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SUMMARY This paper reviews the topic of food safety with reference to the Eastern Mediterranean Region.
The differing views of food safety and the current situation with regard to ensuring food safety are presented.
Also discussed are some of the unaddressed issues and challenges related to food safety. The new
conditions that have arisen in the modern world which have facilitated the emergence of pathogens are
presented, such as changes in animal husbandry, changes in international trade and travel, lifestyle and
consumer changes. The urgent need for action in order to reduce the risk of microbiological and chemical
foodborne diseases is emphasized. The food chain starts from farm and ends at fork; controlling this complex
process requires an integrated approach and a responsible authority to oversee it in order to protect and
promote food safety.

Introduction

Food is a means to sustain and enjoy life
but it is also a vehicle and a medium for
transmitting hazards and causing disease
and death. Foodborne diseases are a grow-
ing public health problem in both developed
and developing countries today. The term
“safe food” represents different ideals to
different audiences. Views and descriptions
of safe food held by consumers, academi-
cians, industry and special interest groups
differ and are diverse. Thus almost any sin-
gle definition of food safety will be overly
simplistic [1].

For consumers, the descriptions of safe
food are generally quite practical and sim-
ple. Consumers of course come in all sorts;
they differ in age, sex, culture, life experi-
ence, health, knowledge, nutritional needs,
family status, purchasing power, occupa-
tion, education and access to the media.
Thus their ideas of safe food will vary. For
example, some may regard safe food as

food that does not make a person sick.
Others may describe safe food as food that
is within its shelf life and has been stored or
distributed at the proper temperature. Some
consumers may define safe food as food
that is not “contaminated”.

The colloquium on food safety for the
American Academy of Microbiology has
described safe food as the following: Safe
food, if properly handled at all steps of pro-
duction, processing, distribution, from re-
tail and food service business through
consumption, is reliably unlikely to cause
illness or injury [2]. The food industry de-
fines food safety by its specification for
raw materials and finished products. These
specifications define the acceptable limits
for chemical hazards such as hormones
and pesticides, physical hazards such as
metal fragments, and microbiological haz-
ards such as Salmonella and Listeria. Food
safety of course goes beyond food produc-
tion and sale to the consumers themselves
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and their own handling and consumption of
food.

The World Health Organization (WHO)
and Food and Agriculture Organization
(FAO) define food safety as food that is
free from all hazards, whether chronic or
acute, that may make food injurious to the
health of the consumer [3].

Current situation in the Eastern
Mediterranean Region

Food safety in Eastern Mediterranean Re-
gion of the World Health Organization var-
ies considerably throughout the Region. In
recent years, an increasing number of
countries have moved to improve, update
and strengthen their systems and infra-
structure for food safety and have adopted
an approach based on risk management.
The United Arab Emirates and Jordan have
developed modern food control systems
based on risk management to monitor and
control the safety of domestically produced
and imported food. Oman and Tunisia have
developed a national strategy for food con-
trol. Lebanon, Egypt, Pakistan, Sudan,
Syrian Arab Republic and Morocco have
drafted new food legislation. Egypt and
Sudan harmonized food standards with Co-
dex. Saudi Arabia, Jordan and the Islamic
Republic of Iran have established a food
and drug authority. Members of the Gulf
Cooperation Council (Bahrain, Kuwait,
Oman, Qatar, Saudi Arabia and the United
Arab Emirates) have developed a common
food import policy which allows for shared
inspection policy and standards. The in-
spection systems for domestic and import-
ed food of the United Arab Emirates make
use of hand-held computers and custom-
ized software, which enhances access to
information of on high-risk foods, acceler-
ates clearing processes and improves per-
formance of food safety. Some countries

have well-functioning foodborne surveil-
lance systems and reporting mechanisms,
such as Jordan, Kuwait, Oman and Saudi
Arabia. Given the strong reliance of the Re-
gion on food imports, ensuring the safety
and quality of imported food is a recog-
nized concern throughout the Region [4].

Many countries in the Region have em-
barked on unifying food safety activities
from farm to fork, such as Jordan, Saudi
Arabia and Bahrain. They have established
or are establishing food and drug authori-
ties which will cover food laws and regula-
tions, food control management, food-
borne disease surveillance and investigation
systems, inspection services, recall and
tracking systems, food monitoring labora-
tories, and information and education activ-
ities for the consumers themselves.

Unaddressed issues and
challenges

Foodborne diseases are perceived by the
majority of the people in developing coun-
tries as an unpleasant fact of daily life. Be-
cause most people regard diarrhoea as a
transient inconvenience rather than a
symptom of disease, the vast majority of
diarrhoeal episodes do not result in a visit to
a doctor [5].

Trends in global food production, pro-
cessing, distribution and preparation
present new challenges to food safety.
Food grown in one country can now be
transported and consumed halfway across
the world. People demand a wider variety
of foods than in the past, they want foods
that are not in season and they often eat out
of the home [6]. Children in schools and
childcare facilities and the growing number
of elderly persons in hospitals and nursing
homes mean that food for many is prepared
by a few and can therefore be the source of
major foodborne disease outbreaks [7].
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Greater life expectancy and increasing
numbers of immunocompromised people
mean a larger vulnerable population for
whom unsafe food is often an even more
serious threat [8,9].

Emerging priorities

In the last two decades, new pathogens
have been recognized as being transmitted
through food, these are either newly de-
scribed pathogens or newly associated
with foodborne transmission; they include
Salmonella enteridis, Campylobacter,
verocytotoxin-producing Escherichia coli
(VTEC), Listeria monocytogens, Norovi-
ruses, Vibrio cholerae O1, V. para-
haemolyticus, V. vulnificus, Yersinia
enterocolitica, Cyclospora and prions.
Most of these pathogens have an animal
reservoir but they do not often cause illness
in the infected animal (chickens and S. en-
teritidis, cattle and E. coli O157:H7, oys-
ters and V. vulnificus and Norwalk viruses
and Listeria monocytogenes) [10–12].

New conditions facilitating the
emergence of pathogens

A number of factors can explain the emer-
gence of new foodborne pathogens as well
as the re-emergence of older, well known
pathogens over the last 2 decades.

New animal feeding practices
Even before the exact cause of bovine
spongiform encephalopathy (BSE) was
known, the actual driving force of the epi-
demic was identified, namely cattle feeding
practices. The establishment of BSE in its
new bovine host and subsequent epidemic
spread has been clearly linked to the use of
meat and bone meal from cattle and other
ruminants in the preparation of cattle feed
[5,8].

Changes in animal husbandry
Modern intensive animal husbandry prac-
tices, introduced to maximize production,
seem to have led to the emergence and in-
creased prevalence of Salmonella serovars
and/or Camplyobacter in domestice ani-
mals, such as poultry, cattle, sheep and
swine [5,13,14].

Increase in international trade
International trade has three main conse-
quences: i) the rapid transfer of microor-
ganisms from one country to another, ii)
the time between processing and consump-
tion of food is increasing, leading to in-
creased opportunity for contamination and
time/temperature abuse of the products and
hence the risk of foodborne illness, and iii)
people are more likely to be exposed to a
higher number of different strains/types of
foodborne pathogens [5].

Changes in the agronomic process
The use of untreated sewage for irrigation
and increased use of manure rather than
chemical fertilizers contributes to the in-
creased risk associated with the consump-
tion of fresh fruits and vegetables.
Countries where an important increase in
consumption of such products has oc-
curred in recent years have experienced
increases in outbreaks of E. Coli and Cy-
clospora infection [15–19].

Changes in food technology
Advances in food technology on a global
scale have enabled the food industry to
supply a greater variety of foods, especially
ready-to-eat foods. The increased use of
refrigeration to prolong the shelf-life of
food has contributed to the emergence of
Listeria monocytogenes; this bacterium is
adapted to survive at freezing temperature
[5,20].
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Increase in travel
Seven hundred and sixty million interna-
tional arrivals were recorded worldwide in
2004 and this number is expected to in-
crease to 937 million by 2010 [21]. Global-
ization of foodborne diseases results from
such increased travel. Thus, a person can
be exposed to a foodborne illness in one
country and expose others to the infection
in a location thousands of kilometres from
the original source of infection. Depending
on their destination, travellers are estimated
to run a 20% to 50% risk of contracting
foodborne diseases [22]. For example,
90% of salmonellosis in Sweden, 71% of
typhoid fever cases in France and 61% of
cholera cases in the United States of Amer-
ica have been attributed to international
travel [5,23].

Changes in lifestyle and consumer
demands
Fifty years ago there were far fewer res-
taurants, and salad bars were virtually non-
existent. Today, however, both abound and
eating out is commonplace. As a result, an
increasing number of outbreaks of food-
borne infection are associated with foods
prepared outside the home. Hitherto unrec-
ognized microbial hazards have emerged
because of changes in food consumption,
such the increasing consumption of fresh
fruits and vegetables in a number of coun-
tries in the Region. In addition, the recent
interest of consumers in foreign cooking
can be an unexpected source of foodborne
disease [24].

Increase in susceptible populations
In many developing and industrialized
countries, as a result of advances in medi-
cal care, the absolute number of elderly
people is rapidly increasing as are the num-
ber of immunocompromised people. These
people have a greater susceptibility to food-
borne diseases [25–30].

Conclusion

In the absence of strong consumer protec-
tion bodies, consumer groups and in-
formed citizens aware of food safety and
their right to safe food, it remains a signifi-
cant challenge for many countries in the
Eastern Mediterranean Region to respond
in the most appropriate way to the needs of
their people for safe and healthy food.

The high costs of complying with Co-
dex Alimentarius and other standards rec-
ognized by the World Trade Organization,
such as the Sanitary and Phytosanitary
Agreement and Technical Barriers to
Trade, continue to create obstacles to mar-
ket expansion of Member States (Table 1).
Countries have sometimes been able to
comply but often the available technical and
financial resources have been inadequate.
Unless countries allocate sufficient funds
for food safety activities, they will be un-
able to control foodborne diseases and will
have difficulty in international trade and
tourism.

Today food safety is one of WHO’s top
11 priorities and WHO Member States have
adopted a strongly worded resolution that
recognizes food safety as an essential pub-
lic health function [6]. The regional action
plan for the Eastern Mediterranean to ad-
dress food safety in the 21st century  was
adopted in resolution EM/RC 46/R.6 at the
46th Regional Committee. The integration
of research data, food control monitoring,
epidemiological investigations and disease
surveillance in a renewed effort to manage
and lower foodborne risk is urgently need-
ed. The development of an interdisciplinary
approach with direct interaction between
monitoring, surveillance and risk analysis
systems could be a potential basis for im-
proved foodborne disease prevention. Such
prevention efforts naturally have to inte-
grate the entire food production chain,
from farm to fork, recognizing that the
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Table 1 Membership in the World Trade Organization and international standard setting bodies
of member countries of the WHO Eastern Mediterranean Region (EMR)

EMR country Membership of
World Trade Codex World International

Organizationa Alimentariusb Organization for Plant Protection
Animal Healthc Conventiond

Afghanistan Request submittede – √ –

Bahrain √ √ √ √
Djibouti √ – √ –

Egypt √ √ √ √

Islamic Republic
of Irane Request submittede √ √ √

Iraqe Request submittede √ √ √

Jordan √ √ √ √

Kuwait √ √ √ –

Lebanon Appliedf √ √ √
Libyan Arab

Jamahiriyae Request submittede √ √ √

Morocco √ √ √ √
Oman √ √ √ √

Pakistan √ √ √ √

Qatar √ √ √ –

Saudi Arabia Appliedf √ √ √
Somalia – – √ –

Sudan Appliedf √ √ √

Syrian Arab Republic Request submittede √ √ –

Tunisia √ √ √ √

United Arab Emirates √ √ √ √

Yemen Appliedf √ √ √

Total members 11 18 21 15

aSource: World Trade Organization: www.wto.org (accessed 13 June 2005).
bSource: Codex Alimentarius: http://www.codexalimentarius.net/web/members_area.jsp?lang=EN (accessed
13 June 2005).
cSource: World Organization for Animal Health:  http://www.oie.int/eng/OIE/PM/en_PM.htm (accessed 13
June 2005).
dSource: International Plant Protection Convention: https://www.ippc.int/IPP/En/default.jsp (accessed 13
June 2005).
eRequested accession but working parties on application have not yet met.
fIn the process of negotiation to become members of the World Trade Association.
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critical point for efficient prevention might
be at the farm for some problems or at the
retail level for others. Most food safety
systems currently in place around the
world have not been designed according to
this important principle. Such lack of co-
herence and consistency has in some cases
undermined the efficiency of food safety
systems.

There are numerous pressing challeng-
es in the area of food safety and now is the
time for change. The recognition of the
problems has spurred a new wave of solu-

tions. However, these solutions will not be
realized without active support from all
parts of the food production and consump-
tion chain. There is an urgent need for
more systematic and aggressive steps to be
taken to significantly reduce the risk of mi-
crobiological and chemical foodborne dis-
eases. This need must not be ignored.
Tackling the issues of food safety is with-
out doubt one of the major challenges for
the 21st century with regard to the protec-
tion of human health.
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