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Context: The French NEHAP

• The French National Environment and Health
Action Plan (NEHAP) was adopted for the
period 2004-2008.

• One of the priority actions is to conduct an
epidemiological study on a cohort of children.

• Main Objectives:
- Measuring the exposures to pollutants

. Identify critical phases in the life of the
children,

. Determine exposure levels in biological
samples to chemical, biological, and
physical factors during pregnancy and
early childhood;

- Description of pathologies;
- Analysis of associations between exposures and pathologies.

Children’s vulnerability to environmental dangers

• Repeated cellular divisions makes the DNA more fragile to chemical and physical stressors.

• Cellular growth requires rapid penetration of outside substances.

• Higher intake of water and nutriments per unit of body weight than adults.

• High metabolism.

• Immature immune system and detoxication mechanism.

• Large skin surface in relation to unit of body weight.

• Proximity to floor (small size and playing activities of young children).

• Hand-mouth activities.

Main Objectives

Environment and neurocognitive development and

endocrine dysfonctions

- DDeessccrriibbee  cchhiilldd  ccoonnttaammiinnaattiioonn  dduurriinngg  ggrroowwtthh  ttoo  eennvviirroonnmmeenntt  nneeuurroo tt ooxxiicc
aanndd  rree pp rroo tt ooxxiicc  ssuubbssttaanncceess,,

- Explore the consequences of contamination levels on neurocognitive development
and child reproduction functions.

• PPeessttiicciiddeess  ttooxxiicciittyy::
- Describe pesticide contamination in children (high values prevalence, concentrations

distribution),
- Explore the consequences of contamination levels of pesticides on neurocognitive

development and development of reproduction functions.

• LLeeaadd  eexxppoossuurree  dduurriinngg  pprreeggnnaannccyy (consequences: prematurity, small birth weight,
growthdelay, fetal death, abnormalities of developing brain)
- Prevalence of strong impregnation at birth,
- Geographical variations and its determinants.

• EExxppoossiittiioonn  ttoo  PPCCDDDD//FF,, PPCCBB  eett  PPBBDDEE..

• CChhaarraacctteerriizzaattiioonn  ooff  cchhiilldd  eexxppoossuurree  ttoo  eemmeerrggiinngg  ppoolllluuttaannttss  ((pphhtthhaallaattee,, ……))::
- Risk factors analysis.

• AAiirr  ppoolllluuttiioonn  aanndd  aaddvveerrssee  pprreeggnnaannccyy  oouuttccoommeess::
- Exposition to air pollution during pregnancy in France,
- Explore the consequences of this exposition on birth defects and intrauterine growth.

Methods

1. Long-term follow-up of a nationally representative

cohort of 20,000 children born in 2009 (French births

during a one-week period four times in the year)

2. Early Data collection in maternity

• Day 1: Biological sampling Cord Blood.

• Day 2-4: Perinatal National survey:
- Face-to-Face questionnaire (administered by midwife) and data from medical file,
- Data collected on pregnancy, perinatal period, health status of women and children

at birth.

• Day 2-4 (After Face-to-Face questionnaire):
- Signature of consent from mother and father,
- Biological sampling : mother’s urine, mother’s hair and milk,
- Self administered questionnaire (nutrition + environment).

3. Biological sampler’s organization 

from maternities to biobank

• SSaammppll iinngg  bbyy  mmaatteerrnniittyy’’ss  mmiiddwwiiffeess
- Sampling cord Blood (25 mL) directly after birth,
- Sampling of mother’s urine (150 mL) and mother’s hair (60 single hairs) during

hospitalization.

• A part of sampling will be analyzed according to research objectives. The other part will
be stocked in biobank.

• In maternity, sampling will be stocked at 4°C.

• Each day, biological sampler will be transported to a Regional Reference Center for
centrifugation and aliquotization.

• Then, biological sampler will be transported and stocked in biobank.

4. 6-8 weeks survey at home

• Face-to-Face questionnaire (Insee pollster).

• Setting radon samplers and dust samplers at child home for a 3 month period.

• Tube left for mother’s milk collection (100 mL)  (only on a subsample).

• Samplers and mother’s milk will be returned in stamped envelopes to reference laboratories.

Biological analyses

• MMootthheerr’’ss  uurriinneess  aannaallyysseess::
- Cotinine,
- Phthalates,
- Alkyl-phenol,
- Organochlorine Pesticides,
- Organophosphate Pesticides,
- Pyrethroids Pesticides,
- Organo-etains.

• MMootthheerr’’ss  mmiillkk  aannaallyysseess::
- POP (PBDE et PCB),
- POP (PFOS et PFOA),
- Alkyl-phenol.

• CCoorrdd  bblloooodd  aannaallyysseess::
- Nutrients,
- Environmental pollutants (lead, iron, zinc, selenium),
- Emergent pollutants (OMICS).

• MMootthheerr’’ss  hhaaiirr  aannaallyysseess::
- Mercury.
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Analyses of effects

• RReepprroodduucctt iivvee  ddeevveellooppmmeenntt::
- Medical file at birth (genital urinary birth defects),
- Reproductive function (fertility and fecundity) by questionnaires.

• NNeeuurroobbeehhaavviioorraall  aanndd  ccooggnniittiivvee  ddeevveellooppmmeenntt::
- Neurobehavioral and cognitive examination during infancy,
- Questionnaires face to face,
- School records.

Environmental analyses

• Dust samplers.

• Air pollution models.

• Geographic Information System (GIS)
- Geographic coding of home and work address.

• Description of routine activities:
- Time at home,
- Transport to work,
- Time at work …

Follow-up

Time Table

• AApprrii ll--JJuunnee  22000077:
- Maternity survey in 2 French districts,
- 6-8 weeks questionnaires at home.

• OOccttoobbeerr--DDeecceemmbbeerr  22000077::
- Maternity survey in 2 other French districts,
- Biological sampling: cord blood, mother’s urine, mother’s hair,
- 6-8 weeks questionnaires at home,
- Tube left for mother’s milk collection (only on a subsample).

• 22000088:: Analysis of pilots and preparation for the launch of the cohort.

• 22000099:: Enrolments, maternity surveys, 6-8 weeks surveys.

• 22001122:: Kindergarden Survey.

• 22001155:: First Grade Survey.

Partnership

Joint Research Venture JRV 

Contract signed on March 8th, 2006
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PP rreeggnnaannccyy
PPeerriinnaattaall  nnaattiioonnaall  SSuurrvveeyy

BBiirrtthh MMeeddiiccaall  ffii llee
BBiioollooggiiccaall  ssaammpplleess  ffaaccee  ttoo  ffaaccee  iinntteerrvviieeww

66--88  wweeeekk FFaaccee  ttoo  ffaaccee  iinntteerrvviieeww  ooff  mmootthheerr
IInntteerrvviieeww  ooff  ffaatthheerr  ((bbyy  pphhoonnee))

EEnnvviirroonnmmeennttaall   ssaammppllee

11  yyeeaarr IInntteerrvviieeww  bbyy  pphhoonnee

22  yyeeaarrss IInntteerrvviieeww  bbyy  pphhoonnee

33  yyeeaarrss FFaaccee  ttoo  ffaaccee  iinntteerrvviieeww
MMeeddiiccaall  eexxaammiinnaatt iioonn

55  yyeeaarrss IInntteerrvviieeww  bbyy  pphhoonnee
MMeeddiiccaall  eexxaammiinnaatt iioonn

66  yyeeaarrss EEnnqquuêêttee  ffaaccee  ttoo  ffaaccee
((sscchhooooll)) SScchhooooll  rreeccoorrdd

88  yyeeaarrss IInntteerrvviieeww  bbyy  pphhoonnee
SScchhooooll  rreeccoorrdd

1100  yyeeaarrss EEnnqquuêêttee  ffaaccee  ttoo  ffaaccee
MMeeddiiccaall  eexxaammiinnaatt iioonn

1111  yyeeaarrss IInntteerrvviieeww  bbyy  pphhoonnee
SScchhooooll  rreeccoorrdd
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