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Food safety: a commonly underestimated public health issue 

Introduction 

For a number of decades, the World Health Orga
nization (WHO) has recognized the widespread 
nature of foodborne diseases and their impact on 
communities in both the developing and de
veloped world. The annual incidence of some 
1.5 billion episodes of diarrhoea in children under 
5 years of age, and the more than 3 million result
ant deaths are an indication of the magnitude of 
the problem, as a significant proportion of the 
diarrhoeal disease cases are foodborne in origin. 
The 1992 FAO/WHO International Conference 
on Nutrition recognized that hundreds of millions 
of people worldwide suffer from communicable 
and non-communicable diseases caused by con
taminated food. These diseases take a heavy toll in 
human life and suffering, particularly among 
infants and children, the elderly and other suscep
tible persons. They also create an enormous social, 
cultural and economic burden on communities 
and their health systems. 

Developing countries bear the brunt of the 
problem, with a wide range of diseases, including 
cholera, campylobacteriosis, Escherichia coli infec
tions, salmonellosis, shigellosis, typhoid and para
typhoid fevers, brucellosis, hepatitis A, poliomyeli
tis, and foodborne parasitic diseases, such as amoe
biasis, trematode infections, and many others. As a 
result of improvements in food safety education 
and standards of personal hygiene, in the develop
ment of basic sanitation, safe water supplies, effec
tive vaccination programmes (especially for polio
myelitis), improved food control infrastructures, 
and the application of technologies such as pas
teurization, many foodborne diseases (e.g. polio
myelitis, brucellosis, cholera, typhoid and para
typhoid fevers and milk-borne salmonellosis) have 
been either eliminated or considerably reduced in 
industrialized countries. Nevertheless, many food
borne diseases remain a major public health prob
lem. In recent years, a number of industrialized 
countries have even experienced a significant in
crease in the incidence of foodborne diseases. In 
several countries, surveys have pointed to an an
nual incidence of 5-10% of the population in
volved. In addition, a number of foodborne patho
gens such as multi-antibiotic resistant Salmonella 
typhimurium, Listeria monocytogenes and E. coli 0157 
have emerged as significant threats to public 
health. Recent E. coli infections in Australia,Japan, 
Scotland, and the United States of America have 
involved thousands of individuals, with many 
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deaths, predominantly among children and eld
erly people. 

The health consequences of foodborne dis
eases are varied, and depend on the nature of the 
disease, the stage at which the treatment is initi
ated, the patient's age, and the individual's suscep
tibility. Acute symptoms include diarrhoea, vomit
ing, abdominal pain, cramps, fever and jaundice. 
For most foodborne diseases, recovery takes from a 
few days to a few weeks. However, many foodborne 
infections can lead to serious and chronic sequelae 
and affect the cardiovascular, renal, articular, res
piratory or immune systems. For example, salmo
nellosis may cause reactive arthritis in some sub
jects; infections due to E. coli 0157:H7 can evolve, 
particularly in children, into haemolytic uraemic 
syndrome, characterized by acute renal failure. 
The clinical manifestation of listeriosis may in
clude septicaemia, meningitis, encephalitis, osteo
myelitis, endocarditis, and in pregnant women the 
disease may lead to abortion, stillbirth, or malfor
mation ofthe foetus. The overall case-fatality rate is 
20-30%. Transplacental infections due to Toxo
plasma gondii occur in about 45% of infected preg
nant women. It is estimated that in about 3 out of 
every 1 000 pregnancies, the foetus is affected by 
toxoplasmosis. 

Infections due to helminths, both in terms of 
magnitude and health consequences, are a cause 
of great concern. Examples are helminthic infec
tions due to Trichinella spiralis, Taenia saginata, and 
Taenia solium which are acquired through the con
sumption of raw or uncooked meat. These para
sites present a serious public health problem, par
ticularly in countries where there is habit of con
suming raw meat and clandestine slaughtering of 
animals occur. Ascariasis, transmitted among 
others through contaminated vegetables, is one of 
the most common parasitic infections, and is esti
mated to affect over 1 000 million people. Trema
todes, such as Clonorchis, Fasciola, Opisthorchis and 
Paragonimus spp., infect some 40 million people, 
particularly in Asia, Mrica and Latin America. 
Overall, more than 10% of the world's population 
is at risk of becoming infected by these parasites, 
which are transmitted through the consumption of 
raw or inadequately processed freshwater fish, 
shellfish or aquatic plants. 

Foodborne infections are also one of the most 
important underlying factors of malnutrition and, 
indirectly, of respiratory infections. Repeated epi-
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sodes of foodborne infections can, over a period of 
time, lead to malnutrition, with a serious impact on 
the growth and immune system of infants and chil
dren. The infant whose resistance is suppressed 
becomes more vulnerable to other diseases (in
cluding respiratory infections) and is subsequently 
caught in a vicious circle of malnutrition and infec
tion. Many infants and children do not survive 
under these circumstances. 

In addition to the human suffering caused by 
foodborne diseases in terms of death and ill
health, substantial economic costs are incurred, 
affecting individuals and families, industries, 
health care systems and entire communities. These 
include, among other costs, loss of income due to 
absenteeism, medical care costs, costs of investi
gation of foodborne diseases outbreaks, loss of 
income due to closure of business, product recalls 
and dispositions, legal pursuits and claims. At the 
national level, epidemics of foodborne disease af
fect both tourism and trade in food. When cholera 
broke out in Peru in 1991; over US$ 700 million 
were lost in fish and fishery products exports. In 
the three months following the start of the epi
demic, US$ 70 million were lost because of closure 
of food service establishments and a decrease in 
tourism. 

Although food safety is a major public health 
problem of increasing significance, many public 
health authorities do not appreciate its importance 
for community health and development. National 
programmes for the prevention of foodborne dis
eases are too frequently considered a matter of low 
priority, and some countries have yet to develop 
legislation and a national infrastructure specifically 
addressing food safety. The food industry also of
ten fails to prioritise the issue. While larger compa
nies may be aware of their responsibility and com
mitted to producing safe food, many smaller busi
nesses remain unaware of both their responsibili
ties and the best approaches to ensuring the safety 
of their products. Consumers are vital partners in 
achieving safe food, but all too frequently they are 
unaware of their role and fail to recognize the 
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significant risks associated with foodborne disease 
until a deadly outbreak affects their community. 
Consequently, consumers do not often playas ac
tive a role as they ought to in preventing food
borne diseases. 

In terms of strategies for preventing foodborne 
disease, reference should be made to recommenda
tions of the FAO/WHO International Conference 
on Nutrition. Effective national food safety strate
gies require an approach which integrates regula
tion and education. The regulatory approach, in
cluding legislation and its enforcement, is impor
tant for ensuring the safety of food produced and 
processed for sale, but it should be noted that a 
substantial quantity of food preparation and 
handling occurs in the domestic situation. Thus, 
education of the general public and food handlers 
is also an essential element of preventing foodborne 
disease. WHO continues to promote the concept of 
shared responsibility among government, industry 
and consumers in the fight against foodborne dis
eases. To ensure the safety of food, each group must 
integrate its efforts through involvement in re
search, regulatory control, infrastructure develop
ment, epidemiology and training, education and 
learning. This issue of the World health statistics 
quarterly is dedicated to food safety. It reviews the 
epidemiology of food borne diseases, identifies a 
number of emerging foodborne pathogens, aims to 
enhance awareness of the health and economic 
costs of foodborne disease and specific problems 
encountered in the developing countries. It further 
provides guidance, particularly to developing coun
tries, by identifying how the Hazard Analysis and 
Critical Control Point (HACCP) approach can be 
applied to improve the safety of food, particularly 
street-vended food, by reviewing the establishment 
of microbiological criteria and examining the mod
ernization of the food control system in Thailand, as 
a model for developing countries. 

Fritz K. Kiiferstein 
Director, Programme of Food Safety and Food Aid 
World Health Organization, Geneva, Switzerland 
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Global estimation of foodborne diseases 
Yasmine Motarjemia & Fritz K. Kaferstein b 

For the purpose of decision-making and establish
ing priorities, the importance of having informa
tion on prevailing health problems cannot be over
emphasized. This is even more important in the 
case of countries with frail economies and only 
limited resources for resolving the most urgent of 
their health problems. 

Foodborne diseases are one of the most wide
spread health problems in the contemporary 
world and they have implications both on health 
and development (1). However, because of the 
absence of foodborne disease surveillance systems 
in some countries, or weaknesses in existing pro
grammes, reliable information on the magnitude 
of the problem is not available. It is estimated that 
the reported incidence of foodborne diseases rep
resents less than 10%, or maybe even less than 
1 %, of the real incidence. Surveys in a few coun
tries indicate that foodborne diseases may be 300-
350 times more frequent than the reported cases 
tend to indicate (2-4). Furthermore, because of 
differences in the collection and reporting sys
tems, data from different parts of the world are 
not usually comparable, thus making a global es
timation of foodborne diseases a rather difficult 
undertaking. 

This article describes the constraints in the sur
veillance of foodborne diseases at national and 
international levels. Based on a number of assump
tions, and following an analysis of the nature of 
foodborne diseases, their epidemiology, and the 
possible exposure of populations to the various 
foodborne pathogens, a semi-quantitative estima
tion is made of the magnitude of foodborne dis
eases of microbiological and parasitical origin in 
various regions of the world. 

Constraints in collection of information 

Collection of information at international and national 
levels. 

With the exception of cholera (which is subject to 
the International Health Regulations), there is no 
obligation to report foodborne diseases interna-

a Scientist, FoodSafety and Food Aid Programme, World Health 
Organization, Geneva, Switzerland. 

b Director, Food Safety and Food Aid Programme, World Health 
Organization, Geneva, Switzerland. 
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tionally. Attempts to provide a global picture of 
foodborne diseases are usually hampered by differ
ences in national surveillance systems, where such 
systems exist. In most countries, only a few diseases 
which are or may be of foodborne origin appear on 
the list of notifiable diseases. 

In addition, the reported diseases are not pre
sented in a uniform manner, for example, while 
one country may report the incidence of shigellosis 
and amoebiasis separately, another may report 
them jointly under the term dysentery. Again, sever
al foodborne diseases are sometimes reported col
lectively under the term food poisoning. However, 
the meaning of the term food poisoning varies from 
country to country, and not infrequently it is used 
to represent different groups of diseases. Refer
ence to the International Classification of Disease 
code, which would help to identify the disease in 
question, is also frequently omitted. 

Some countries report the total number of 
cases of a foodborne disease, including sporadic 
cases, while others mainly collect information on 
the number of outbreaks and the number of cases 
involved in the outbreaks. As a result, information 
on sporadic cases is not collected in many coun
tries and data from different countries are difficult 
to compare. 

Another constraint - but of a different nature
in collecting information at the international level 
relates to the repercussions that information on 
food borne disease epidemics may have on food 
trade and tourism. Concern about the possibility of 
food exports being rejected and/or loss of tourism 
have been a disincentive for many governments to 
release information on foodborne disease epi
demics (see the Introduction to this issue). 

Weakness of infrastructure. 

In most countries the surveillance infrastructure is 
weak or non-existent. Resources for investigation 
purposes are meagre: the number of foodborne 
disease outbreaks may often outstrip the human 
resources available for investigation. Not infre
quently, patients are discouraged from visiting 
health centres unless their symptoms are serious or 
persistent. As a result many cases remain unre
ported. 

Furthermore, in many countries, particularly in 
the developing world, laboratory resources and 
skills to identify pathogens are scarce, and etiology-
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