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Review of a Risk Assessment Approach… 

Foundations of Exposure Assessment 

Consumption Data

Sources, Limitations
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Dietary Intakes/Dietary Exposure Assessment
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Occurrence of 
Food Chemicals

Food 
consumption
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Dietary Intakes/Exposure Assessment
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Body 
weight

Intake /
Exposure

/ 65 = 0,020

/ 65 = 0,003

/ 65 = 0,022

/ 65 = 0,021

/ 65 = 0,003

Total =
0,070

Occurrence 
data

(g/day) (µg/g) (kg) (µg/kg/day)

(µg/kg/day)

Overall 
Diet

 

Amount
Consumed

Amount brought 
by each food
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Overview: Types of Food Consumption Data – Pros and Cons
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Méthods Data
Consumption

Estimates
Food Chain Level Drawbacks

Population-based
methods

❑ Food Balance Sheets
▪ Total food available for consumption 

as a physical residual in the market. 
▪ Total supply = total demand
❑ Time scale: year

❑ Median, mean
❑ Raw, semiprocessed

products

❑ No information on 
distribution of 
consumption

❑ No information on 
individual exposure and 
subgroups at risk

❑ High level of uncertainty

Household-based
methods: 

Always available, 
generated on a regular
basis by national institute
of statistics

❑ Purchase or expenditures records 

▪ Values and quantities of food 
purchased, own produced and 
received at household level

❑ Large sample size

❑ Time scale: weeks

❑ Mean

❑ High Percentile

❑ Raw, semiprocessed
and processed
products

❑ No intra-household
distribution 

❑ Not individual food intakes

❑ Food eaten outside home 
difficult to capture

Individual-based methods

❑ Food record survey

❑ 24-hour recall survey

❑ Food frequency questionnaire

❑ Meal-based diet history survey

❑ Food habit questionnaire

❑ Small sample size

❑ Time scale: days

❑ Mean

❑ High percentile

❑ Raw, semiprocessed
and processed
products

❑ Expensive, time and 
resource consuming

❑ Susceptible of under- or  
over reporting
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Stepwise Approach For Dietary Intakes/Dietary Exposure 
Assessments
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Long Term Food Consumption: National Per Capita
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Database available : Based on per capita data submitted to FAO/Stat (Consumption by 
year) http://faostat3.fao.org/faostat-gateway/go/to/home/E
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Per Capita Consumption: GEMS/Food Cluster Diets

❑Based on FAO Food Balance Sheets

❑Average per capita consumption:

▪ http://www.who.int/foodsafety/chem/gems/en/index1.html

❑Used for long term dietary exposure assessment

❑1989: Five regional diets

❑1997: Thirteen cluster diets

❑2012: Review of the cluster diets based on new statistical approach 

▪ Non-negative Matrix Factorization
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Long Term Food Consumption: Clustered Per Capita

❑Database available

▪ https://www.who.int/nutrition/landscape_analysis/nlis_g
em_food/en/
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Average vs. High Consumption

❑Within a risk assessment process, mean 
consumption levels are often not sufficient

❑It is fundamental to consider also non-average 
individuals, in particular high consumers 

▪ Those who consume relatively large quantities of foods
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Short Term Exposure

❑Based on National individual food consumption 
data submitted to GEMS/Food

❑Consumption during a day or an eating occasion

❑Generally 97.5th percentile for consumers only

❑Necessary to check the number of consumers
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Target Populations

Small children

Infants Elderly

Adult population Pregnant women

Special groups: 
vegetarians, 

diabetics, ethnic 
groups and different 

socio-economic 
strata …
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Apple Juice Consumption
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Patuline
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Data Available Used In FAO/WHO Risk Assessment

Chemical Substances
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Long term individual 
consumption

Short term individual 
consumption

ALWAYS 
LONG TERM

ALWAYS 
NATIONAL

Individual consumption

Per capita consumption

National per capita 
consumption

Clustered per capita 
consumption
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Food Classification is Required
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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
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National Per Capita vs. Individual Food Consumption Data
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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
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CIFOCOss

FAO/WHO Chronic Individual FOod COnsumption database Summary 
Statistics

❑Individual levels of food consumption for 
average and high consumers based on national surveys. 

❑Use 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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Chronic Food Consumption Database

❑Database 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

❑ Children
❑ General population

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

❑ Level 2: 62 food groups

❑ Level 3: 555 food items

❑Each row corresponds to the consumption of a food item for an age class 
in a country
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Distribution of Food Consumption : Uganda 
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Distribution of Food Consumption : Uganda (2)
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GEMS/Food Contaminants Database

❑Estimation of Chemical Concentration

▪ https://extranet.who.int/gemsfood/Default.aspx# 
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GEMS/Food Contaminants Database (2)
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GEMS/Food Contaminants Database (3)
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Calculation Models to Assess Dietary Exposure & Statistical 
Assumptions

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

❑Occurrence: 

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

▪ Consumers and occurrence surveys are independent

❑Average, 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

❑Over a lifetime, we may calculate how the individual is to be exposed at 

▪ maximum, mean or median of occurrence data and / or consumption. 

❑Approach mainly used in risk assessment to chemicals in food at national/European and 
international level
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