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1. a formal public declaration

2. any pompous, lengthy or rhetorical speech
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Returnto a marginalincreasen investmentat different stagesof the life cycle

— Programs targeted towards the earliest years Early investments have the

highest return; due to dynamic
complementarity they must be
followed by later investment if
Preschool programs maximumvalueisto berealized

+« Job training

Rate of Retum to Irvestment in Human Capital
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Source: Heckman and LaFontaine (2007).



Early Intervention:
Smart Investment, Massive Savings

The Second Independent Report to Her Majesty’s Government
Graham Allen MP

3 Year old children Costs to taxpayer

Earty
Intervention

Normal

Low
attainment

Extreme neglect

July 2011 ¥ HM Government
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penalties to society and to the individual
of failing to provide a strong foundation

of social and emaotional capabilities early

in life.

This second Report focuses more on
addressing the vast financial and
SO2y2YAO 0O2aiadé

Letter to the Prime Minister, David Cameron, July 2011
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DEVELOPMENT
AS

FREEDOM

Developmentshould enhancehuman Wapabilitie€)g
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but on what capabilitiespeople actuallyhave at their

disposako havelivesthat canbe valued

Life

Bodilyhealth

Safety

Use sensesmagination thought
Emotions

Practicakreason
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Human Capabilities Have Developmental Origins

Pregnancy--> . A NIb-Ke-ooooooo >
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The substrates for human capability formation

are not evenly distributed across society
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Figure 2 — Cognitive Child Outcomes by SEP Quintile
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Figure 3 — Socio-emotional Development by SEP Quintile
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Millenium Cohort Study (UK

At 3: Cognitive differences
explained by family
background, maternal
education and home
learning environment.

At 5: mainly explained by
cognitive performance at
age 3.

This was not the case for
socicemotional outcomes
at age 3

Deardenet al. Inst Fiscal Studies (201(
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GROWING UP IN SCOTLAND:
Changes in child cognitive ability
in the pre-school years

scotland

SOITTHH COVERMNMINT

OU&'S @ smarter
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Scottish Government (2011)
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Disparities in academic achievement are evident early and remain through primary sck

PROPORTION OF ABORIGINAL AND NON-ABORIGINAL STUDENTS
AT AVERAGE OR ABOVE AVERAGE ACADEMIC PERFORMANCE,

BY YEAR AT SCHOOL
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LSAC

4. Socio-emotional difficulties
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emergent literacy skills.

b. Communication
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Nicholson et alJECH2010)

ORs (presented on a log scale) by socioeconomic position quintile for socio-emational difficulties, and poor communication, vocabulary and
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interventions nutrition

Economics of
Investing in
ECD

ECD Early it

Personality Lifecourse
psychology epidemiology
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Lung Biology in Health and Disease Voilume 151

Fetal Origins of 6. FNJSNE 1 8LJ2
Cardiovascular and
Lung Disease

153,
Lt S

edited by

David |. P. Barker
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BARKER
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http://www.barker.orq/
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http://www.barker.org/

Death rates from Coronary Heart Disease in men 1968-78 | Infant Mortality 1901-1910

HIGHEST DEATH RATES K HIGHEST DEATH RATES

LOWEST DEATH RATES LOWEST DEATH RATES

Gardner MJ ot al. 1984 Atlos of mgn'n.ri!‘f from selecied diseoses
in England and Wales, 1968-78. John Wiley, Chichester
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Journal of Epidemiology and Community Health, 1978, 32, 34-37

Living conditions in childhood and subsequent
development of risk factors for arteriosclerotic heart
disease

The cardiovascular survey in Finnmark 1974-75

A. FORSDAHL

From the Institute of Community Medicine, University of Tromse, Norway
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Rate Ratios for CHD in RelatiorBiothweight

Men
Birthweight
<5.5 1.0 |
6- 0.81 :
7 - 0.80,
8 - 0.74 |
O - 0.55
10 + 0.65])
Weight at 1 year
<18 1.0
19- 0.79
21- 0.81
23- 0.62
25 - 0.62
27 + 0.40

Osmond, et aBMJ(1993)

Women

1.0
0.87 !
0.81 :
0.71 |

0.52

0.59
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Fetalundernutrition and CHD (Barker 1998)

Adapted liver
metabolism

|

Increased LDL,
cholesterol &
fibrinogen

Maternal body composition and diet

l

FETAL UNDBRJTRITION

Changes in structure  Raset HPA& Changes in pancreas

of heart, blood vessels GHIGE axes and muscle

and kidney / \ \
Hypertension & left Norinsulin
ventricular hypertrophy dependent diabetes

7

CORONARY HEART DISEASE
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Trajectories of Growth Among Children Who Have Coronary Events as Adults

[c0,s

0.2+

0.1+

Z Score

-0.24

014"

4] 12 1% 2 4 6 & 10
Age (mo) Age (yr)

0.2

0.1+

Z Score

0.1+ 1§~

-0.2+

0.0 em e

6 & 10

Age (yr)

o GONRUAOLF T E

LK aSay

Lowerbirthweight C Suboptimal growth to age £ Catch up growth to adolescence

Barker et aINEJM(2005)
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Birthweight and mortality in adulthood: a

systematic review and meta-analysis

Karl R Risnes,'?** Lars J Vatten,' Jennifer L Baker,* Karen Jameson,” Ulla Sovio,®
Eero Kajantie,” Merete Osler,* Ruth Morley,” Markus Jokela,'" Rebecca C Painter,'’ Valter Sundh,'?
Geir W Jacobsen,'® Johan G Eriksson,” Thorkild I A Serensen® and Michael B Bracken®

- HR® HR®

Outcome and & nts Deaths
ubgroup Participa IV, fixed, 95% CI IV, fixed, 95% CI
Results for all-cawse mortality
Al causes women 1856 BE3 12 B85 0053 {0.50-0.96) -
Al causes men 208 509 23828 085 [0.83-0.8T) =
Al couses tokal 384 062 36 B34 034 [082-0.8T)
Heterogensity: J2=1.02 {P=0.31)/#=2%
Test for overall effsct 75,00 {PA0U00001)
Results for CVD mortality
CND women 149 452 27186 028 [0a2-0095) —_—
C¥D men 176 530 BETO 0LE8 [084-0.81) j—
CWD notal 235 o2 11 366 028 [0.85-0.91) ‘
Heterogensity: 3 =0U00 [Pe1.00) 17 =%
Test for overal effsct 7=7.03 (P0U00001)
Results for cancer mortality
Cancer wamen 132 820 4208 1.04 (0.88-1.10) 5
Cancer men 144 803 4178 113 (1.07-1.15 =
Cancer total 2Trex 384 1.08[1.08-1.13) "'
Heterogensity: X =471 [P=0.03) /*=T5%
Test for overall effect Z=4.06 {P0.0001)
1 [
0.7 1.5
Fareours higher Foreours lower
birthweight birthweight

=The mest fully adjusted esfimate from studies were antered analyses

Figure 2 Forest plots with sex-stratified resulis of meta-analyses assessing the association between birthweight and adult

mortality from all<causes, CVD and cancer. HRs with 95%% Cls per kg inrease in birthweight
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Mother Pregnancy Lactation Child Adult

Figure. Developmental programming of cardiovascular disease. Mote that many of the maternal conditions and pathogenic factors are
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Nl ndeed, for most of the epi demi ol

to date, the extent to which interventions that are intended to

modify risk can improve long -term health I1Is not

Matt Gillman. Developmental Origins of Health and Diseld&&M2005)
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Evidence focritical periodsof nutritional biological programming

WiddowsonandMcCancg1963) showed that rat pups with limited nutrition
during the 3 weeks of lactation put on weight more slowly over their entire

lifetimes, even though they had unlimited food pagéaning.

In contrast, in another groups of rats, the same duration of limited nutritionat !

12 weeks of age had only short term effects on their weight.

Widdowsonand McCanceProc R SdoondB Biol Sci(1963)
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Vulnerability of the fetal primate brain to moderate
reduction in maternal global nutrient availability

wa Antonow-Schlorke™', Matthias Schwab™’, Laura A. Cox", Cun Li, Kristina Stuchlik®, Otto W. Witte®,

Peter W. Nathanielsz®, and Thomas J. McDonald?

*Hans Berger Department of Neurology, Friedrich Schiller University, D-07740 Jena, Germany; “Department of Genetics, Southwest Mational Primate Research
Center, Southwest Foundation for Biomedical Research, San Antonio, TX, and "Center for Pregnancy and Mewborn Research, Department of O bstetrics/
Gynecology, University of Texas Health Science Center, San Antonig, TX T8227-5301

Edited by R. Michael Roberts, University of Misoun, Columbia, MO, and approved December 21, 2010 (received for review July 14, 2010)

e PNAS (2011)

contro!

30% reduction in maternal nutrient intake

Fg. 2. Effects of MNR in the proliferative SVZ and in the
cortical plate. SVZ: MNR reduced SVZ thickness (arrow
heads), increased the density of proliferative Ki-67* cells
(brown precipitate, arrowheads mark the SVZ), increased
apoptotic TUNEL* cells (dark cells marked by arrows), and
reduced glial S-100¢ IR (brown precipitate, arrows). Cortical
plate: MNR decreased local IGF-I and BDNF IR (brown pre-
cipitate), density of the neuronal network (Golgi silver
impregnation, arrowheads), and O4* preoligodendrocytes
(brown precipitate, arrows) reflecting impaired cerebral
myelinogenesis.

THE UNIVERSITY
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controls MN}!
EphB2

Sactin

s e st A

Beck2

FAg. 3. Effects of MNR on proteins that participate in reg-
ulation of brain development. MNR decreased MHC-B IR in
the SVZ, PSA-NCAM IR in the intermediate zone, and EphB2
and f-actin IR in the cortical plate (brown precipitate). In
2000m contrast, antiapoptotic Bcl-2 increased (brown precipitate),
probably in response to increased proliferative cell death.

G2S KeLROKSAATS (GKIFIdG GKS RA&GdZNDSR 0NIF A
reduction during early pregnancy may have ldagn effects on offspring cerebral function
PPDP a

Ol THE UNIVERSITY
L488 OF ADELAIDE

AUSTRALIA



SdCin

bl Aabdpiry CamenUind

The influence of maternal,
fetal and child nutrition on
the development of chronic

disease in later life

Scientific Advisory Committee on Nutrition

2011

Londom: TS0

200 page report for the Ukovt

AVery little human experimental evidence linking
long-term outcomes to restriction in the intake of

specific nutrients during fetal or early postnatal life

Aln pregnant animal models, limitation of micro or
macronutrient intake sufficient to imbalance nutrient
supply alters the normal sequence of tissue

development

ADespite the accumulating animal evidence, no
controlled studies in human pregnancy have yet
identified maternal dietary interventions that reduce

the risk of adult chronic disease in the offspring

23 THE UNIVERSITY
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Makrides GibsonMcPhee et al. JAMA(2009, 2010)

Neurodevelopmental Outcomes of Preterm

Infants Fed High-Dose Docosahexaenoic Acid
A Randomized Controlled Trial

Maria Makrides, BSe, BND, PhD)

Context Uncertainty exists about the benefit of dietary docosahexaenoic acid (DHA)

Robert A. Gibson, BSe, PhD
Andrew J. McPhee, MBBS
Carmel T. Collins, RN, BSSc, PhD
Peter . Davis, MBBS, MD

Lex W. Doyle, MBBS, MSc, MD
Karen Simmer, MBBS, PhD
Paul B. Colditz, MBBS, PhD
Scott Morris, MBBS, PhD

Lisa G. Smithers, BAppSc, PhD
Kristyn Willson, BSe(Hons)
Philip Ryan, MBBS, BSc

NFANTS BORN BEFORE 33 WEEKS GES-
tation are at high risk of develop-
mental disorders and learning dis-
abilities. Long-term outcome studies
of preterm infants show an overall re-
duction in developmental quotient and
a poorer performance on tests of visual-
motor integration, spatial relations, quan-
titative concepts, and classroom behav-
ior compared with reference norms.” An
inadequate nutrient supply in the neo-
natal period is hypothesized to con-
tribute to this poor developmenta

JERUPURR T N U S —

on the neurodevelopment of preterm infants

Objective To determine the effect of meeting the estimated DHA requirement of
preterm infants on neurodevelopment at 18 months' corrected age.

Design, Setting, and Participants Randomized, double-blind controlled trial en-
rolling infants born at less than 33 weeks' gestation from April 2001 to October 2005
at 5 Australian tertiary hospitals, with follow-up to 18 months

Intervention High-DHA (approximately 1% total fatty acids) enteral feeds com-
pared with standard DHA (approximately 0.3% total fatty acids) from day 2 to 4 of
life until term corrected age.

Main Outcome Measures Bayley Mental Development Index (MDI) at 18 months’
corrected age. A priori subgroup analyses were conducted based on randomization
strata (sex and birth weight <1250 g vs =1250 g).

Results Of the 657 infants enrolled, 93 5% completed the 18-month follow-up. Bay-
ley MDI scores did not differ between the high- and standard-DHA groups (mean dif-
ference, 1.9; 95% confidence interval [CI], —1.0 to 4.7). The MDI among girls fed the
high-DHA diet was higher than girls fed standard DHA in unadjusted and adjusted analy-
ses (unadjusted mean difference, 4.7; 95% CI, 0.5-8.8; adjusted mean difference, 4.5;
95% Cl, 0.5-8.5). The MDI among boys did not differ between groups. For infants born
weighing less than 1250 g, the MDI in the high-DHA group was higher than with stan-
dard DHA in the unadjusted comparison (mean difference, 4.7, 95% Cl, 0.2-9.2) but did
not reach statistical significance following adjustment for gestational age, sex, maternal
education, and birth order (mean difference, 3.8; 95% CI, 0.5 to 8.0). The MDI among
infants born weighing at least 1250 g did not differ between groups.

Conclusion A DHA dose of approximately 1% total fatty acids in early life did not
increase MDI scores of preterm infants overall born earlier than 33 weeks but did im-
prove the MDI scores of girls

Trial Registration anzcir.org.au Identifier: ACTRN12606000327583

JAMA. 2009;301(2):175-182 WWW.jama.com

Effect of DHA Supplementation
During Pregnancy on Maternal Depression

and Neurodevelopment of Young Children
A Randomized Controlled Trial

Maria Makrides, BSc, BND, PhD)
Robert A. Gibson, BSc, PhDD

Andrew ]. McPhee, MBBS

Lisa Yelland, BSe

Julie Quinlivan, MBBS, PhD

Philip Ryan, MBBS, BSc

and the DOMInO Investigative Team

PIDEMIOLOGICAL INVESTIGA-

tions from the United States and

Furope demonstrate that higher

intakes ol n-3 long-chain poly-
unsaturated fatty acids (LCPUFA) from
fish and seafood during pregnancy are
associated with a reduced risk of de-
pressive symptoms in the postnatal pe-
riod," as well as improved developmen-
tal outcomes in the offspring.>* Of the
n-3 LCPUFA, it is hypothesized that
docosahexaenoic acid (DHA) may be
responsible for the observed associa-
tions based on estimates of dietary re-
quirements during pregnancy and the
results of experimental animal stud-
ies.” However, n-3 LCPUFA interven-
tion trials in human pregnancy have re-
ported mixed results and have not been
conclusive largely because of method-
ological limitations. Studies focused on
nerinatal mood have had onen-label de-

Context Uncertainty about the benefits of dietary docosahexaenoic acid (DHA) for
pregnant women and their children exists, despite intemational recommendations that
pregnant women increase their DHA intakes.

Objective To determine whether increasing DHA during the last half of pregnancy
will result in fewer women with high levels of depressive symptoms and enhance the
neurodevelepmental outcome of their children.

Design, Setting, and Participants A double-blind, multicenter, randomized con-
trolled trial (DHA to Optimize Mother Infant Outcome [DOMInO] trial) in 5 Austra-
lian maternity hospitals of 2399 women who were less than 21 weeks' gestation with
singleton pregnancies and who were recruited between October 31, 2005, and Janu-
ary 11, 2008. Follow-up of children (n=726) was completed December 16, 2009.

Intervention Docosahexaenoic acid-rich fish oil capsules (providing 800 mg/d of
DHA) or matched vegetable oil capsules without DHA from study entry to birth.

Main Outcome Measures High levels of depressive symptoms in mathers as indi-
cated by a score of more than 12 on the Edinburgh Postnatal Depression Scale at 6 weeks
or 6 months postpartum. Cognitive and language development in children as assessed
by the Bayley Scales of Infant and Toddler Development, Third Edition, at 18 months.

Results Of 2399 women enrolled, 96.7% completed the trial. The percentage of
women with high levels of depressive symptoms during the first 6 months postpar-
tum did not differ between the DHA and control groups (9.67% vs 11.19%; adjusted
relative risk, 0.85; 95% confidence interval [CI], 0.70-1.02; P=.09). Mean cognitive
composite scores (adjusted mean difference, 0.01;95% Cl, —1.36 to 1.37; P=.99) and
mean language composite scores (adjusted mean difference, —1.42; 95% Cl, -3.07
te 0.22; P=.09) of children in the DHA group did not differ from children in the con-
trol group.

Conclusion The use of DHA-rich fish oil capsules compared with vegetable oil cap-
sules during pregnancy did not result in lower levels of postpartum depression in moth-
ers or improved cognitive and language development in their offspring during early
childhood.

Trial Registration anzctrorg.au Identifierr ACTRN12605000569606

JAMA. 2070;304(15):1675-1683 WWW jama.com
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(a)

What are the causal effects of breastfeeding

on 1Q, obesity and blood pressure?
Evidence from comparing high-income

with middle-income cohorts

Marie-Jo A Briun,l'z* Debbie A Lawlur,l'z Alicia Matijascvich,3 Bernardo HDI‘tﬂ,3 Luciana Ansr:lmi,3
Cora L Araﬁju,3 Ana Maria B Menezes,” Cesar G Victora® and George Davey Smith 2

EVIDEMCE FROM COMPARING HIGH-INMCOME AND MIDDLE-INCOME COHORTE &77

Child oulcome:

o

Pelafas
P hotoo = LB

DEF (mm
.I’J.EPP.CFE]

Phalon =05

BMI {kgim’)

ALEFAC

Palatas
P halom = 000G

K
ALZPAC

Paiptas
F higiaeo = 009

Ereastieeding association (per category)
Effact slze [85% CI)

—0.35 (—0.5E 0 —0.14)
-0.13 (—0.83 10 057}

—0.18 (—0.31 10 —0.01)
0,05 (0,50 o 0.80)

—0.18 (—0.22 10 —0.09)
0.14 {-0.07 to 0.36)

0.97 (0.62 0 1.22)

[F= ]

1.97 (0.8 ip 3.05)

International Journal of Epidemiclogy 201 1;40:670-680

No effect of breastfeeding
on BMI or blood pressure

But increased breastfeeding
associated with higher IQ
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Special Article

Characterizing whole diets of young children from developed
countries and the association between diet and health:

a systematic review

Lisa G Smithers, Rebecca K Golley, Laima Brazionis, and John W Lynch o )
Nutrition Reviews (2011)

There are only 5 articles which have examined wAafidiet in under 5s

in relation to later health. These are all in 2 UK birth cohorts
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DiKuhand YoavBenShlomo

(1997 and 2004)

AETEFE COWRSE L. .
APPROACH TO

chronic disease
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KanneMWB,DawberTR.Atherosclerosisis a pediatric problem.

Journal ofPediatricsl972:80; 544-554

Atherosclerosis, most frequently manifested as coronary heart disease, is the
major health concern in the United States. This disease of adulthood has its origins

In infancy and childhood.
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BM RESEARCH

Association of blood pressure in late adolescence with
subsequent mortality: cohort study of Swedish male

conscripts
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Fig 2| Relations of systolic (top left), diastolic (top right), mean arterial (bottom left), and pulse (bottom right) pressures to
cardiovascular mortality. Solid line represents hazard of cardiovascular mortality and dashed lines are 95% confidence interval :
limits, from multivariable regression spline Cox proportional hazards C models (adjusted for age, conscription date, H H
conscription centre, socioeconomic position, body mass index, elbow flexion, hand grip, and knee extension strength). Y scale L

is logarithmic
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ARTICLE

Birth Weight and Cognitive Ability in Childhood
Among Siblings and Nonsiblings

Seungmi Yang, PhD?, John Lynch, PhD?, Ezra 5. Susser, MD, DrPH®<, Debbie A. Lawlor, PhD?

3Department of Epidemiclogy, Biostatistics, and Occupational Health, McGill University, Montreal, Quebec, Canada; "Department of Epidemiclogy, Mailman School of

Public Health, Columbia University, New York, New York; “New York State Psychiatric Institute, New York, New York; ®“Medical Research Council Centre for Causal Analyses
in Translational Epidemniology, Department of Social Medicine, University of Bristol, Bristol, England
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What's Known on This Subject What This Study Adds

Birth weight has been positively associated with cognitive ability in childhood. Studies Qur study shows that the positive assodation between birth weight and cognitive ability

based on siblings that examined whether there is an intrauterine developmental origin arross their full distributions is explained mainly by shared family characteristics rather
by separating the assodation into the within- and between-family effects hawve found than intrauterine factors among children aged 5 to 12 years in analyses of bath nonsib-

inconsistent results. lings and siblings from the same family.
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Survival at ages 126 years by IQ score at age 11 in UK
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INFANCY AND CHILDHOOD INFLUENCES ON LATER HEALTH

Intelligence in youth and all-cause-mortality:
systematic review with meta-analysis

Catherine M Calvin,' Ian J Deary,'* Candida Fenton,” Beverly A Roberts,' Geoff Der,*
Nicola Leckenby' and G David Batty'?’

Studies adjusted for

(a) cnildhood SES HR (95% CI)

Martin and Kubzansky, 2005
Lager et al., 2009

HR

0.89 (0.74-1.07)
0.85(0.78-0.93)

Leon et al., 2008 . 0.80 (0.74-0.87)
Osler et al., 2003 . 0.78 (0.72-0.86)
Batty et al., 2009 . 0.77 (0.76-0.79)
Jokela, Batty et a/., 2009 . 0.76 (0.68-0.85)
Hemmingsson et a/., 2006 . 0.74 (0.71-0.78)
Deary et al., 2008 el 0.74 (0.63-0.87)
Pearce etal., 2006 0.66 (0.48-0.91)
Summary estimate <> 0.7 (0.750.79)
(b) AdultSES
Batty et al., 2008 ' . 0.92(0.79-1.07)
Hartetal., 2003 . 0.88 (0.79-0.98)
Hemmingsson et &/., 2006 . , 0.79(0.75-0.92)
Deary et al., 2008 . 0.79 (0.66-0.94)
Jokala, Batty et al., 2009 -— 0.79 (0.67-0.93)
Summary estmate < ) " 0.84 (0.78-0.90)
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