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WHO’s role on Nutrition and Food Safety 



WHO’s work 
on Nutrition 

and Food 
Safety 



Risk Analysis: international level

• J o i n t  F A O / W H O  E x p e r t  
C o m m i t t e e  o n  F o o d  A d d i t i v e s  
( J E C F A )

• J o i n t  F A O / W H O  M e e t i n g s  o n  
P e s t i c i d e  R e s i d u e s  ( J M P R )

• J o i n t  F A O / W H O  E x p e r t  
C o n s u l t a t i o n s  o n  
M i c r o b i o l o g i c a l  R i s k  
A s s e s s m e n t  ( J E M R A )

• J o i n t  F A O / W H O  E x p e r t  
M e e t i n g  o n  N u t r i t i o n  
( J E M N U )

• A d  h o c  e x p e r t  m e e t i n g s

C o d e x  A l i m e n t a r i u s  
C o m m i s s i o n

• C o d e x  C o m m i t t e e  o n  
C o n t a m i n a n t s  i n  
F o o d s  ( C C C F )

• C o d e x  C o m m i t t e e  o n  
P e s t i c i d e s  R e s i d u e s  
( C C P R )

• C o d e x  C o m m i t t e e  o n  
F o o d  H y g i e n e  ( C C F H )

• C o d e x  C o m m i t t e e  o n  
C o n t a m i n a n t s  o n  
N u t r i t i o n  a n d  F o o d s  
f o r  S p e c i a l  D i e t a r y  
U s e s  ( C C N F S D U )

…

• A d  h o c  T a s k  F o r c e s

Assessment Management

Communication



Focus on Risk Assessment 



The Food Safety Collaborative platform
FOSCOLLAB The collaborative platform puts together a series of food safety tools in the same place. 

https://apps.who.int/foscollab

H a z a r d  c h a r a c t e r i z a t i o n E x p o s u r e a s s e s s m e n t

JECFA and JMPR main outputs on:

• contaminants, 
• toxins, 
• food additives, 
• residues of veterinary drugs and 
• residues of pesticides

Food consumption
data:

FAO/WHO Chronic
Individual Food
Consumption Data
Summary Statistics
(CIFOCOss)

Food contamination
data:

Global Environment
Monitoring System
(GEMS/Food)

https://apps.who.int/foscollab


Global Environment Monitoring System 
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• The Global Environment Monitoring System
(GEMS) was initiated in 1976.

• The GEMS/Food database since 2012
serves two main purposes:

• Dietary exposure assessment

• Standard setting processes



The GEMS/Food programme

Sharing data and methods to support scientific advice

1. A global database of 8 million data points for chemical hazards in foods

2. Food consumption data from 42 countries

3. A roster of exposure experts to develop international exposure assessment methodologies

4. A network of institutions sharing good practices about monitoring of chemicals and food

consumption surveys



GEMS/Food database

• Online submission of data by
registered users.

• Template harmonized with
FoodEx2.

• Contributes to the provision
of Scientific Advice to Codex
and Member States, through
JECFA mainly.

Global depository of occurrence data (concentration of chemical hazards in food):

https://extranet.who.int/gemsfood/

https://extranet.who.int/gemsfood/


GEMS/Food database: key figures
GEMS is an ever-evolving database:

Food contamination: 7.751.136 rows

Food list: 529 mapped with FoodEx2

Hazard list: 657

Agency list: 67

Country list: 221

Users: 117

https://extranet.who.int/gemsfood/



GEMS collaborating institutions in the EMR 



Training and capacity development

Support institutions from Member States in the provision of consistent data
which contribute to international risk assessments.

Promote the implementation of national Total Diet Studies (TDS) and
encourage countries to report TDS results to the GEMS Food Program.

Cooperate and provide guidance to countries to estimate the exposure of
their populations to chemicals though their diet.



SEARCHING DATA FROM GEMS/FOOD



https://extranet.who.int/gemsfood/

1. Accessing 
the database 



2. Setting search criteria



3. Search results



IDENTIFYING 
FOOD CONSUMPTION DATA



Apparent food consumption data 

Food available per year and per individual for the whole population (per capita data)

=  Food stocks + Food imports – Food exports – Food loss & waste

Total population

Data submitted by Member States to FAO

17 WHO GEMS/Food cluster diets



Apparent food consumption data: Cluster Diets 



Individual quantitative food consumption data
Surveys suitable for chronic assessments have the following characteristics :

• Based on 24-hour recalls or food records

• At least 2 non-consecutive days 

• Individuals are characterized by their age, sex and body weight

• Ideally, the survey should be nationally representative 



Individual quantitative food consumption data

Source: Story M, Stang J, (2000). Nutrition and the Pregnant Adolescent: A
Practical Reference Guide. Minneapolis University of Minnesota;

Example of 24-hour recall form: 



Source: Ferreira G.R., et. Al, 2021, Assessment of bias and
associated factors for food portion quantification with photos in
Brazil, Measurement: Food, Volume 3,
https://doi.org/10.1016/j.meafoo.2021.100007

• Photographs

• 3D Graduated food models

• Household food containers (mugs, plates, bowls)

• Playdough

• Actual food samples

Individual quantitative food 
consumption data



Chronic Individual Food Consumption 
summary statistics (CIFOCOss)
68 Food consumption datasets  – summary statistics available from 42 countries:

• 20 EU countries + UK

• 8 countries in Asia (Bangladesh, China, India, Republic of Korea, Lao People's Democratic Republic, 

Malaysia, Pakistan and Philippines) 

• 6 countries in Africa (Burkina Faso, Democratic Republic of Congo, Ethiopia, Mozambique, Uganda, and 

Zambia)

• 5 countries in Americas (Bolivia, Brazil, Guatemala, Mexico, and USA).

Distribution parameters: mean, standard deviation, high and low percentiles for consumer groups

http://apps.who.int/foscollab/

http://apps.who.int/foscollab/


Granularity
Food 

balance sheet
Individual 

quantitative data

Average national food consumption • •
High consumers •
Exposure by geographic area •
Post-harvest losses taken into 
consideration

•

Exposure by sex and age •

Anthropometric data (body weight) •
Shorter than lifetime exposure •

Apparent food consumption VS Individual data



Dietary exposure assessment (equation)

* Usually normalized by kg of body weight (bw)

Dietary

Exposure
= ∑

Food 

consumption

*

x
Chemical 

concentration



Dietary exposure assessment (Total Diet Study)

Consumption

(g/day)
Consumption

(g/kg bw/day)

Concentration 

(µg X/g)
Exposure

(µg/kg bw/day)

1200 20 0,015 0,300

300 5 ND < 0,003 < 0,015

150 2,5 ND < 0,003 < 0,008

50 0,8 ND < 0,003 < 0,003

40 0,7 0,020 0,013

60 1 0,500 0,500

35 0,6 ND < 0,003 < 0,002

÷60 X =



Hazard identification 
(agent with potential adverse 

health effects)

Hazard characterization

(toxicology)

Exposure assessment

(how much of the hazard is consumed)

Risk characterization

What does dietary exposure compare to?

Hazard characterization (Toxicological assessment)



Identifying 
Toxicological reference data



The JECFA was created in 1956, a provides scientific 

advice to Codex in the following areas:

• Food additives 

• Processing aids 

• Flavouring agents 

• Residues of veterinary drugs in animal products

• Contaminants

• Natural toxins

Hazard characterization (JECFA)



JECFA database
http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx#

As of 2022 JECFA has assessed more than:
• 2500 additives and flavors
• 40 contaminants and natural toxins
• 95 veterinary drugs

FAO JECFA Monographs
Food Additive specifications, analytical methods and vet drugs evaluations

WHO Technical Report Series
Summary of conclusions of the Committee

WHO Food Additive Series
Biological and toxicological data, exposure assessments and references

JECFA products (2022)

http://apps.who.int/food-additives-contaminants-jecfa-database/search.aspx
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Current JECFA PTMI for cadmium is based on long term

bioaccumulation in the kidney. Dietary exposure above the PTMI for

limited periods may be of lesser concern in younger age groups.

However, there may be a health concern in areas where the cadmium

exposure during adulthood exceeds the PTMI.

The contribution of cocoa products to dietary cadmium exposure was

minor (0.1-9.4% for national studies and estimates based on

GEMS/Food cluster diets), even in countries in which the consumption
of cocoa products is relatively high.

JECFA assessments (Cadmium 2021)



Hazard identification 
(agent with potential adverse 

health effects)

Hazard characterization

(toxicology)

Exposure assessment

(how much of the hazard is consumed)

Risk characterization

What does dietary exposure compare to?

Hazard characterization (Toxicological assessment)

?



Use GEMS/Food data the dietary exposure to Cadmium of 
consumers of the Eastern Mediterranean through the 

consumption of dates

- Access GEMS/Food

https://extranet.who.int/gemsfood/

- Search criteria

PLEASE CHECK NEXT SLIDE
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Example

A 70 Kg adult male consumes on
average 3-7 dates/day (approx.
weight 40.8 g).

Dates were found to contain
Cadmium (average 0.016 mg/kg).
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This contribution of dates to dietary exposure is limited by:

1) The limited number of data points occurrence (may not be regionally representative).

2) The use of an average estimate, not broken down by age and sex, not covering high
consumers.

In addition, it is important to bear in mind that what matters is the total exposure,
including other food contributing to the dietary exposure, as well as exposure via other
routes.
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This contribution of dates to dietary exposure is limited by:

1) The limited number of data points occurrence (may not be
regionally representative).

2) The use of an average estimate, not broken down by age and sex,
not covering high consumers.

In addition, it is important to bear in mind that what matters is the
total exposure, including other food contributing to the dietary
exposure, as well as exposure via other routes.

CONSIDERATIONS 



TOTAL DIET 
STUDIES
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TDS differ from traditional food monitoring:
- Chemicals are analyzed in food in food prepared as consumed
- Samples are pooled
- Sampling covers 90% of a typical diet
- May be applied to nutrients as well as chemical hazards

The TDS approach helps to:
- Narrow down potential health concerns
- Identify main contributors to the dietary exposure
- Prioritize risk management measures

WHO and BfR jointly organized in Berlin (2022) the
6th International Conference on Total Diet Studies,
which was preceded by an online training.



The worldwide monitoring exposure to food chemicals is needed to
provide information on the risks associated with the human dietary
exposure to chemical hazards.

To that purpose, JECFA uses the information collated within the GEMS
Food to assess chemical concentrations, and where possible, individual
food consumption data.

Total Diet Studies are implemented in more than 20 countries and
contribute to the provision of sound scientific advice to Codex.

Summary


