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Converging Concerns

MRT DB

Children are especially vulnerable to environmental exposures
(e.g. lead, alcohol)

FRZFFREBRECHLTHICHKEE THS (83, 7ILa—ILRE)

Current known exposures of concern abound (pesticides,
phthalates, violence)

RABSINTLIBRERNRYIIHS L GRBA JFL—ME. BRNBE)

Many high burden conditions with suspected environmental
causes (e.g. birth defects, learning disabilities, autism)

REREAISFEOLNISEFERENZVN(EXREEE 2B ES. BAELRE)
Existing research is limited in size and scope
BEMRERE-SEEICRon TS

Life-course (longitudinal) design needed to correctly link W|th
multiple exposures and multiple outcomes

BHOBBERREZELGERET HICFTEE WA R) ARFEHADE ‘K



Directives that Created the

National Children’s Study
EXRFHBAEDOREICEIN-FER

The Children’s Health Act of 2000
2000 D /MNRFiE%

= .authorize NICHD to conduct a national
longitudinal stud¥ of environmental influences
on children's health and development.

NICHDIZ/MNR{REBEFZEICET A RBEELZMEIT M ARDOERH
N L SRR R ST SIS AT o ==

= . from birth to adulthood
HERNMNSHEAET

= investigate mechanisms of developmental
disorders and environmental factors...that
influence health and developmental
processes...

o
REBEQAN-ZLLRELRERE CHETIEEERORE \K’



Study Concepts

MEER

Hypothesis driven

iR F D<K

Exposure begins with pregnancy

RE LR N CIRED

Has power to study high priority conditions (n—100,000)
=SEEEOREEHERT 5HEF I SH(h=~100,000)
Gene environment interaction
BIEFIREHEEER

Consortium of Federal Agencies

T FR BT 44 B8 0D £ [R] 4 B

Public-private partnerships

BREE

National resource for future studies (]
FHEOAED-ODERER \Kﬂ




Planning Process: NCS

ILEEFE:NCS

Interagency Coordinating Committee: NICHD, NIEHS, CDC, EPA
AR E B4 :NICHD. NIEHS, CDC. EPA

Federally Chartered Advisory Committee™

EFRIDEMEZER™

Expert Working Groups

EMREERNE
= Hypotheses
= Measures/methods

Workshops*
=y ayF*
Literature reviews/white papers*
XHEAE-BE*
Pilot Studies™
F iRz
Program Office Staff
SEEHREYT
Study investigators (CC and Study Centers) o
-HARAEE (CCELUHMELLE—)
eFindings on website: nationalchildrensstudy.gov \K
*Hr Y AMNIERELR




Planning Process: NCS

ILEEFE:NCS

Stake Holders in Children’s Health
INRIREBOFEZEZRE

Pediatricians INREE
Environmental Health Professionals: Epidemiologists
REREEMR EFEE

Sociologists HEFE
Psychologists DEZEE
Economists BxEE
Ethicists fREEE
Advocacy Groups VEFI BEREFK
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Examples of Hypotheses

Defining Questions
BRI EEHT HIRHDHI

What are the health and developmental effects of persistent
low level chemical exposures?

FRMERELCENERBEORRELSURE~AOZELE?

How is asthma incidence and severity influenced by the
interaction of early life infection and air quality?

BHOREOERMEIHEERELEEEICEDISGHEERITTMN?

How does high level exposure to media content in early
childhood affect development and behavior in children?

INRHBRHBADATAT7RHRADBVBREICLY FHREOEESIVTHRFIEDLSIEEENLIN ?

Do pre-and post-natal exposures to endocrine-active
environmental agents alter age at onset, duration, and
completion of puberty?

RO DRFENEIREERAYNOHEMESIVHARBRERICIYBREBHORG T, RiGHRE & s
URTEIRMICHETINEIN? ‘K



Priority Health

Outcomes/Exposures
READEELBENELEE

Priority Examples
Health

Outcomes
Pregnancy Preterm, Birth
Outcomes defects

Priority Examples
Exposures
Physical Housing quality,
Environment neighborhood
. Pesticides,
E)ng;ﬁ?; s rpnhetthaelllsates, heavy
Biologic Infectious agents,

Environment

endotoxins, diet

Genetics

Interaction between
genes and
environment

Neurodevelopment

Autism, learning
disabilities,
schizophrenia,

Psychosocial
milieu

Family structure,
socio-economic
status, parenting
style, social
networks, exposure
to media and
violence

& Behavior conduct and
behavior problems
Head trauma,
Injury Injuries requiring
hospitalizations
Asthma Asthma incidence

and exacerbation

Obesity & Physical
Development

Obesity, diabetes,
altered puberty

TN



Sampling and

Center Strategies

BT IVIRERE 2 — BB
National probability sample important
EREEYTILHNEER

= Exposure-outcome relationship representative of the
U.S. population
RKEAODBELEZEOEERICOVWTORKIE

= Impaortant exposures with varied and unknown
distributions are not missed

BRAGOMAADRZEOEEMLL R RS
= Clustered for community attributes & logistics
HIAF ORI EY T IL—T 1k

Centers of Excellence important
BHL-HARLROEEM
= Broad scientific input

I e [ T e O <
* Measures require center based expertise and facilities \K

T A—EEBLETAEMAMBRIUOBEMEZVEELTHFER




Sampling and

Center Strategies
YT ILEERE 2 —ER RS

Probability sample by Centers
Bt B—ILBHEEY LTI

= Unique combination

MEDOHAEDLE

= Requires flexibility and adaptation of
center to the scientific design

BFEEUI—ICL R RIELARBANDEANDLE

= Requires support and guidance by
coordinating center

Q
RBEEA—(CEDHXIE-TRENDE \Kﬂ



Sites vs. Centers

WRxitr 52—

Sites—geographic locations (counties) from which
participants will be recruited

WR—SMEZSELHHMIBIHME (E)
= Selected by stratified probability sample of primary
sampling units
MBS TV T T I—T DEILHEE Y TILICKYEIR
= 105 sites
1058k =
Centers—entities or institutions that will carry out study
at the sites
T —BWRICEVWTHREZERT DR F I
= Selected by a competitive process
BFRIBFEIC LY ER
= Each will cover more than one site

Bt A—h 1L DR EEEY (]
= 30-50 centers i

30~50t 42—



National Children’s Study Locations
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National Children’s Study

Sample
EXRFHAESTIL &
S . ~4 million
SRS O All Births : .
E. e, i thei\lation births in 3,141
counties
Sample of Study 105 Locations
Locations
‘ Selection of
Sample of Study neighborhoods
Segments
‘ All or a sample of
Sample of Study households within
Households neighborhoods

v

Sample of Study All eligible women in

Women the household \ &




Who will be enrolled?

EERNREIL?

Household recruitment

REHELTOEE
= Women who are in the first trimester of pregnancy
= Women who are planning a pregnancy

= Women of child bearing age who are not planning
pregnancy but could become pregnant during the
enrollment period

Supplemental recruitment
fHBNSESE

* Prenatal care providers
= Community based recruitment of eligible women

i



Visit Schedule:Core Protocol

KRR a—)L- g Tarall

Preconception (high probability) - one face to face visit, phone follow-up

ZREAT (S FERL) — B HEmaXan e

1st Trimester 3 years

2"d Trimester 5 years

3"d Trimester 8 years

Delivery Visit 12 years

6 months 16 years
[ Clinical Setting |12 months 20 years s
[ ] Home \i’



Sample Collected

BEYTIL

DNA

Environmental samples: air, water, dust from home, school
BESH KR, K. NIRRT ZANRE-2K)

Biomarkers: blood, breast milk, hair, tissue, etc.

NAFT—h— K. B3, B2, GE

Interview and history

XS LVIRE

Cognitive measures

RAFE

Serology and medical data

MERBESIVEZET 4

Housing and living characteristics

FESLVEERE

Family and social experiences

RiEH FVHEHIIEER o
Neighborhood, community, and school characteristics ﬂ
AR g E FUER O \K



1st trimester visit

(T1)  SERE—HTOREH(TL)

Interview

T

Environmental sample collection and observation
REANERESUEHE

Physical examination

iEdEF:

Biospecimen collection

AR FHRER

Ultrasound — gestational age dating

o
BEIRIRE — i IRBEEIRE H



1st trimester visit

Interview
bEIREE —HA T HE R
Computer Assisted Personal Interview
AVEa—5—RREANEHR
Audio-Computer Assisted Self Interview
BR-AvEa—4—XEBECE#*
Self-Administered Questionnaires
BZ2EAT T —bk




T1 Interview Topics

T1mE:RD#EH

Demographics

UN=E

Current pregnancy Hx
B YRHX

Reproductive Hx

HFEHX

Medical conditions
R RE

Health behaviors
ERICET 2178
Healthcare provider visits
ERE IR A
Medicines/supplements
K- REHE

Housing characteristics
EAEELE

Pesticides, product use
B RF|- S E A
Occupation, hobbies
HAE ., ek

Depression, stress

g, AR

Social support

HEMXE

Diet

BEE

Time and activity

B &R E

i



Environmental Samples — g

Alr BiEsE—xs

Badges - aldehydes and ketones
NS —TLTERES KUY 48

Pump - particulate matter
R T — M FRME




Environmental Samples —

Water misty—k

Community supply — community
samples

i fof £ 4 — Mgk K St
Well water — VOCs, nit

HFAK—VOC. THELiE




T1 Physical Examination

T1{EEZE

Anthropometrics
N gl
= Weight
*r=E
= Height
R
= Skin folds

REDVT

Blood pressure
mE




T1 Biospecimens

T1A R
Blood & F
Urine R "i
Hair ==&

Vaginal swabs Ex7J7J
Saliva &E®

k.._




T1 Ultrasound

TIEERRE

For gestational age and dating
IFiRBEES S LU BRE BB

Can use clinically obtained scan
ERPR R > D F| AL T 6E

Otherwise will offer NCS-sponsored

scan
MDIFZEIEINCSTIED AT v 2 1RHt



Birth visit - #1:Delivery

HAREIR —No.1: HE

Focus on delivery
HE~DER

Biospecimens
EREH
= Maternal blood — coordinate with clinical draw
BRI & —EGER TR &
= Placenta, cord, cord blood

g, B . BB




Other data collected

thDUNET —4

Individual level AL X)L
»= Mail in questionnaires and samples
T r—h iR ERE
« Example: Breast milk at 3 months
f5: 3 AR DEEL
= Diary during pregnhancy
* Observational data (e.g. HOME)

Settings outside of the home ZRES DK%
= Daycare (probably on a subsample due to costs)
= School (specifics not yet developed)
Community samples gt
= Water

= Air monitoring o
= Possibly food \Kﬂ



NCS: a Platform for Adjunct

Studies
NCS: f# B E D= D E i

Involve a portion of the sample using some NCS infrastructure
and data to address additional or in-depth question

EMHEIVEYRY TIF-8BISH ST 5-ONCSEELET—2%FE AL
=R DO—E%=F A
Examples 45l

= Genomic analysis for targeted gene-environment interactions

* Functional neuro-imaging of exposed subgroup for mechanism of
effect on child development

Funding: R-01 or other grant, Public-private partnerships
(foundation, industry, other), NCS

BAR:R-O1F=IIMbDBIRE . B RiEH (M H. EEZD1th) . NCS

Process for review and approvals established at NCS Program
Office

NCSEHEIE H = kY SHE - KRB EER T\ﬁ,



Use and access to data

T—ROFRBETIERIZDNT

Planned analyses of core hypotheses by community
of NCS investigators

NCSERAE RISk TH&IRERICEL TRIBlsn =4

Public use data sets for respective phases of the
Study level of confidentiality as soon as possible

MEDEERFLANILOEEBE RO AMERT —2FICERTE
= Totally anonymous limited data set with open access
» De-identified with requirements for access
= Restricted to use in specific location with safeguards

For Federal programs and missions -
EFRICLDEEHIUERIZDOLTHERA \Kﬂ



Status: National Children’s Study

2001-2007
IR &KX FHFAE2001FE~20074E

2001-2006: thorough planning over 6 years with input by
~3,000 scientists and other professionals

2001F~20064%:3,000 ALl LDFFEE S LUV EMRICKDIERICEDLN=65F
DL EICiEBER S E B "

2005: established 7 initial (Vanguard) Centers and
Coordinating Center

20055 : 7THhAT DM (KEE ) Lo 84— ERBEUS—ZHRTE
2007: first targeted federal funding for NCS
2007F :NCSADERIZ XL ETHZECRE

Establish 22 more Centers serving 30 more locations
Wave 1)

Staff, equip and supply Vanguard Centers for enrollment
Build the information management system
A




Status: NCS 2008+

3H 358 : 2008 FE LAFDNCS

. Prepare for pilot at Vanguard Study Centers

. Establish laboratories and specimen repository

. Establish 35 additional Locations (Wave 2) and
12 new Study Centers

2009

. Begin recruitment of pilot cohort at Vanguard
Sites

. Award NCS specimen Repository

. Establish the last 17 locations (Wave 3)*

2016 Full data set for outcomes of pregnancy

ﬁ
* Pending funding \K



Funding the

National Children’s Study
ERFHAEDERHE

Total 27 year
estimated cost: $3.2
billion for core study

274 Iﬂ IZIH-I_*E‘E A
~:E ;3'253?% 32 ,.,I*)l/




Promise of the Future

SEINGEELE:

The National Children’s Study
will form the basis of child
health guidance, interventions
and policy for generations to

come.

ERFHAETIFRERDHD/NEREFEE.
REEIVAHOERZENTI




Support Acknowledgement

A iR

National Children’s Study
SR FHRAE

This work was supported by the
National Institute of Child Health and
Human Development (NICHD) of the

National Institutes of Health (NIH)

AAEIXELAETER (NIH) QOE/NRREREHEAR
(NICHD) IZ&YUXESN 1=,

Contracts: HHSN275200503410C
HHSN267200700015C

Q
HHSN275200800027C \K ﬂ



