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Total Diet Study risk assessment
Challenges and communication

• What is a Total Diet Study?

• Challenges to harmonize TDS exposure assessment 

• FNS-Cloud project solutions 
• Cloud computing
• Demonstration and communication materials
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EFSA – FAO – WHO guidance TDS

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2011.2450
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Which countries performed a TDS 

• TDS conducted in United Kingdom, Spain, France, The Netherlands, Belgium, 
Czech Republic, Germany, Finland, Iceland and Portugal

• World Health Organization endorse TDS outside Europe

• How comparable are the TDS in their sampling design and how may this impact 
on results?
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What are Total Diet Studies? 

Criterion 1
• Representative for the  
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
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Standard Operating Procedures
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Steps of the BfR MEAL Study

Evaluation and exposure 
assessment

Pooling and 
homogenisation

Shopping on national level Analysis Preparation and 
processing

Step 5 Step 6 Step 4 Step 3  Step 2  Step1   

Evaluation and exposure 
assessment

Pooling and 
homogenisation

Shopping on national level Analysis Preparation and 
processing

Selection of foods

Step 3  Step 2  Step 4 Step 5 Step 6 Step 1
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Food collection

19
• Main Food Groups (FoodEx II-Codes, 

EFSA)

356 • Food Groups in BfR MEAL Food List

3220

• Pools, division in:
• Regionality
• Seasonality 
• Organic / conventional
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Food collection

Food sampling:

• 149 000 km with two transporters

• Subsamples purchased: 
• Elements 13,552
• Tocopheroles 8,955

• Money spend on foods: 208,209 €
Image rights BfR
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Food preparation
Image rights BfR
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Pooling and homogenisation

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

► 3408 pooled samples

Image rights BfR
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Food samples, sampling plan and analysis of 
the samples in Belgium
-  Risk-based sampling plan 

vIn total 708 samples

vThree major food categories:
§Plant-based foods (N = 406)
§Foods of animal origin (N = 113)
§Drinks (N = 189)

- Microwave-assisted acid digestion, ICP-MS analysis
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Total Diet Studies in Europe 
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Fifth WHO-TDS workshop Seoul 

Workshop report: here
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CONCLUSIONS AND RECOMMENDATIONS

• All countries are encouraged to conduct total diet studies

• Summer School for TDS and software for exposure assessment “Monte Carlo 
Risk Assessment” as well as hands-on experience and other transfers of TDS 
expertise among countries

• WHO Collaborating Centres for Food Contamination Monitoring are 
encouraged to strengthen their role in supporting low-income countries in the 
conduct of TDS through capacity building
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Challenge 1: how to harmonize food coding  
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EFSA Data Collection Framework
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Harmonized exposure assessment (1)

Food classification
• Mapping of food consumption data to analytical data obtained in TDS

• Use of FoodEx 

‒ International coding system, EFSA

‒ International standards data formats 
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Challenge 2: how to account for seasonal variation 
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Seasonal and regional variation in German TDS
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Challenge 3: harmonised software for professionals

Modelling approach
Monte Carlo Risk Assessment (MCRA):

o Already in place and used and accepted and supported by EFSA

o Contained already important features for long-term exposure modelling

Improved and harmonised exposure assessment based 
on national TDS data
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Datasets and data organisation in MCRA

Concentrations (Country specific)

Concentrations (SSD) *

TDS sample compositions

SamplePropertyValues

SampleProperties

Consumptions (Country specific)

Consumptions *

FoodSurveys *

Individuals *

IndividualDays

IndividualProperties
Individual 

consumption data

TDS concentration 
data

MCRA magic to link 
consumed products to TDS 

samples

TDS (chronic) 
exposure 

assessment

Substances EffectsPopulationsFoods

Additional data
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Challenge 4: computational resources and Cloud solutions

• TDS centres might wish to train a large group of experts 

• Universities may wish to train students (first request 
already received from the University of Ghent

• Flexible and cheap, but someone needs to pay for the 
computational resources 

• This MCRA environment can be set up and removed in 
a short time

https://mcra-training.rivm.nl/
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Recently added to MCRA thanks to FNS 
Cloud
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Challenge 5:TDS data app for consumers

• and how to improve 
communication towards 
consumers

• Dataset used: TDS Exposure Study 
(MEAL study)
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User testing and training

• Usability testing scenario

• Supervised usability testing with 3-5 FNS partners

• The scenario is translated into German and used for 
supervised testing with participants selected from 
the German citizens 

• The app is improved, based on the collected 
feedback
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Communication challenges 

• Community of Practice, who are they and how to approach them?

• Online videos and training materials for teachers at universities and experts in TDS 
centres (link to FNS-Cloud catalogue)

• Training opportunities e.g. at BfR Summer Academy, EFSA or WHO Collaborative 
Centres 

• Does the consumer understand technical information on Food Safety (e.g. what is 
meant with levels below  Tolerable Daily Intake)
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FNS-Cloud Catalogue (1)
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FNS-Cloud Catalogue (2)

• Datasets: Contaminants_simplified_SSD2_BE-FPS_Nickel_FNS

• Tools: MCRA – Monte Carlo Risk Assessment

• Training and Education:
• Introduction Online course Total Diet Studies (TDS) https://youtu.be/I7gBnt5g_gU

• Lecture 1: International interest in Total Diet Studies (TDS) https://youtu.be/cGRFwUNdRHk

• Lecture 2: Risk assessment based on TDS data https://youtu.be/r0j-igvQGfc

• Lecture 3: TDS applied in Belgium for training courses of students (CoP) https://youtu.be/r0j-igvQGfc

• TDS: Hands-on training master students using MCRA training environment in the cloud
https://youtu.be/xFvR4j1-s0s
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Overall description in deliverable 5.9

DOI: 10.5281/zenodo.8262468
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Concluding remarks

• A number of EU Member States performed TDS

• Lack of harmonization might hamper comparison of TDS results across Europe 
or world-wide

• Harmonisation of coding, data transfer and software will optimize the use of 
TDS results in international risk assessment

• These improvements will benefit from cloud computing solutions, FNS Cloud 
videos and appsv (all available in the FNS Catalogue)
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Thank you for your attention!

FNS-Cloud @FNSCloudEU2019FNSCloudEU

www.fns-cloud.eu

www.fnscloud.eu

www.myfnscloud.eu

Don’t forget to follow us: @FNSCloudE

U
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