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European Action Plan 2004-2010 for health and environment

• A steering committee consisting of the French Institute for Public Health

Surveillance (InVS), the Health ministry, the Environment ministry and other Public

Health Agencies has decided to implement as a first step in this program a general

population cross-sectional biomonitoring survey coupled with health

examinations and involving a nutritional component;

• The nutrition surveillance component answers to the national nutrition and health

Plan 3 (2011-2015) and the obesity plan 2011-2013;

• Pre-existing study in the French general population: ENNS 2006.

Study design

PPhhoonnee ccaallllss ((rraannddoommiissiinngg))
Brief presentation 

of the study 

Recruitment of 5,000 
participants over 1 year 

RReepprreesseennttaattiivvee ssaammppllee ::
3 degrees stratified sampling  
(1st degree : area of residence) 

FFiirrsstt vviissiitt aatt tthhee ppaarrttiicciippaannttss’’ hhoommee ((11HH3300))

1) Presentation of the study details and organization 
 
2) Interviewer administered questionnaires  
 
3) Deposit of self-administered questionnaires 
 
4) For a sub sample:  
deposit of an accelerometer 

- Occupational and environmental (housing, 
leisure…) exposures 

 
- Food data (propensity) 
- Physical activity 
- Chronic diseases and vascular risk factors 
- Socio demographic and economic characteristics 

RReettrroo--iinnffoorrmmaattiioonn of
the participants: 
individuals and 

collective results on 
biomarkers levels 

Health center or at home

Phone or internet

HHeeaalltthh eexxaammiinnaattiioonn ((hheeiigghhtt,, wweeiigghhtt……)) aanndd qquueessttiioonnnnaaiirree

CCoolllleecctt ooff bbiioollooggiiccaall ssaammpplleess ((bblloooodd,, uurriinnee,, hhaaiirr))

FFoooodd ddaattaa

24-hour recalls for 11-74 years old and dietary 
records for children under 11 

BBiioobbaannkk

Centralized analysis of selected environmental biomarkers and conservation of samples for further analysis of emerging/still 
unknown biomarkers 

AAbboouutt 22
mmoonntthhss

SSttuuddyy ppooppuullaattiioonn ::

People living in 
continental France, 
aged 6-74

SSeeccoonndd vviissiitt aatt tthhee ppaarrttiicciippaannttss’’ hhoommee ((1155--3300 mmiinn))

1) Deposit of material for sampling 

 
2) Interviewer administered questionnaires (food insecurity, food supplements 
3) Verification of self-administered questionnaires 
4) For a sub sample: deposit an accelerometer 

oorrtteeRR -- nnooiittaammrrooffnnii fo
:sntapicitrapeht

nnooiittaalluuppooppyydduuttSS ::

,encarFlantneintoc
inginlivlepoeP

6dage - 47

ttaattnneesseerrppeeRR

:eeregdst(1
s steerged3

vvttssrriiFF

eellppmmaasseevviitt ::

e)cendiesrffoeara
gnilpmsadeifitar

vv eemmoohh’’ssttnnaappiicciittrraappeehhttttaattiissii 11((

ssllllaacceennoohhPP ))ggnniissiimmooddnnaarr((

ydutsehtoff
onitatneserpffeirB

5offtnmetiurceR , 000
raey1ervosntapictiarp

))0033HH11

pp

selevlserkramoib
nostluserveitcelloc

ndaslauiddivin

eccanaofftiosped
pamsbua sroF)4

-f-lesofftisope) D3

darewevireInt)2

ofonitatneserP)1

retomerele
:elp

seiranniotseud qeretisindma-

serinnaoitsequderetsniim

azinagordnasliatedydutsehtff

pppp

onita - puccO
…eruseil

norCh-
icshyP-
ddooF-

ho(lantenmornviednalnaoitap
esrusopex…)

k facsirarlucasvdanesseasidci
ytviitcalac

)ytisneoprp(atad

,ngisu

srtoc

22ttbbAA

eccanaofftiosped

P

retomerele

tnerentironeho

oiocS-

vvddnnoocceeSS aattiissii

amsrfoaliratef mt oisopeD)1

hccomioncednacihparmoged

eemmoohh’’ssttnnaappiicciittrraappeehhtttt 5511(( -- 0033

gnilpm

scitsirteacar

))nniimm00

22ttuuoobbAA
sshhttnnoomm

aattaaddddooooFF

erdlihcros fdrocer
os fllacerruoh-42

11rednune
yratied dnld aosraey47-11ro

itsopde:lepmasbusarFo)4
nimda-ffelsffoniotaciifreV)3
deretsniimdarewevireInt)2

n omehtaorretnechtlaeH

eretmoerelccanat
serinnaoitsequderetsi

ytirucesnidoof(serinnaoitsequ stnmeelppusoodf,y

hhggiieehh((nnooiittaanniimmaaxxeehhttllaaeeHH

llppmmaassllaacciiggoollooiibbffoottcceellllooCC

rriiaannnnooiittsseeuuqqddnnaa))……tthhggiieeww,,tthh

))rriiaahh,,eenniirruu,,ddoooollbb((ssee

ee

alandzeialtrneC latnmeonrivnedetcelesfosisyl

kknnaabbooiiBB

srekramoin bwnonku
oonitavresoncdansrekromaib osisyalanrethrfurofselmpasoff lli/stgngiremf eo

Objectives

1) Describe levels of impregnation and some of their determinants, in order to establish reference values;

2) Describe food consumption and physical activity;

3) Estimate the prevalence of chronic diseases (diabetes, chronic kidney disease, COPD, asthma) and vascular risk factors

(hypertension, dyslipidemia) and the part of undiagnosed diseases;

4) Estimate the prevalence of atopy, asthma and allergic diseases in children.

Biomarkers selection

An iterative consensus process (adapted from Delphi) among experts was used to obtain a prioritized list of biomarkers’
families. It was followed by stakeholders consultation.

Each Biomarker family was finally ranked in order of priority A (high priority) or B.

Conclusion/ Perspectives

Inclusions are scheduled to begin in March 2014 until the 3rd trimester of 2015. This survey will offer a unique

opportunity to assess the levels of impregnation of the French population by many chemicals.

It will then allow comparison across time, and will be complementary to other national initiatives

(e.g. biomonitoring in children as part of the Elfe cohorte). The results will be compared with surveys conducted abroad

(in other European biomonitoring programs).

N° Biomarker family Priority Biomarkers Matrix

1 PCB-Dioxins-Furans A Serum

2 Metals A Lead Blood

A Cadmium, Mercury, total Arsenic, Aluminium, Antimony, Nickel, Cobalt Urine

A Mercury Hair

A Arsenic and metabolites Urine

B Other : Barium, Beryllium, Boron, Copper, Gold, Iridium, Iron, Lithium, Manganese, Palladium, Urine
Thallium, Tin, Tungsten, Uranium, Zinc

B Chrome, Cesium, Molybdenum, Platinum, Selenium, Vanadium Urine

3 Benzene A Benzene Urine/blood

4 Cotinine A Urine

5 Phtalates A Metabolites of di-2-ethylhexyl phthalates (DEHP) Urine

A Metabolites of dibutyl phthalate (DBP) Urine

A Other phthalates metabolites: Urine
Mono-methyl phthalate MMP (metabolite of dimethylphthalate DMP),
Mono-ethyl phthalate MEP (metabolite of diethylphthalate DEP),
Mono-benzyl phthalate MBzP (metabolite of benzylbutylphthalates BzBP),
Mono-cyclohexyl phthalate MCHP (metabolite of dicyclohexylphthalate DCHP),
Mono-n-octyl phthalate MOP (metabolite of di-n-octylphthalates DOP),
Mono-(3-carboxypropyl) phthalate MCPP (metabolite of di-n-octyl phthalates DOP),
Mono-isononyl phthalate MiNP (metabolite of di-isononyl phtalate DiNP)

6 Bisphenol A (free and total) A Urine

7 Perfluorochemicals A Perfluorooctanoic acid (PFOA) Serum

A Perfluorooctane sulfonic acid (PFOS Serum

B Other: Perfluorohexane sulfonic acid (PFHxS), Serum
2-(N-Ethyl-perfluorooctane sulfonamido) acetic acid (Et-PFOSA-AcOH),
2-(N-Methyl-perfluorooctane sulfonamido) acetic acid (Me-PFOSA-AcOH),
Perfluorodecanoic acid (PFDeA), Perfluorobutane sulfonic acid (PFBuS),
Perfluoroheptanoic acid (PFHpA), Perfluorononanoic acid (PFNA),
Perfluorooctane sulfonamide (PFOSA), Perfluoroundecanoic acid (PFUnA),
Perfluorododecanoic acid (PFDoA), Perfluorobutanoic acid (PFBA),
Perfluoropentanoic acid (PFPA), Perfluorohexanoic acid (PFHxA),
Perfluoroheptane sulfonic acid (PFHpS), Perfluorodecane sulfonic acid (PFDS)

8 VOCs A Trihalogenomethanes Serum
(Chloroform, bromoform, bromodichloromethane, dibromochloromethane)

A 1,5- Dichlorophenol (metabolite of 1,4-dichlorobenzene) Urine

A Tetrachloroethylene, Trichloroethylene Serum

B 1,2-Dichlorobenzene, 1,3-Dichlorobenzene Serum

B 1,1,1-Trichloroethane (methylChloroform), 1,1,2,2-Tetrachloroethane, 1,1,2-Trichloroethane, Serum
1,1-Dichloroethane, 1,2-Dichloroethane, Hexachloroethane, 1,1-Dichloroethylene,
cis-1,2-Dichloroethylene, trans-1,2-Dichloroethylene, 1,2-dibromo-3-chloropropane,
1,2-Dichloropropane, Carbone tetrachloride, Dibromomethane, methylene chloride,
Methyl-tert-butyl ether (MTBE)

B Chlorobenzene, Ethylbenzene, Nitrobenzene Serum

B m-/p-Xylene, o-Xylene, Styrene, Toluene Serum

9 PCB non dioxin like A Serum

10 Polybrominated A BDE 15, BDE 17, BDE 25, BDE 28, BDE 33, BDE 47, BDE 66, BDE 85, Serum

compounds BDE 99, BDE 100, BDE 153, BDE 154, BDE 183, HBCD, BB153

A Deca-BDE 209 Serum

11 Pesticides A Chlorophenols : 4-MCP, 2.4-DCP, 2.5-DCP, 2.6-DCP, 2.3.4-TCP, Urine
2.4.5-TCP, 2.4.6-TCP, PCP, 2.3.4.6-TeCP

A Organophosphorus Insecticides: Dialkyl Phosphate Metabolites : Urine
DMP, DMTP, DMDTP, DEP, DETP, DEDTP

A Pyrethroid pesticides: F-BPA, Br2CA, Cis-Cl2CA, Trans-Cl2CA, Urine
3-PBA, CDCA chrysanthemum dicarboxylic acid

A Organochlorine pesticides: aldrin, HCB, DDT/DDE, alachlor… Blood

B Other herbicides: atrazine and metabolites, glufosinate… Urine

B Organophosphorus Insecticides: Specific Metabolites: Diazinon, chlorpyrifos… Urine + Serum

B Carbamate insecticides metabolites: propoxur… Urine

B Other pesticides: linuron, fipronil… Urine + Serum

12 PAH A 1-Hydroxypyrene Urine

A 3-Hydroxybenzo[a]pyrene (benzo[a]pyrene) Urine

A 1naphtol, 2naphto Urine

B Other PAH metabolites Urine

13 Glycol ethers B MAA (methoxyacetic, metabolite of ethylene glycol methyl ether); Urine
EAA (ethoxyacetic acid, metabolite of ethylene glycol ethyl ether);
BAA (butoxyacetic acid, metabolite of ethylene glycol butyl ether);
PhAA (phenoxyacetic acid, metabolite of phenoxyethanol);
PAA (propoxyacetic acid, metabolite of ethylene glycol n-propyl ether);
MPA (methoxyproprionic acid, metabolite of the beta isomer of propylene glycol methyl ether);
MEAA (methoxyethoxyacetic acid, metabolite of diethylene glycol methyl ether);
EEAA (ethoxyethoxyacetic acid, metabolite of diethylene glycol ethyl ether)

14 Organotins B Monobutyltin (MBT), dibutyltin (DBT), tributyltin (TBT), monophenyltin (MPhT) Urine
diphenyltin (DPhT), triphenyltin (TPhT) monooctyltins (MOT), dioctyl (DOT), trioctyltin (TOT)

15 Parabens B Urine

16 Mycotoxins B Ochratoxin A and aflatoxins Urine/Blood


