) 0.018
Lowest quintile 2.07 (1.44,2.98) 0.000 Combined Wald test: p=0.000

INot e c hgendat and agé @terviewincluded as contralbut not used in estimation of risk propensity score

behavi
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Appendix 7: Logistic regression models used in calculating propensity scores (currently

collected data only) for childrends health
General health Adjusted estimates Notes: reason selected
(good/fair/poor 17.4%) OR 95%Cl p
Chil dés gender Female (ref)

Male 1.23 (1.10,1.38) 0.000 [Control]
Childoés age at 0.74 (0.56,0.97) 0.029 [Control]
(relative to age 5)
Mot her 6 8birthge a 1319 1.27 (0.94,1.72) 0.116

20-24 1.47 (1.11,1.96) 0.008

2529 1.01 (0.77,1.31) 0.958

3034 0.89 (0.66,1.19) 0.430

35+ (ref) Combined Wald test: p=0.000
Mo t s qualiications NVQ level 4/5 (ref)

NVQ level 3 1.03 (0.85,1.24) 0.793

NVQ level 2 1.25 (1.04,1.49) 0.015

NVQ level 1 158 (1.29,1.92) 0.000

No qualifications ~ 1.73 (1.35,2.22) 0.000 Combined Wald test: p=0.000
First antenatal car 12 weeks or earlier (ref)

13-16 weeks 0.99 (0.83,1.18) 0.930

17 weeks or later 1.12 (0.90,1.40) 0.311 Combined Wald test: p=0.2507
No antenatal care 1.40 (1.00,1.95) 0.051 But marginal effect no antenatal care: p=0.0

Adult in emplgyment 1 or more (ref)
None 1.26 (1.07,1.49) 0.007 Wald test: p=0.008

Area index of multiple Highest quintile (ref)

Deprivation (IMD) 60-< 80 1.21 (0.97,1.51) 0.096 Marginal combined Wald test: p=0.060
40-< 60 1.19 (0.94,1.50) 0.142 Marginal individual effect 66<80: p=0.096
20-<40 1.37 (1.09,1.72) 0.007 Individual effect 46<60: p=0.007

Lowest quintile 1.38 (1.09,1.75) 0.009 Individual effect lowest quintile: p=0.009

Note smoking maintained in model with mardie&fecti protective effect for quitting smoking in pregnancy odds ratio 0.84, p$0.08
chosen to remove as not “risk factorsd as such.
Not e c hgendat and agé a interviémcluded as contralbut not used in estimation of risk propensity score
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Appendix 8: Logistic regression models used in calculating propensity scores (currently
coll ected dat a o npogrhealthhowrcimTalbledd e nds heal t h

General health Adjusted estimates Notes: reason selected
(fair/poor 4.0%) OR 95%ClI p
Chil dés gender Female (ref)
Male 1.26 (1.03, 0.023 [Control]
1.53)
Chil dés age at 0.75 (0.48, 0.197 [Control]
! 1.16)
(relative to age 5)
Mot her s qual i NVQlevel4/5 (ref)
NVQ level 3 1.37 (0.97, 0.072
1.94)
NVQ level 2 1.66 (1.19, 0.003
2.31)
NVQ level 1 1.65 (1.06, 0.027
2.56)
No qualifications  1.80 (1.13, 0.013 Combined Wald test: p=0.050
2.88)
First antenatal care 12 weeks or (ref)
earlier
13-16 weeks 1.14 (0.82, 0.441 Combined Wald test: p=0.117
1.59)
17 weeks or later 1.41 (0.94, 0.093 But: marginal effect for 17 weeks or later: p=0.0¢
2.10)
No antenatal care 1.66 (1.03, 0.039 and individual effect for no antenatal care:
2.68) p=0.039
Smoking in pregnancy Non smoker (ref)
Gave up 1.03 (0.72, 0.863
1.49)
Continued 152 (1.15, 0.003 Combined Wald test: p=0.010
2.00)
Adult in employment 1 or more (ref)
None 155 (1.16, 0.003 Wald test: p=0.003
2.06)
Area indexof multiple Highest quintile (ref)
Deprivation (IMD) 60-<80 1.04 (0.61, 0.894
1.77)
40-<60 1.00 (0.60, 0.994
1.66)
20-< 40 1.64 (1.01, 0.045
2.66)
Lowest quintile 1.53 (0.92, 0.105 Combined Wald test: p=0.024
2.55)

TNote chl d r gemdersand age at interviémcluded as contralbut not used in estimation of risk propensity score
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Appendix 9: Logistic regression model

S

used

learning and development (currently collected datgonwi t hout mot her s qua

whether there is an adult in the home in paid employment) (shown in Table 12a)

Learning and development Adjusted estimates Notes: reason selected
(FSP total score-82, 10.2%) OR 95%ClI p
Childés dgender Female (ref)

Male 1.90 (1.63,2.23) 0.000 [Control]
Childés birth 'n 1.16 (1.13,1.19) 0.000 [Control]
(relative to Sept 2000)
Mot her 6 8birthge at 1319 2.95 (1.70,5.12) 0.000

20-24 2.16 (1.28,3.64) 0.004

25-29 131 (0.77,2.24) 0.319

30-34 0.97 (0.57,1.64) 0.896

35+ (ref) Combined Wald test: p=0.00I
Relationship with Married (ref)
childoés father Cohabiting 1.04 (0.85,1.28) 0.694

Not living together 1.29 (1.04,1.60) 0.022 Combined Wald test: p=0.05I
Children in home 1 child (ref)

2 children 1.14 (0.94,1.37) 0.174

3 children 161 (1.27,2.06) 0.000

4+ children 1.85 (1.41,2.43) 0.000 Combined Wald test: p=0.00
Child twin/triplet Single birth (ref)

Twin or triplet 1.75 (1.10,2.80) 0.019 Wald test: p=0.019
First antenatal care 12 weeks or earlier (ref)

13-16 weeks 1.10 (0.85,1.41) 0.475

17 weeks or later  1.44 (1.06,1.95) 0.020
No antenatal care 1.60 (1.05,2.44) 0.029 Combined Wald test: p=0.04!

Area index of multiple Highest quintile (ref)

Deprivation (IMD) 60-<80 1.12 (0.70,1.80) 0.640
40-< 60 2.06 (1.38,3.08) 0.000
20-< 40 2.44 (1.62,3.69) 0.000

Lowest quintile 3.39 (2.23,5.15) 0.000 Combined Wald test: p=0.00!

INot e c hgendet anenonthsnd year of birth included as consialit not used in estimation of risk propensity score

72



Appendix 10: Logistic regression models used in calculating propegsityrs e s
| ected dat a

behaviour

(currently

col

an adult in the home in paid employment) (shown in Table 12b)

Behavioural difficulties

Adjusted estimates

Notes: reason selected

(SDQ total difficulties score 340, 9.0%) OR 95%Cl p
Chil dés gender Female (ref)
Male 1.80 (1.52,2.14) 0.000 [Control]
Childdés age at 1.05 (0.71,1.55) 0.807 [Control]
(relative to age 5)
Mo t tsage atbirth 1319 2.35 (1.24,4.45) 0.009
2024 1.98 (1.09,3.61) 0.026
2529 1.48 (0.83,2.65) 0.182
30-34 1.44 (0.78,2.67) 0.245
35+ (ref) Combined Wald test: p=01@
Relationship with Married (ref)
chil ddés rthat her Cohabiting 141 (1.15,1.72) 0.001
Not living together 1.80 (1.38,2.34) 0.000 Combined Wald test: p=0.00
Child twin/triplet Single birth (ref)
Twin or triplet 1.73 (0.99,3.04) 0.055 Wald test: p=0.65
Smoking in pregnancy Non smoker (ref)
Gave up 1.10 (0.83,1.46) 0.513
Continued 1.77 (1.41,2.22) 0.000 Combined Wald test: p=0.00
Area index of multiple Highest quintile (ref)
Deprivation (IMD) 60-< 80 1.13 (0.76,1.67) 0.554
40-< 60 151 (1.01,2.27 0.045
20-<40 1.75 (1.21,2.51) 0.003
Lowest quintile 245 (1.73,3.48) 0.000 Combined Wald test: p=0.00!

INot e c hgendat and agé a interviémcluded as contralbut not used in estimation of risk propensity score
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Appendix 11

Logistic

regression models wused

health (unhealthy
whether there is an adult in the home in paid employment) (shown in Table 12c)

group)

(currently

General health

Adjusted estimates

Notes: reason selected

(good/fair/poor 17.4%) OR 95%Cl p
Chil dés gender Female (ref)

Male 1.23 (1.10,1.38) 0.000 [Control]
Childdés age at 074 (0.56,0.98) 0.039 [Control]
(relative to age 5)
Mot her 6 8birthge a 1319 146 (1.08,1.99) 0.015

20-24 1.54 (1.14,2.07) 0.005

2529 1.02 (0.78,1.34) 0.894

30-34 0.88 (0.66,1.18) 0.399

35+ (ref) Combined Wald test: p=0.00!
Children n home 1 child (ref)

2 children 1.08 (0.93,1.24) 0.322

3 children 1.17 (0.97,1.41) 0.099

4+ children 142 (1.16,1.72) 0.001 Combined Wald test: p=0.00
First antenatal care 12 weeks or earlier (ref)

13-16 weeks 0.99 (0.83,1.19) 0.955

17 weeks or later  1.17 (0.94,1.46) 0.157

No antenatal care 1.53 (1.10,2.13) 0.013 Combined Wald test: p=053
Smoking in pregnancy Non smoker (ref)

Gave up 0.87 (0.72,1.07) 0.187

Continued 1.22 (1.04,1.42) 0.012 Combinedwald test: p=0.08
Area index of multiple Highest quintile (ref)
Deprivation (IMD) 60-<80 1.24 (0.99,1.55) 0.064

40-<60 1.26 (1.00,1.59) 0.052

20-< 40 152 (1.21,1.91) 0.000

Lowest quintile 1.62 (1.29,2.04) 0.000 Combined WHl test: p=0.001

INot e c hgendat and agé a interviémcluded as contralbut not used in estimation of risk propensity score
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Appendix 12: Logistic regression models wused
health (poorhealh) (currently coll ected data only wi
there is an adult in the home in paid employment) (shown in Table 12d)

General health Adjusted estimates Notes: reason selected
(fair/poor 4.0%) OR 95%ClI p
Chil dés gender Female (ref)
Male 1.26 (1.03,1.54) 0.025 [Control]
Childoés age alt 0.76 (0.48,1.18) 0.215 [Control]
(relative to age 5)
Mot h er dcshiabgtkd sa 13-19 2.04 (1.25,3.34) 0.005
20-24 113 (0.76,1.67) 0.538
2529 1.19 (0.83,1.70) 0.340
30-34 1.07 (0.76,1.51) 0.679 Marginal combined Wald test: p=0.05
35+ (ref) Individual effect for 1319: p=0.005
Children in home 1 child (ref)
2 children 1.05 (0.79,1.41) 0.727
3 children 161 (1.15,2.25) 0.006
4+ children 1.82 (1.23,2.70) 0.003 Combined Wald test: p=0.003
First antenatal care 12 weeks or earlier (ref)
13-16 weeks 1.14 (0.81,1.60) 0.442

17 weeks or later 1.44 (0.97,2.15) 0.073
No antematal care  1.82 (1.14,2.91) 0.012 Combined Wald test: p=0.045

Smoking in pregnancy Non smoker (ref)

Gave up 1.08 (0.75,1.57) 0.666

Continued 1.69 (1.30,2.21) 0.000 Combined Wald test: p=000
Area index of multiple Highest quintie (ref)
Deprivation (IMD) 60-< 80 1.05 (0.62,1.80) 0.847

40-<60 1.07 (0.64,1.80) 0.783

20-<40 185 (1.14,3.01) 0.014

Lowest quintile 1.81 (1.09,3.00) 0.023 Combined Wald test: p=003

INot e c hgendat and agé aterviewincluded as contralbut not used in estimation of risk propensity score
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