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Summary 
 
This topic on Food safety – its role in health and development is divided into two main 
parts: : the first dealing with the major food borne hazards as well as a discussion of the 
various health and economic consequences associated with these hazards (i.e. the 
problems), which is discussed in this chapter. 
 
The second part, divided into six different chapters, discusses the various strategies that 
have to be applied in order to prevent the contamination of our food supply and to 
facilitate national and international food trade without compromising safety (i.e. the 
solutions).  . This part follows the concept of shared responsibility for food safety (i.e. 
the different roles to be played by all partners along the food chain, including 
governments, the agro-food industry and consumers), a concept that is now referred to 
as "farm -to-fork" and has been promoted by WHO for more than 20 years, since the 
1980s. 
 
Food safety – its role in health and development 
 
The problems related to our food supply (F.Käferstein, Y.Motarjemi and G.Moy) 
The solutions: 
 

• The need for an international approach – the role of FAO and WHO (J.Schlundt 
and K.Miyagishima) 

• Food safety at the national level – the role of governments (A.Reilly and 
R.Ellard) 

• Food safety at the commercial level – the response of the agro-food industry 
(Y.Motarjemi) 

• Primary industry: terrestrial and aquatic animal and plant production 
• Manufacturing industry 
• Food service industry 
• Safe food at the family/household level – the responsibility of consumers (E.C. 

Redmond and C.Griffith) 
• Consumer perception on food safety (L.Frewer, E.van Kleef and J.de Jonge) 
• The role of FAO and WHO in assisting developing countries to improve their 

food safety systems (E.Boutrif and J. Schlundt) 
 
Introduction 
 
The German word for food Lebensmittel literally translates to "a substance that supports 
life". Unfortunately, food is not always life supporting; food may acquire health 
damaging or even life threatening properties; the reason for this apparent contradiction 
is that food may, under certain circumstances, also contain biological, chemical and 
other hazards. Therefore, to fulfill its role of supporting life, it is of paramount 
importance that food is not only nutritious, but also safe. 
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In 1948, the availability, accessibility and affordability of food, i.e. the concept of food 
security, were recognized as a basic human right by the United Nations in its Universal 
Declaration of Human Rights. Surprisingly, it was not until 1992 that the Food and 
Agricultural Organization of the United Nations (FAO) and the World Health 
Organizations (WHO) convened the International Conference on Nutrition (FAO and 
WHO, 1992), which declared that « access to nutritionally adequate and safe food as a 
right of each individual » (emphasis added).  Since then, food safety has been given 
much higher priority by countries and international organizations. 
 
Where do we stand today? While it has now been recognized that food safety is a major 
determinant of health and certainly a human right, a great proportion of our fellow-
citizens do not yet have the benefit of this basic human right. Considering the role that 
food safety plays in both health and development, it is obvious that the safety of our 
food supply needs to be substantially improved if its potential contributions to the 
Millennium Development Goals (United Nations General Assembly document 
A56/326, 2002) are to be realized. Furthermore, rapid changes that the world is 
undergoing are posing unprecedented challenges to authorities and stakeholders who are 
responsible for ensuring food safety.  Changing lifestyles, shifting demographics, 
environmental degradation, growing international trade and travel and in particular, 
advances of new technologies are influencing the safety of our food supply.  These need 
and deserve to be carefully monitored, evaluated and acted upon if people around the 
world are to enjoy not only nutritious, but also safe food to which they are entitled.  
 
1. The Problems Related to our Food Supply 
 
1.1. Introduction 
 
In every part of the world people wage a constant battle against food contamination, 
foodborne diseases, and food wastage. Efforts to reduce these survival-threatening, 
devastating consequences of food contamination certainly started in prehistoric times. 
Cooking, smoking, and simple sun drying were probably the first methods used. Other 
more sophisticated technologies came along like fermentation and canning.  More 
recently, advanced technologies in food preservation and packaging have been 
developed to make our food safer.  However, despite these advances in food science and 
technology, the safety of our food supply is, at the beginning of the third millennium, 
still a cause of concern. 
 
In 1983, a group of internationally renowned experts, convened jointly by FAO and 
WHO concluded that “Illness from contaminated food was perhaps the most widespread 
health problem in the contemporary world and an important cause of reduced economic 
productivity" (Report of a Joint FAO/WHO Expert Committee, 1984). In 1992, the 
FAO/WHO International Conference on Nutrition mentioned earlier recognized that 
hundreds of millions of people suffer from communicable diseases caused by 
contaminated food and drinking water. In the same year, the UN Conference on 
Environment and Development (United Nations Conference, Rio, 1992) recognized that 
food was a major vehicle for the transmission of environmental contaminants, both 
chemical and biological, to human populations throughout the world, and urged 
countries to take measures to prevent or minimize these threats. In 2000, the World 
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Health Assembly, the supreme governing body of WHO, unanimously adopted a 
strongly worded resolution that recognizes food safety as an essential public health 
function (World Health Assembly, 2000). 
 
A wide range of biological and chemical agents, i.e., hazards, causes foodborne 
diseases, with varying degrees of severity, ranging from mild indisposition to chronic 
and/or life-threatening illness.   
 
In the last decades of the of the 20th century, the world experienced an increase in 
certain foodborne diseases, including salmonellosis, campylobacteriosis as well as the 
emergence of new diseases, such as enterohemorrhagic Escherichia coli (EHEC) 
infections and listeriosis. Furthermore, the significant role of food in the transmission of 
cholera and other diarrheal diseases, particularly in children, mistakenly considered to 
be spread mainly by water, was recognized.  
 
As a result of efforts to strengthen food safety systems, many countries have succeeded 
curbing the incidence of foodborne illness, but the battle is far from being won. In 
several industrialized countries, epidemiological studies have shown unexpectedly high 
prevalence of foodborne disease of 10% to 15% of the population. In the late 1990s, 
more accurate data from the US suggested that this figure may be as high as 25% 
(Mead, P.S.et al., 1999). While comparable studies in developing countries are lacking, 
one can safely assume that foodborne disease prevalence is higher in these countries and 
the health and resulting economic impact even greater. Some estimates are available on 
infant diarrhea, which is probably the most important food safety related disease in 
developing countries.  In this case, the morbidity has remained virtually unchanged 
during the last 20 to 25 years (Käferstein, F.K., 2003).  Annually, some 1.5 billion 
episodes of diarrhea occur in children under the age of five, resulting in some 1.8 
million deaths. While various pathogens have been identified as a cause of diarrhea, it is 
now estimated that up to 70% of diarrheal episodes may be foodborne.  
 
It is certain that contaminated food will continue to plague mankind in the twenty-first 
century, especially as several global trends continue to negatively influence the safety of 
food and drinking water. Such trends include population growth, uncontrolled 
urbanization, and increase in international trade in food (see chapter 1.10). 
 
  Transmission (b) by  

Hazards 
Important 
reservoir or 
carrier 

waterfoodPerson to 
person 

Multiplica-
tion in 
food 

Examples of some 
incriminated foods 

BACTERIA       

Bacillus cereus Soil - + - + 
Cooked rice, cooked 
meats, vegetables, starchy 
puddings 

Brucella spp Cattle, goats, 
sheep - + - + Raw milk, dairy products 

Campylobacter 
jejuni 

Chickens, 
dogs, cats, 
cattle, pigs, 
wild birds 

+ + + - (c) Raw milk, poultry 
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Clostridium 
botulinum 

Soil, 
mammals, 
birds, fish 

- + - + Fish, meat, vegetables 
(home preserved), honey 

Clostridium 
perfringens 

Soil, animals, 
man - + - + Cooked meat and poultry, 

gravy, beans 
E. coli
enterotoxigenic Man + + + + Salad, raw vegetables 

E. coli
enteropatogenic Man + + + + Milk 

E. coli
enteroinvasive Man + + 0 + Cheese 

E. coli
enterohaemorrhagic

Cattle, 
poultry, 
sheep 

+ + + + Undercooked meat, raw 
milk, cheese 

Listeria 
monocytogens Environment + + - + Cheese, raw milk, coleslaw

Mycobacterium 
bovis Cattle - + - - Raw milk 

Salmonella typhi
and paratyphi Man + + ± + 

Dairy products, meat 
products, shellfish, 
vegetable salads 

Salmonella (non-
typhi) 

Man and 
animals ± + ± + Meat, poultry, eggs, dairy 

products, chocolate 
Shigella spp Man + + + + Potato/egg salads 

Staphylococcus 
aureus 
(enterotoxins) 

Man - + - + 

Ham, poultry and egg 
salads, cream-filled bakery 
products, ice-cream, 
cheese, 

Vibrio cholerae O1 Man, marine 
life + + ± + Salad, shellfish 

Vibrio cholerae,
non-O1 

Man,marine 
life + + ± + Shellfish 

Vibrio 
parahaemolyticus 

Seawater, 
marine life - + - + Raw fish, crabs and other 

shellfish 

Vibrio vulnificus Seawater, 
marine life + + - + Shellfish 

Yersinia 
enterocolitica 

Water, wild 
animals, 
pigs, dogs, 
poultry 

+ + - + Milk, pork, poultry 

       
VIRUSES       
Hepatitis A & E
viruses Man + + + - Shellfish, raw fruit and 

vegetables 
Calici viruses Man + + - - Shellfish, salad 
Rotavirus Man + + + - 0 
       
PROTOZOA       
Cryptosporidium 
parvum Man, animals + + + - Raw milk, raw sausage 

(non-fermented) 
Cyclospora Man + + 0(unlikely)- Raspberries 
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cayetanensis 
Entamoeba 
histolytica Man + + + - Vegetables, fruits 

Giardia lamblia Man, animals + ± + - Vegetables, fruit 

Toxoplasma gondii Cats, pigs 0 + - - Undercooked meat, raw 
vegetables 

       
HELMINTHS       
Ascaris 
lumbricoides Man + + - - Soil-contaminated food 

Clonorchis sinensis Freshwater 
fish - + - - Undercooked/raw fish 

Fasciola hepatica Cattle, goats ± + - - Watercress 
Opisthorchis 
viverrini/felineus 

Freshwater 
fish - + - - Undercooked/raw fish 

Paragonimus spp Freshwater 
crabs - + - - Undercooked/raw crabs 

Taenia saginata and 
T. solium Cattle, swine - + - - Undercooked meat 

Trichinella spiralis Swine, 
carnivores - + - - Undercooked meat 

Trichuris trichiura Man 0 + - - Soil-contaminated food 
       
NATURAL 
TOXINS       

Mycotoxins       

- aflatoxins 
Peanuts, 
maize, dried 
figs, tree nuts 

- + - - Raw and processed 
products made from these 

- ochratoxins Plant 
products - + - - Nuts, rice, coffee, beer 

- trichothecenes Grain - + - - Bakery products 
- ergot alkaloids Rye - + - - Bakery products 
- fumonisins Maize  +   Maize-based foods 
 
Phycotoxins       

shellfish poisoning: 
- paralytic  
- diarrheic  
- amnesic  
- neurotoxic  

Shellfish - + - - Shellfish and shellfish- 
based foods 

- ciguatoxin Reef (fin) 
fish - + - - Foods based on reef fish 

Inherent plant
toxins       

- glycoalkaloïds Nightshade 
plants - + - - Green potatoes, green 

tomatoes 

- cyanogens Cassava - + - - Improperly prepared foods 
made from these  

- amatoxins Toxic 
mushrooms - + - - Misidentified mushrooms 
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(a) Adapted from WHO Technical Report Series, No. 705, 1984 (The role of food safety in health and 
development: report of a Joint FAO/WHO Expert Committee on food safety) 
(b) Almost all acute enteric infections show increased transmission during the summer and/or wet months, 
except infections due to rotavirus and Yersina enterocolitica, which show increased transmission in cooler 
months. 
(c) Under certain circumstances some multiplication as been observed. The epidemiological significance 
of this observation is not clear. 
+ = yes - = no ± = rare 0 = no information 

 
Table 1. Some major pathogens (hazards) that are the cause of the most common 

foodborne diseases(a) 
 

- 
- 
- 
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