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Food Issues touch on Environment,
Technology, social diversity,
economics …



Diversity and Food Safety
• Traditional diet 

(e.g.,whale, seal, 
caribou, arctic char, 
walrus).

• Food issues include 
POPs, heavy metals, 
climate change, 
changing diet, cultural 
relevance.



A Little History…

Canada’s food safety  
started with an 1860 
law from England in 
response to wide-
spread adulteration of 
food and liquor…



-Set Limits for pathogens in food
-Establish safe practices for food preparation
-Assessment of food processes

-Set limits for chemical contaminants in food
-Safety assessment of food additives, packaging material

-Assess nutritional quality of food products
-Policies on nutrition labelling, health claims,
nutrient content claims, addition of vitamins
and minerals to food

AREAS OF WORK

MICROBIOLOGY

CHEMISTRY

NUTRITION

POLICIES FOR SAFE AND
NUTRITIOUS FOOD

RISK ASSESSMENT: FOOD & HUMAN HEALTH



Structure of Risk Assessment
STATEMENT OF PURPOSE:

WHAT DO WE NEED TO KNOW?

HAZARD IDENTIFICATION

WHAT, HOW, WHO

HAZARD CHARACTERIZATION

DOSE RESPONSE

EXPOSURE ASSESSMENT

FREQUENCY & LEVEL

RISK CHARACTERIZATION

LIKELIHOOD OF OUTCOMES

STATEMENT OF PURPOSE

DID WE ANSWER THE QUESTIONS?



HEALTH RISK ASSESSMENTS SHOULD:

• construct a scientific definition of the health risks

• describe the state of scientific information regarding the health risks

• Reduce scientific uncertainty as much as possible

• assure that scientific assessment of health risks is true to the
science

• Identify important science judgments
– Weight of evidence

• Inform decision makers

• Support transparency and trust in the decision making process



HEALTH RISK ASSESSMENTS SHOULD NOT:

• Judge safety independent of policy input
– Safety is a social construct
– Requires an understanding of acceptability

• Establish regulatory thresholds independent of policy input

• Choose policy options

• “Adjust” the science to align RA with social, ethical, economic or 
other considerations. 



DATA / INFORMATION SOURCES

• Published epidemiological studies
• Published laboratory based studies
• Total Diet Studies
• Biomonitoring

– Human milk studies
– National biomoniroting program

• Food Consumption Surveys
– National cross-sectional studies
– Targetted studies

• International collaboration
• Expert Advice



Chemistry: Recent Examples
Persistent organic pollutants (POPs) (such as Dioxins/Furans, 
PCBs, old pesticides: OCs);
Emerging contaminants (such as PBDEs, PFCs, etc.);
Priority toxic elements (such as lead, methylmercury and 
cadmium);
“Ionic toxicants” (such as perchlorate).
Process-induced chemicals: Acrylamide in fried and baked 
foods, furan in baby foods, semi-carbazide in baby jar sealants 
or in baked foods, Benzene in soft drinks
Sudan colours in food
Melamine in feed and food
Malachite green in seafood (domestic and imported)

Unapproved veterinary residues in foods : chloramphenicol in 
seafood and honey, nitofurans / fluoroquinolones in aquaculture 
products
Food allergy incidents



Total Diet Study (TDS)
Target Analytes: 

• Dioxins, furans, 
• PCBs (40 congeners)
• Brominated diphenyl ethers, 
• PFCs (PFOS/PFOA)
• Trace elements (Pb, Cd, Al, Co, Zn, Cu, Rb, Sr, Y, Mo, Ba, La, 

Ce, Tl, Bi, Th)
• Pesticides (over 100 compounds)
• Acrylamide, Furan
• Nitrosamines
• Radionuclides
• Disinfection by-products
• Selected veterinary drug residues



Nutrition: Recent Examples

• Trans fat in Canadian diets
– WHO study, Food Surveys, Biomonitoring (Human Milk)
– Expert Advisory Panel

• Sodium in Canadian diets
– Food Consumption Surveys
– Stakeholder Working Group

• Food Fortification
– Food Consumption Surveys
– IOM DRI studies.
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Trans-fatty acid content of human milk 
samples from various countries

Canada 1995: 198 samples collected from 9 provinces of Canada (Ratnayake Lipids ’95) 

Canada 1999: 103 samples from BC (Innis AJCN ‘99)



Microbiology: Pathogens in food

• Clostridium botulinum:   Foodborne botulism, Infant botulism, 
Colonization botulism

• Listeria spp.:  Infects pregnant women & can cause abortion through   
consumption of contaminated cheese & Ready-to-eat foods

• Enterobacter sakazakii:  Infects infants through contaminated infant formula

• Salmonella spp.: Causes food poisoning by consumption of contaminated     
poultry, eggs, dairy products

• Vibrio spp.:  Causes food poisoning by consuming contaminated sea foods

• Shigella spp.:  Causes food poisoning through consumption of contaminated   
Ready-to-eat foods, vegetables…etc.

• E. coli :  0157:H7 infection occurs as a result of consuming contaminated 
ground beef, water resulting in uremic hemmorhagic syndrome in           
children, as well as food poisoning in adults.

• Campylobacter spp.:  Causes food poisoning by consuming contaminated 
poultry

Bacterial



Microbiology: Pathogens in food

• Giardia lamblia, Cyclospora, Cryptosporidium spp.: 

► Cause gastrointestinal diseases

► Infection occurs as a result of consumption of contaminated   
water, fruits (berries)

Parasitic

Viral

• Noroviruses, Hepatitis A virus, Hepatitis E virus, Rotavirus

► Cause gastrointestinal diseases & liver disease

► Infection occurs as a result of consumption of contaminated   
shellfish, water, fruits (berries), vegetables and Ready-to-eat            
foods



Types of Foods Implicated in Outbreaks

• Poultry 
• Seafoods (shellfish)
• Ground beef
• Salads & pasta
• Ready-to-eat foods (sandwiches)
• Fruits (different types of berries, apple cider, 

tomatoes…etc.)
• Leafy greens & vegetables (carrots, alfalfa sprouts, 

green onions…etc.)
• Dairy products (milk, cheese)
• Eggs
• Specialty & traditional foods
• Honey



Challenges to Risk Assessment

• Uncertainty from all sources
– Exposure

• Transparency

• Communication



This paper was produced for a meeting organized by Health & Consumer Protection DG and represents the views of its author on the
subject. These views have not been adopted or in any way approved by the Commission and should not be relied upon as a statement of 
the Commission's or Health & Consumer Protection DG's views. The European Commission does not guarantee the accuracy of the data
included in this paper, nor does it accept responsibility for any use made thereof.


