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Why do we need Total Diet Studies?
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Consumption surveys
• 24h-recall
• Dietary history 

interview
• Food Frequency 

Questionaire
• Dietary record
• Duplicate method

Level of substances
• Food monitoring
• Total Diet Studies 
• Data sets, depending 

on the substance 
group

Assessment of dietary exposure
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→ Aim of TDS: Representative database for occurance levels of mostly consumed foods for a population



What are Total Diet Studies? 
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Criterion 1

• Representative for the 
(German) population

• Covers 90 % of the 
German diet

• Includes highly 
contaminated foods, 
although they are 
consumed rarely
(< 10 %) 

Criterion 2

• Foods are prepared as 
consumed

Criterion 3

• Similar foods are pooled 
together to one sample to 
reduce the number of 
samples



What is the BfR MEAL Study?

Mahlzeiten für die

Expositionsschätzung und

Analytik von

Lebensmitteln

[Meals for Exposure assessment and 

Analysis of foods]
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Field phase 2Field phase 1
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Schritt 5 Schritt 6 Schritt 4 

Evaluation and 
exposure
assessment

Pooling and 
homogenisation

Shopping on 
national level

Preparation and 
processing

Analysis Selection of
foods

Schritt 3  Schritt 2  Schritt 1   Step 6 Step 4 Step 5 Step 3  Step 2  Step 1   

B
ild

re
ch

te
 B

fR

336 Analysed substances

~ 9.000 Recepies

~ 60.000 Food items

> 140.000 Results

Process of the BfR MEAL Study
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Selection of foods
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19
• Main Food Groups (FoodEx II-Codes, EFSA)

356
• Food Groups in BfR MEAL Food List

869
• Pools, division in:

regionality, seasonality, organic / conventional
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Representativness of food preparation

Market data

− Most sold recipe books

Surveys

− Most visited cooking homepages

− Kitchen utensils 

(Telephone survey; N= 1.008)

− Preparation of foods 

(Telephone survey; N = 1.008)

− Degree of browning 

(Online survey, N = 2.003)
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Preparation of foods

0%
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60%

80%
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Charcoal Gas       Electric Smoker Others

Step 3  



Pooling and homogenisation
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− 15 – 20 Subsamples are pooled to one sample

− Representative pools for the avarage 
consumption in Germany

− No information on variability of substance levels 
in subsamples

► > 3400 pooled samples
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Dioxins and dioxin-like polychlorinated biphenyls (dl-PCBs)

Formation and characteristics

− Byproducts of combustion

processes

− Non burning fluids in power 

transformers

− Persistent

− Lipophilic
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Occurrence

− Soil, sediments

− Accumulation in foods

Impact on health

− Reproduction and 

development

− Immune system

− Liver, thyroid

7 x PCDDs: polychlorinated dibenzo-p-dioxins 

10 x PCDFs: polychlorinated dibenzofurans 

12 x DL-PCBs: dioxin-like polychlorinated biphenyls

WHO toxic equivalency 
factor (WHO2005-TEF)

WHO2005-TEQ/g ww

Step 6 



Foods with highest dioxin and dl-PCB levels
No maximum regulatory levels exceeded
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Step 6 



Exposure assessment of methylmercury

Methylmercury (MeHg) is the organic and most toxic form of mercury

− kidney damage

− neurotoxicity  

− cardiovascular disorders 
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MeHg was measued in 
mushrooms, fish and seafoods

Step 6 



Exposure assessment of methylmercury

− Smoked fish showed higher levels of meHg

− 24% of the population recive meHg by fish and seafood

− Main exposure from pollack, tuna, ocean perch and herring

− Tuna has a higher contribution to total exposure (36%) for 25-34 year old

− Ocean perch and cod have a higher contribution to total exposure (15% and 12%, respectively) for 65-79 year old
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Step 6 



Dr. Irmela Sarvan | ISES | 2024-02-20 | Berlin

Visit our kitchen! 

https://www.bfr.bund.de/meal-

studie/EN/vr.html
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Visit us at ISES 2024
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Wednesday, 20 March 2024
10:00–11:00, P1

Naturally occuring radionuclides in food:
participation in Germany’s first total diet study (BfR 
MEAL Study)

Michaela Achatz, BfS

Wednesday, 20 March 2024
10:00–11:00, P1

Results of the first German total diet study –
levels of acrylamide in typically consumed foods

Sara Perestrelo, BfR

Wednesday, 20 March 2024
13:30–14:30, P4

Triazole derivative metabolites in the BfR MEAL Study:
occurrence in plant-based foods and dietary exposure 
estimation

Anna Jäger, BfR

Wednesday, 20 March 2024
13:30–14:30, P4

Exposure assessment for dioxin and dioxin-like PCBs in 
Germany based on the
BfR MEAL Study

Katrin Blume, BfR

Wednesday, 20 March 2024
15:00–16:00, P7

Handling of left- and interval-censored arsenic data 
from BfR MEAL study for
dietary exposure assessment

Annett Martin, BfR



German Federal Institute for Risk Assessment

bfr.bund.de/en

Verbraucherschutz zum Mitnehmen

BfR2GO – das Wissenschaftsmagazin des BfR
bfr.bund.de/de/wissenschaftsmagazin_bfr2go.html

Folow uss

@bfrde | @bfren | @Bf3R_centre

@bfrde

linkedin.com/company/bundesinstitut-f-r-risikobewertung

youtube.com/@bfr_bund

social.bund.de/@bfr

Consumer health protection to go

BfR2GO – the BfR Science Magazine
bfr.bund.de/en/science_magazine_bfr2go.html

soundcloud.com/risikobewertung
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