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What is a Total Diet Study ?

— R

e Evaluate the contamination of foods ‘as consumed’ by chemical substances of interest from a public
health point of view

e Evaluate chronic dietary exposure of the population and the associated health risk
e Public health tool (regulatory and research)

* Food sampling representative of the population diet and analysis of the food samples
e Combination of national food consumption data and food contamination data

Y, World Health
Organization

F\\/0) Food and Agriculture Organization ) F EUROPEAN FOOD
\/Pp* of the United Nations Ve sq - SAFETY AUTHORITY
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3 main principles of a TDS

Representative of the whole diet

Pooled/composite food samples

(1 sample = x subamples)

Foods analyzed ‘as consumed’

European Food Safety Authority, Food and Agriculture Organization of the United Nations, World Health Organization; Towards a harmonized Total Diet Study approach: a guidance document. EFSA
Journal 2011;9(11):2450. https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2011.2450
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Combine Food monitoring and TDS

Food Monitoring Total Diet Study (TDS)

*Regulated foods analyzed *Whole diet covered

efoods ‘as purchased’ / raw *Foods ‘as consumed’

eLower analytical sensitivity eHigher analytical sensitivity

eAnalysis of single food items (more cost-intensive) eComposite samples (more cost-effective)
e Acute or chronic exposure assessment eChronic exposure assessment

VARIABILITY

REPRESENTATIVENESS

Derived from Oliver Lindtner, BfR, 28.06.2019, Presentation of the Portugese TDS, Lissabon - ’]'r BfR
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Total diet studies in France

1% French TDS: Adults and children over 3 y (INCA1, 1999)
2001-2005 eAround 2,300 products bought
*39 chemicals analyzed, more than 40,000 analytical results

*2nd French TDS: Adults and children over 3y (INCA2, 2009)
2006-2011 *Around 20,000 products bought
#445 chemicals analyzed, more than 250,000 analytical results

eInfant French TDS: Children under 3 y (Nutri-Bébé, 2005)
2010-2016 eAround 5,500 products bought
¢670 chemicals analyzed, more than 200,000 analytical results

*3rd French TDS: Adults and children over 3 y (INCA3, 2017)
eAround 8,600 products bought
*~300 chemicals targeted

2. History of the TDSs in France and implementation
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Hundreds of targeted substances

Heat-induced Pesticide

contaminants residues

Trace .
Contaminants
elements

from FCM

Food
additives

Phytoestro-
gens &
natural
steroids
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2. History of the TDSs in France and implementation

TDS implementation: 3 main steps

A*J't’l‘x‘
Matth atnd

ey p1AERHE
) bt

>
1. Food sampling 2. Analysis of composite X 3. Evaluation of the
samples prepared ‘as P'¥ population’s exposure

’
*Food list . consumed

*Exposure assessment

*Risk analysis

eContributors to the
exposure

eSampling plan, eAccredited laboratories

representative of the food eLowest possible analytical
consumption in the country limits

eRecommendations

Total Diet Studies in France 10 10 Oct 2024



EX . . . .
REPUBLIQUE \ 2. History of the TDSs in France and implementation
FRANCAISE W

po anses

Eraseraict

The last national consumption survey: INCA3

. 5 855 individuals living in mainland France
. Children (n=2698) : 0 to 17 years old
. Adults (n=3157) : 18 to 79 years old

. Data collection on 18 months (feb 2014 — sept 2015) to take v ‘
seasonality into account el . g% s s
. 4114 individuals: Collection of detailed data on individual food - ’ *; M : : '
consumption (food & beverages) with a predefined and standardised I o oo g Ry
detail level — facets / descriptors system vl .
. 2 or 3 non-consecutive days (2 weekdays + 1 weekend) (EU 3;., g 3 g e s
MENU EFSA) through 24h-recalls (15-79 y) or 24h-records (0-14 e o i3 Mt e
I Rural
V) R, s,
. Self-administrated long term food propensity questionnaire on — P 2 LY S
~60 foods or food groups 3 2
11 10 Oct 2024
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INCA3: Example of recording

DESCRIPTION ET QUANTIFICATION DE L'ALIMENT OU DE LA RECETTE

— @ PETIT DEJEUNER 07h15, Ala maison
== @ jus de fruits (omnge)
25, jus de ﬁ'uns 100% pur jus : orange, fabi

iqué par un industriel n.s., rayon ambiant (3 température ambiante), contenant p

62.1g brioche urdlnalre pépites de chocolat, morceau, fabriqué par un industriel ns., rayon ambiant (3 température ambiante), contenant plastique, harry’s

65.2g pate a tartin it —

Data collection through
1 BT telephone interview using the

Bk créche, école/collége/lycée/univer
GloboDiet software (IARC)

- 116.7g café allongé 2
DEJEUNER ——
= haricot vert

ol | 52.5g haricot vert : =
w steak haché
00g viande haché (p109-114)
uéparé par un service: 0 p— — x
59 yaourt nature préparé par un artisang
u

120g eau {du robini | .
=n Pain e e ne salt pas le mode de
o | 50g pain blanc :
— @ DANS L'APRES-MIDI |HD"SI"CUT- (e sait pas le matériau dembal
= m thé -
—n 280g theé vert : menthe, fabriqué par un industriel n.s., mal. _
5g sucre blanc
o |
J5cré avec Al sucre
B sucré avec un édulcorant de synthése type as..
N I L e P A . jscré avec un édulcorant naturel type stévia entier fhon allégé en matiére grasse (sliment dlassique)
] 336.6g boisson cola avec caféine : naturefsans ingrédient caractéristiquefarome, boite en métal (canettefboite de com...,, o< 0 e rkchite on surefalégd en el | |t dorime

jSCré avec LN autre agent sucrant (précisez)
e salt pas |a tereur en sucore

allégé ou & teneur réduite en matiére grasse/partiellement éorémén.s.
atre tereur en matiére grasse (précisez)
ne sait pas |a teneur en matidre grasse

« i »
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3rd TDS: Selection of foods to collect

N\
* The most commonly consumed foods by the population, adults & children,
covering together 90% of the consumption
e At least 5% of consumers )
e Known or supposed main contributors to exposure to at least one substance of
interest (e.g. liver, fresh tuna, lemon...)
y,

276 food items

> 95 % of mean individual consumption
covered

—

Total Diet Studies in France
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Identification of foods and combination process

=i

] S
' y Storage method

(fresh, frozen,
canned, etc.
Places of purchase ) Brands purchased
(supermarkets, retail G GAEES)
outlets, markets, etc.)

Preparation
Flavours,

‘ methods (peeling,
ragrances, washing, seasoning,
varieties, origins etc.)

Food process,

Food Cooking methods
texture

roducts (micro-wave, oven,
i etc.)

Total Diet Studies in France
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Example of food sample: Salmon

Storage Cooking Post
“ PurChase place m PaCkaglng Added COOkIng Ievel preparatlon

2

10

11

12

Total Diet

Fishery
Supermarket
Supermarket

Supermarket
Supermarket
Supermarket

Supermarket
Supermarket

Freezer center
Supermarket
Supermarket
Supermarket

Studies in France

Fillet

Fillet

Fillet

Thick slice

Thick slice

Steak

Steak

Fillet

Fillet

Fillet

Steak

Steak

Fresh

Fresh

Fresh

Fresh

Fresh

Fresh

Fresh

Frozen

Frozen

Frozen

Frozen

Fresh

None

Shrink-wrapped
carton

N/A

Shrink-wrapped
carton
Shrink-wrapped
carton

None

Shrink-wrapped
carton

Box

Plastic bag
Box
Box

None

Sauteed with fat

Sauteed with fat

Microwaved

Boiled

Sauteed

Steamed

Roasted

Microwaved

Roasted

Sauteed with fat

Sauteed with fat

Steamed

Olive oil

Unsalted
butter

None
None
None
None

Olive oil

None

Unsalted
butter

Margarine
Salted butter

None

Aluminium

Non sitck

None

Ceramic

Stainless steel

Non sitck

Castiron

Glass

Non sitck

Non sitck

Stainless steel

Stainless steel

2. History of the TDSs in France and implementation

Well done; skin grilled None
Medium rare; skin grilled Remove skin
Well done; skin grilled Remove skin

N/A Remove skin

Medium rare; skin grilled Remove skin

Remove skin and

A fishbones
Medium rare; skin grilled Bemove skin and
fishbones
Rare; skin slightly grilled Remove skin
Well done; skin grilled Remove skin
M.edlum rare; skin highly Remove skin
grilled
Medium rare; skin highly Remove skin and
grilled fishbones
Remove skin and
A fishbones -
15 10 Oct 2024
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3. Some results
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What we learnt from our TDSs

Out of more than 300 substances or families evaluated

Risk cannot be ruled out

m Situation identified as a
concern

m Risk considered acceptable or
tolerable

90%

Total Diet Studies in France 17 10 OCT 2024
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What we learnt from our TDSs

Out of more than 300 substances or families evaluated

Infant TDS: 2" TDS:

Cr(Ill), inorganic Hg, Sb Antimony, baryum, nickel,
Most of the PFAS and cobalt
brominated compounds Most of the PFAS and
Nivalenol, patulin, brominated compounds
fumonisins, zearalenone OTA, aflatoxins, patulin,
278 pesticide residues nivalenol, fumonisins,
PAHs zearalenone
Subst. from food contact 244 pesticide residues
materials (Benzophenone, 4- PAHs

90% MBP, nonylphenols, BADGE, Annato, tartric acid, nitrites

phthalates) Phytoestrogens

- Keep the surveillance to confirm the results & Maintain efforts on reduction of food contaminations

-> Re-assess some HBGVSs regarding new toxicological data

Total Diet Studies in France 18 10 OCT 2024
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What we learnt from our TDSs

Out of more than 300 substances or families evaluated

iTDS: 9 Substances: situation iTDS: 7 Substances:

identified as a concern S RERT R G

eInorganic As & Lead
*PCDD/Fs & PCBs eAluminium, Cadmium,
*DON & acetylated derivatives Methylmercury

. ‘ied
eAcrylamide
eToxins T2-HT2 acce
eFuran eCobalt, Strontium
9 common with the 2" TDS *Nickel *Selenium (>1y only)

eGenistein (soy consumers ony)

on adults and children above
3y

Total Diet Studies in France 19 10 OCT 2024
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2"d TDS: Example of results on dioxins and PCBs

Dioxins, furans and dioxin-like PCBs

Highly stable compounds that Exceedance of the
8 " accumulate throughout the food chain HBGV AT (i) 2011 (2nd TDS)

Effects on reproduction and o
; \‘ & developement + immuno eIl 20 to 28 % of the <0,1%
| Children population .

Found in animal products and fatty non dioxin-like PCBs
products Exceedance of the
Levels have been reduced since the HBGV 2007 (Afssa) 2011 (2nd TDS)
previous assessments
Adults 20 % <1%
Children 58 % <3%

Exposure have been reduced since the

revious assessments
P Concordant with the biomonitoring results of the Esteban study (2014- ! :
®s ® Santé

16): lowering of the blood levels for PCBs in the general population .o e publique
compared to the ENNS study (2006-07) and UIOM study (2005) «* @ France

Reflect the effectiveness of management
measures

Sirot V et al. 2012, Chemosphere 88: 492-500.
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iTDS: Identification of at-risk practices

* Infant TDS: 14% of children consumed common cow milk before 1 year of age

»  Total exposure to PCDD/Fs and NDL-PCBs higher than for children consuming infant formulae, and exceedance of calcium

USL
PCDDI/F exposure, pg TEQ.kg bw-1.d NDL-PCB exposure, ng.kg bw.d-1
0,8 7
07 * * 6 * *
06 1 1 [— [—
’ 5
* * %
05 — — 4 —
04
3
0,3
02 2
1-4 months 5-6 months 7-12 months 1-4 months 5-6 months 7-12 months
®Common milk ®Commen milk and infant formula = Infant formula ® Common milk ®Common milk and infant formula ®Infant formula

- Anses reminds to the population that apart from beast milk, infant formulas are adapted to the needs of infants, and that
common cow milk shouldn’t be given before 1 year of age.
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Some analytical challenges (1/2)

Example of pesticide residues in the 2nd French TDS: 283 active substances: high rate of left-censored data (>60%, until 100%)

Detected but non

Non-detects Quantified results

quantified results
(0 < x<LOD) LOD < x < LOQ (LOQ > x)
Lowerbound (LB) 0 LOD X
Upperbound (UB) LOD LoQ X

* Exposure = Consumption x Contamination / body weight

* Impossible to draw a conclusion as to risk related to dietary exposure for 9 substances: Dithiocarbamates, Ethoprophos,
Carbofuran, Diazinon, Methamidophos, Disulfoton, Dieldrin, Endrin, Heptachlor

- Need to lower the analytical limits to meet the needs of the risk assessment

Total Diet Studies in France
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Toxicity of the chemical depends on the Toxicity of zearalenone and its modified forms
form of the compound present in the JENS—
food: trace elements (e.g. inorganic Effets Oestrogenique -
arsenic or MeHg in fish), mycotoxins, e e
pesticide residues... EFSA Journal 2016;14(4):4425 ciso 2L oLl \
cis-at-ZELGlcs ‘I 60 ‘
cis-a-ZELSulfs \ ‘s'
\ /
ZEN14Gle
ZEN16Glc
Z-ENZI:NSUH a-ZAL
—> Specific analytical methods are oo ZoNGs o I
cis-, ulfs ZAN
necessary to quantify the different forms - LE%EE?'« zatcks a-;uu, .
in all potential contributors et (s)
B-ZELSulfs
® N
INRAS
CGAAER
Visio 9 Dcembre 2020

Source : I. Oswald, Inrae
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Examples of using the results

Requests from the Ministries:
* To update of the French food-based dietary guidelines
* To optimize the monitoring programs

* To prioritize (ranking) biological and chemical hazards to optimize
food safety and risk management

* To model the effects on Cd exposure of different scenarios on
changes of the regulation on Cd in foods

* To assess the risks and benefits of breastfeeding in France

FR and EU research projects:

* FP7 TDS-Exposure, ANR COCTELL, H2020 project Euromix, PARC
(European Partnership for the Assessment of Risks from Chemicals,
2021-2027)

4. Why do we need total diet studies?

Avis de I'Anses
Saisine n° 2017-SA-0142

anses ;}

Le directeur général
Maisons-Alfort, le 23 décembre 2019

AVIS
de I’Agence nationale de sécurité sanitaire de I’alimentation,
de I'environnement et du travail

relatif a I' isation des repéres ali

du PNNS pour les enfants de 4 a 17 ans'

L'Anses met en ceuvre une exp P et
L'Anses contrn - . = = W —=
Tenvironnemen WA ontents lists available at ScienceDiroct
comporter. b . a‘
Elle contribue ¢ Regulatory Toxicology and Pharmacology ——
et de la sante I‘
aliments. 5

journal homepage: www.elseviar.com/locate/yriph —

Impact of a modification of food regulation on cadmium exposure

Julien Jean ™', Véronique Sirot *', Paule Vasseur ", Jean-Frangois Narbonne *,
Jean-Charles Leblanc *, Jean-Luc Volatier *, Gilles Riviere **

French Agency for Food Environmental and Occu

al Health and Safety (ANSES), Maisons-Alfort, France

s, Université Bordeoux 1, Talence, France

ARTICLE INFO ABSTRACT

Article history. The 2nd French Total Diet Study demonstrated that 0.6% of adults and 14.9% of children exceeded the
Rec e 2015 tolerable weekly intake set by EFSA. The overexposure of sev amers (adults and children) can be
Reo vised partially due

30 July 2015

potatoes, Exc

Accepted 31 July 2015 tion. On this

pe 5 August 2015

recommendations.

© 2015 Elsevier Inc. Al rights reserved.
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A tool for risk managers and researchers

A major database: https://www.data.gouv.fr/en/; https://zenodo.ot, .~ —

[C——

_. b | data.gouv.fr nch pa - 2

* Average levels of contamination of foodstuffs

Share, improve and reuse public

& data
: - (3
Soenberte 00 e T e
Dataset of chemical concentration levels in 296 ‘5'4

food from the second French total diet study i

data.gouv. /i Plateforme ouverte des données PubIGUES TaNcaises

Information about the TDS2 data set
insticon  Organastisns  Tabiass do boré  Documentason

1. Description of the study
o - —=="  OpenAIRE

practices,
Données Etude de I'Alimentation Totale infantile ean Producteur

o s 4o dommbes crient £ ervice bl coriths —)
d of 15 sub-samg e labe) and mass, allowing for the ion September 16,2020 = e TF.
into account gin,var rand ok ennaitre. Ealser. provéger
ionale de sécurté
sanitaie, de falimentation,
Keyword(s): e llenvironnement et du
Contammars oo o, aa colecoon, Tace travail (4
clamerts, poisans mycommin akiaves e
Related identifiers:
361R81EN pdf Derved from

0361Ra2EN pdf asets/1/06
(Dataset)
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Cumulated and aggregated exposure

* TDS: numerous chemicals measured in the same foods
-> Possibility to identify the mixtures to which the population is exposed

Mathematical methods = Clusters of individuals with similar characteristics

& identification of mixtures relevant on a health basis, and realistic regarding the exposure
Contribution to the lead exposure (P50)

«  Crépet & Tressou. 2011. Bayesian Analysis, 6(1), 127:144 in children (6m-3y)
* Béchaux et al. 2013 Food Chemical and Toxicology, 59: 191-198

, . . Tap water
* Traoré et al. 2016. Food Chemical and Toxicology 9, 8: 179-188 239% Food
+  Traoré et al. 2018. Food Chemical and Toxicology, 111: 310-328 13%
* Integration of all exposure routes for certain relevant substances (e.g. BPA, lead...). Dust il
) A o —— S0I
E.g. lead exposure of young children (food, dust, air, water) =779 27%

* Vanacker et al. 2020. Environmental Research 182(4):109069

Total Diet Studies in France 27 10 Oct 2024
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Take home messages

* Situation considered tolerable or acceptable for more than 90% of the substances evaluated
* Update is needed in view of the last health-based guidance values

* For substances for which the risk cannot be excluded, recommendations for management or research
measures

* A major tool for Anses, for the researchers, and for the Ministries, which allows to follow trends in food
contamination and exposure

* Allow to give priority to food chemicals in order to help risk managers in the public health policies & to adapt
management measures and regulation

* Inform researchers on priority research topics

Total Diet Studies in France 28 10 Oct 2024
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