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Review of Exposure Assessment for Chemicals  

Calculation Assumptions to Assess the Exposure

Deterministic and Probabilistic Approaches
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Data Available Used In FAO/WHO Risk Assessment

Chemical Substances
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Long term individual 
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Short term individual 
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ALWAYS 
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Food Classification is Required 5

Level 1 Level 2 Level 3 Code

Milk and dairy products 
(excl. milk fats)

Milks (no other 
ingredient)

Buffalo milk ML 0810 #

Camel milk ML 0811 #

Cow milk ML 0812 #

Goat milk ML 0814 #

Sheep milk ML 0822 #

Other and nes milks ML 0606**

Milk powder and cream 
powder (plain) 01.5.1 # #

Dairy products 
(excl. milk fats)

Fermented milks (plain) 01.2.1 # #

Cheese 01.9*

Ice cream 01.1.2.1*

Dairy products, nes AO3 0001**

# Codex code for raw agricultural commodities
# # Codex code for processed food
* Made-up code, no existing reference
* * Existing code but designation adapted



National Per Capita vs. Individual Food Consumption Data 6

Food Group 
Commodities

Cluster E
(France) 

Mean Consumption
(g/d)

French Individual Food
Consumption in g/d 

(mean/97,5th percentile)

Cereals 222 218/501

Sugar 114 38/116

Fat and oil 35 18/47

Fish 25 32/119

Fruits 190 126/506

Meat 135 119/274



CIFOCOss
FAO/WHO Chronic Individual FOod COnsumption database Summary 
Statistics
qIndividual levels of food consumption for 

average and high consumers based on national surveys. 
qUse to provide chronic dietary intakes/dietary exposure assessments.

§ EFSA (http://www.efsa.europa.eu/en/datexfoodcdb/datexfooddb.htm)
§ USA, Australia, Brazil, China, Japan, South Korea, Thailand, Turkey, Bangladesh, 

Philippines, Uganda, Burkina Faso 
§ Countries data integrated in the database since 2018: Ethiopia, Zambia, 

Zimbabwe, Kenya, Egypt, Malawi
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http://www.efsa.europa.eu/en/datexfoodcdb/datexfooddb.htm


Chronic Food Consumption Database
qDatabase gathering all chronic individual food consumption data collated by FAO and WHO
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Population Descriptors
(g/pers/day and g/kg bw/day)

Food

q Children
q General population

q Mean with STD
q 5th percentile
q Median
q 90th percentile
q 95th percentile
q 97.5th percentile

q Level 2: 62 food groups
q Level 3: 555 food items

qEach row corresponds to the consumption of a food item for an age class in a 
country



Distribution of Food Consumption : Uganda 9



Distribution of Food Consumption : Uganda (2) 10



GEMS/Food Contaminants Database
qEstimation of Chemical Concentration

§ https://extranet.who.int/gemsfood/Default.aspx#
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https://extranet.who.int/gemsfood/Default.aspx


GEMS/Food Contaminants Database (2) 12



GEMS/Food Contaminants Database (3) 13



Calculation Models to Assess Dietary Exposure & Statistical Assumptions

"Deterministic" approach (i.e: screening method, point estimates, TDS)
qOccurrence: 

§ Maximum observed value , MRL, usages authorization or 
fortification, ML…

§ Consumers and occurrence surveys are independent

qAverage, median, P95, P97.5 for both consumption and occurrence / contamination
§ Statistics consumption observed on population, households or individuals
§ Statistics occurrence data observed on raw commodities or processed foods

qOver a lifetime, we may calculate how the individual is to be exposed at 
§ maximum, mean or median of occurrence data and / or consumption. 

qApproach mainly used in risk assessment to chemicals in food at national/European and 
international level
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Deterministic Modelling: Long Term Estimates 15

IDENTI viande vin cereal pain cafe fruitleg sec riz alcool
1000101 400 770 1000 1030 67 0 200 400 0
1000102 1020 0 200 700 67 0 100 600 0
1000103 150 0 585 120 0 0 320 200 0
1000201 609 4360 260 2386 357 0 990 0 0
1000301 740 0 515 1095 0 0 0 0 0
1000302 30 0 90 410 22 0 0 0 0
1000401 195 0 450 980 70 0 80 1200 0
1000402 195 0 375 1145 70 0 80 1200 0
1000403 185 0 75 1140 15 0 0 1550 0
1000404 270 0 586 790 70 0 0 910 0
1000501 320 200 120 1150 148 525 200 0 0
1000502 175 800 260 1040 126 500 0 0 0
1000601 275 0 100 840 51 0 0 100 0
1000701 280 0 335 1494 121 0 320 0 0
1000702 193 0 400 1114 175 0 320 0 0
1000703 460 0 365 2838 26 0 320 0 0
1000801 200 0 610 880 94 615 0 150 0
1000802 188 0 705 600 0 175 0 100 0
1000901 430 5520 0 1680 82 0 0 150 0
1000902 360 0 250 670 0 0 200 150 0
1002501 363 0 0 1048 44 0 0 0 0

x

0.313
0.135
0.611
0.728
0.984
0.193
0.446
0.533
0.075

Mean
Contamination in X

=

IDENTI POIDS Exposition
1000101 69 28.4
1000102 70 19.7
1000103 46 16.1
1000201 100 34.7
1000301 56 24.0
1000302 54 7.1
1000401 58 30.9
1000402 60 31.1
1000403 44 40.3
1000404 24 65.5
1000501 71 19.4
1000502 42 30.9
1000601 58 14.9
1000701 89 18.4
1000702 52 27.5
1000703 60 43.4
1000801 58 23.6
1000802 26 39.0
1000901 69 32.8
1000902 75 12.3
1002501 85 10.8

Each consumption is multipled by the mean contamination (of the 
Commodity), then summed together and divided by the body weight

Meat 

Meat 

wine

Wine Cereal

Cereal
Bread

Bread

Coffee

Coffee

Fruit and Veg.

Fruit and Veg.
Dry

Dry
Rice

Rice

Alcohol

Alcohol



Calculation Models to Assess Dietary Exposure & Statistical Assumptions

"Probabilistic" approach
qParametric

§ Direct combination of consumption and occurrence distributions by 
random selection according to the parameters of the estimated distribution law or 
adjusted

qNon-parametric 
§ Direct combination distributions of consumption and contamination/occurrence  by random 

selection according to the observed empirical distribution

qHypothesis : 
§ Over a lifetime, the individual will be exposed to the same level of chemical composition and / or 

consumption. Consumers and occurrence surveys are independent
§ It is importance to characterize and record data sources, the approach used to generate dietary 

intakes/exposure figures along with uncertainties in the database and assumption taken
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Probabilistic Modeling 17

Product term by term and dividing by the body 
weight

x

viande vin cereal pain cafe fruitleg sec riz alcool
0.75 0.55 0.5 0.2 1 0.2 0.5 0.5 0.05
0.2 0.01 0.5 2.7 1 0.05 0.5 0.5 0.05
0.5 0.01 0.5 0.5 1 0.19 0.1 0.5 0.05
0.2 0.89 0.5 0.5 1 0.06 0.5 1.4 0.05
0.5 0.01 0.5 0.2 0.04 0.5 1.6 0.5 0.05
0.2 0.01 0.5 0.5 0.04 0.05 0.04 0.5 0.05
0.34 0.01 0.5 0.5 1 0.02 0.1 0.5 0.05
0.2 0.01 0.5 0.2 0.04 0.5 0.5 0.5 0.05
0.2 0.01 0.5 0.2 0.04 0.07 0.5 0.5 0.05
0.1 0.01 0.5 0.9 1 0.44 0.5 0.5 0.05
0.2 0.04 0.05 0.3 0.2 0.13 0.04 0.5 0.05
0.5 0.01 0.5 0.5 0.1 0.46 0.2 0.5 0.05
0.2 0.01 0.5 0.5 1.6 0.24 0.5 0.5 0.05
0.2 0.01 1 0.2 0.2 0.1 0.5 0.5 0.05
0.2 0.01 0.5 0.5 0.08 0.06 0.5 0.5 0.05
0.2 2.89 1 0.2 0.05 0.05 0.5 0.5 0.05
0.2 1.48 0.5 0.5 0.88 0.08 0.2 0.5 0.05
0.2 0.01 0.5 0.5 0.066 0.5 0.5 0.5 0.05
0.2 0.21 0.5 1.2 1 0.2 0.1 0.5 0.05
0.5 0.01 0.8 0.5 0.05 0.05 0.5 0.5 0.05
0.2 0.01 0.5 0.5 3.2 0.11 0.5 0.5 0.05

IDENTI viande vin cereal pain cafe fruitleg sec riz alcool
1000103 150 0 585 120 0 0 320 200 0
1000302 30 0 90 410 22 0 0 0 0
1000802 188 0 705 600 0 175 0 100 0
1000902 360 0 250 670 0 0 200 150 0
1000102 1020 0 200 700 67 0 100 600 0
1000404 270 0 586 790 70 0 0 910 0
1000601 275 0 100 840 51 0 0 100 0
1000801 200 0 610 880 94 615 0 150 0
1000401 195 0 450 980 70 0 80 1200 0
1000101 400 770 1000 1030 67 0 200 400 0
1000502 175 800 260 1040 126 500 0 0 0
1000601 275 0 100 840 51 0 0 100 0
1000301 740 0 515 1095 0 0 0 0 0
1000702 193 0 400 1114 175 0 320 0 0
1000403 185 0 75 1140 15 0 0 1550 0
1000402 195 0 375 1145 70 0 80 1200 0
1000601 275 0 100 840 51 0 0 100 0
1000701 280 0 335 1494 121 0 320 0 0
1000901 430 5520 0 1680 82 0 0 150 0
1000201 609 4360 260 2386 357 0 990 0 0
1000703 460 0 365 2838 26 0 320 0 0

Random Runs



Screening Tools (Budget Method) – Food Additive Example

qQ = 3 kg solid food + 6.0 liters beverages
§ Based on maximum physiological limits with 0,50g/kgbw/d for solid food and 0,100ml/kg 

bw/d for beverages for an 60kg adult (equivalent to 3kg foods and 6 liters beverages) (EHC 
240, 2010) 

§ With arbitrarily default proportion factor for solid foods and beverages that may contain 
the substance

qC = Maximum permitted level for a food additive

Based on theoretical maximum levels both for Q and for C

qE = Q * C
§ If E < ADI Acceptable additive (exposure is favorable)
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Budget Method vs Food Consumption 19

Table 1:  Summary of anticipated exposure to Brilliant Blue FCF using the tiered approach (EC, 
2001) in children and the adult population. 

 Adult UK population 
(>18 years old) 

Children 
UK & Expochi population         

(1-10 years old, 15.8-29 kg body 
weight 

 mg/kg bw/day mg/kg bw/day 
Tier 1. Budget method 8.1 13.1 
Tier 2. Maximum Permitted Level 

• Mean exposure 
• Exposure 95th*or 97.5th percentile** 

 
0.9 
3.3 

 
0.5 – 3.4 
1.2 – 7.2 

Tier 3. Maximum reported use levels  
• Mean exposure 
• Exposure 95th*or 97.5th percentile** 

 
0.6 
3.0 

 
0.2 – 2.1 
0.6 – 4.8 

 



Margin of Exposure (MOE)
qRatio between selected point of departure (on dose-response    curve 

from animal or epidemiological study) and the estimated human intake
qTakes potency and exposure into account
qCan be used to prioritize different contaminants if consistent approach 

is applied
qA MOE below 10 000* may indicate a human health concern and a

MOE over 10 000 indicate a low concern
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Low dose producing tumors in animals
human exposure dose

MOE =




