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Above: Diarrhoea/ diseases are f requently transmitted through contaminated 
. food . A doctor examines a dehydrated child in the Eastern Mediterranean. 

Below: Street-vendors like this woman in Thailand can spread food-borne 
diseases unless they know the hazards and understand basic hygiene. 
Photos WHO and WHO/Zafar 
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Food Saletv 
a worldwide public health 1ssue 

by Fritz Kaferstein and Jacqueline Sims 

espite great advances in mod
ern technology, keeping food 
safe remains a worldwide pub

lic health problem in both develop
ing and developed countries. Illness 
caused by contaminated food is a 
leading cause of suffering and death 
in the developing world , and affects 
millions in all countries. 

While few precise figures are 
known, due to inadequate or non
existent reporting systems in many 
countries, WHO estimates that only a 
tiny proportion of food-borne dis
ease is currently recognised, and an 
even smaller fraction reported, 
throughout the world. In develop
ing countries, the ratio between real 
and reported cases may be as high 
as 100: 1, while in industrialised 
countries the food-related health 
problems reported probably repre
sent much less than 10 per cent of 
the actual total. It is not surprising, 
therefore, that the impact on health 
of food-borne disease due to con
tamination of the food supply has 
not been well recognised by govern
ments , and the efforts of inter
national organizations to alleviate 
the situation have not proved very 
effective. 

In developing countries, diar
rhoea! diseases are of paramount 
importance. It is estimated that in 
1980 alone, more than 1,000 mil
lion cases of acute diarrhoea occur
red in children under the age of five 
(excluding China), and five million 
of those children died. While there 
are several avenues of transmission 
of diarrhoea, until recently water 
has been thought to be the main 
vehicle involved; however, it is now 

recognised by the scientific com
munity that contaminated food is 
also an important source of enteric 
pathogens and diarrhoeas. Hence it 
is vital that wider recognition be 
given at national public health 
levels to the negative health impact 
of food-borne disease. 

Nowadays, there is constant 
movement of millions of people 

Mishandling at some stage in the food 
chain is responsible for most outbreaks 
of food-borne illness. 
Photo L. Sirman © 

around the world as immigrants, 
refugees or tourists. This greatly 
facilitates the spread and transmis
sion of enteric pathogens and , to
gether with considerable social , 
economic and cultural changes dur
ing recent years , has led to signifi
cant alteration of food habits; all 
these are factors linked with food 
contamination and resulting food
borne illness. Increased environ
mental pollution is a further ele
ment in the creation of new trans
mission cycles and the build-up 
of microbial concentrations , which 
in turn contribute to a greater 

contamination of certain foods 
and feed. 

Data from industrialised coun
tries suggest that Salmonella is at 
present the most important causal 
agent of food-borne disease. Data 
on the occurrence of salmonellosis 
in man show a significant increase 
in numerous countries during the 
last 30 years , a period of explosive 
growth in the centralised produc
tion and processing of food of ani
mal origin. International trade in 
food and animal feed too has 
reached unprecedented levels, and 
all these changes have encouraged 
the transmission and spread of en
teric pathogens in food. 

Salmonellae are far from being 
the only biological agents of acute 
food-borne disease. Many other 
micro-organisms have long been 
known to cause this form of illness 
(Staphylococcus aureus and certain 
strains of Escherichia coli, to name 
but two). And several "new " food
borne organisms, such as Campy
lobacter and possibly Listeria and 
Cryptosporidium, are now emerg
ing to claim the attention and con
cern of public health officials all 
over the world . In addition , there is 
the problem of food (mainly meat) 
infected by certain parasites such 
as Toxoplasma gondi, Trichinella 
spiralis and Taenia sp. , which can 
lead to both acute and chronic 
illness . 

No list of biological agents of 
food-borne disease would be com
plete without a reference to my
cotoxins and marine biotoxins. 
There are at least 150 different 
types of mould which, if growing in 
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Food Safety 

Canning shellfish in Siberia. In the last 
three decades, there has been an explo
sive growth in the production and pro
cessing of food of animal origin. 
Photo L. Sirman © 

foods under suitable conditions, 
produce substances known as my
cotoxins which are toxic to man and 
animals. The foods in which myco
toxins are found are mainly protein
rich varieties based on peanuts, 
cottonseed , soya, and other plant 
sources that are vital to alleviate 
malnutrition due to protein defi
ciency. They are also frequently 
found in corn and rice. Some of 
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these mycotoxins have been shown 
to be powerful carcinogenic agents 
in animals , and may have the same 
effect on man. Others cause ergot
ism, alimentary toxic aleukia and 
other diseases . 

That toxins from certain fish and 
shellfish can be poisonous and 
cause death when eaten has been 
known since ancient times. But only 
within the last decades has the na
ture and biological basis for these 
food-borne intoxications been 
elucidated. Our knowledge of the 
extent of ill-health caused by 
marine biotoxins in many parts 
of the world remains grossly 
inadequate. 

In contrast to the quantity of 
alarming data about health hazards 
caused by biological contamination 
of the food supply is the paucity of 
recorded cases of ill-health associ
ated with chemicals in food . Of 
course, the illegal use of chemicals 
in food does not only mask quality, 
disguise deterioration or constitute 
a deliberate adulteration; it is also 
potentially very harmful to health. 
The suffering of some 20,000 peo
ple who had consumed adulterated 
cooking oil in Spain in 1981-82, 
and of whom as many as 350 died, 
is a sad and significant example. 

On the other hand, the legal use 
of food additives and the use of 
approved chemicals in good agricul
tural practice · (including animal 
breeding) does not seem to cause 
health problems. This issue was re
viewed by a joint FAO/WHO Expert 
Committee on Food Safety in 1983, 
which found that there was no 
evidence of harm resulting to hu
mans when chemicals are properly 
used and when the limits estab
lished by the Food and Agriculture 
Organization and WHO are not 
exceeded. 

Evidence of food-borne diseases 
induced by environmental chemi
cals such as heavy metals and 
polychlorinated biphenyls (PCBs) is 
also very rare. This may be due to 
large-scale under-reporting or to 
the great difficulty in correlating 
exposures with their possible latent 
effects. However , all the available 
data suggest that nearly all cases of 
food-borne disease are caused by 
biological agents, and that mishand
ling at some stage of the food chain 
is often responsible for the resulting 
illness. 

This finding frequently runs 
counter to the beliefs and fears of 
the vast majority of ordinary con
sumers, particularly in the indus
trialised world , as to just where the 
danger in our food supply may 
really lie. The question .now is 
whether the prominence tradition
ally given to the chemical safety of 
food really covers the whole range 
of food safety issues . On the basis 
of scientifically sound information 
available today it may be concluded 
that the most hazardous problems 
of food safety are at present, 
and will remain for the foreseeable 
future , those associated with the 
biological contamination of the 
food supply. • 
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Ignorance means risk 
The challenge for health educators and food scientists is to 
discover how to put across food safety messages in ways that 
take account of different cultures and different dietary habits 

by M. Abdussalam 

[) 

ealth education is the key to 
ensuring that food handlers 
and food consumers receive 

the basic " messages " about food 
safety. Recipes , dietary advice and 
advertisements for processed foods 
and kitchen equipment already fea
ture prominently in newspapers or 
broadcasts . But relatively little 
technically relevant information is 
ever made available to the general 
public about potential hazards in 
preparing food, and how to avoid 
them. Still less information reaches 
those who are responsible for cook
ing or handling food. 
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A wide range of longstandl.ng 
traditions , unwise practices and 
sheer ignorance contribute year af
ter year to high-risk situations and 
actual epidemics of food-borne dis
ease. These occur as much in the 
countryside as in the cities, and 
particularly affect households and 
communities where there is pover
ty , where basic sanitation is poor 
or non-existent , and where educa
tional levels are low. 

Meanwhile the health authorities 
are too inclined to rely on adher
ence to and enforcement of national 
laws and standards relating to food-

Sound advice on nutrition and food at a 
health centre in East Africa. 
Photo W HO/Zafa r 

stuffs. While such laws are a necess
ary component of any food safety 
programme, the fact is that the 
coercive approach has, even under 
the best of circumstances , a very 
limited application. 

This is especially true in develop
ing countries, where only a small 
proportion of the total food con
sumed is ever subject to inspection , 
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and where the quality of inspection 
and of the laboratory support leaves 
much to be desired. 

In the developed countries, food 
inspection and food safety laws and 
standards lend themselves more 
readily to enforcement. But they 
have served only to ensure that 
foodstuffs are safe at the point of 
purchase; safety right up to the 
moment of consumption has not 
been-and probably cannot be-sig
nificantly influenced by legal mea
sures alone , except in well-control
led food establishments. If serious 
outbreaks of food-borne diseases 
are really to be avoided, both food 
handlers and consumers must share 
the responsibility for ensuring 
safety at different , critical points 
along the food chain . This is espec
ially true during the final stages of 
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preparation and storage of pre
pared food. 

National boundaries and levels of 
economic development have no real 
bearing on the nature of the agents 
of food-borne diseases, so the same 
technical principles for preventing 
or controlling them are valid any
where in the world. Basically those 
principles are: to avoid or minimise 
contamination , to destroy (or ren
der safe) the contaminating agent , 
and to prevent its further growth 
and spread. 

On the other hand, specific prob
lems and appropriate measures to 
put these principles into practice 
will vary from country to country, 
and will depend on environmental , 
economic, political , technological 
and cultural factors. 

The challenge for health 

Ignorance means risk 

A savoury cooking-pot in Peru, and 
a family at table in Spain. The task 
for health educators is to ensure that 
relevant information reaches ordinary 
people-preferably in the local lan
guage-about potential hazards in 
cooking and serving food) and how 
to avoid them. 

Photos WHO/FAO/C, Sanchez and WHO/P. Almasy 

educators is to work out how they 
may put across their " messages " in 
ways that will take account of all the 
various patterns of preparing, pre
serving and serving foodstuffs in 
different cultural and social situa
tions. WHO has been trying for some 
years to adapt an approach , first 
developed by the industry , which 
provides information on the hand
ling-or mishandling-of food and 
which highlights where corrective 
action needs to be taken efficiently , 
rapidly and at low cost. This ap
proach is known for short as HACCP, 

standing for the Hazard Analysis 
Critical Control Point approach . 

The work undertaken so far in 
low-income homes and among 
street vendors in developing coun
tries has produced relatively consis
tent findings in terms of the risks 
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and hazards along the food chain. 
HACCP seems to be the key to the 
complex problem of identifying 
hazards in the highly variable food 
chains of developing countries. 

There is ample information avail
able from industrialised parts of the 
world about the factors that cause 
or encourage food-borne diseases. 
But , here again, the problem is 
knowing how to transform this in
formation into educational " mes
sages" that can be channelled so as 
to reach high-risk populations and 
key workers involved in the food 
chain, and to encourage and edu
cate them to apply safety meas
ures independent of government 
coerciOn. 

Besides HACCP , WHO's units of 
nutrition and maternal and child 
health are developing a research 
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programme on " factors affecting 
infant and young child feeding and 
rearing." 

This puts special emphasis on 
social, economic and psychological 
factors that affect feeding be
haviour during the weaning period. 
Since preparing , preserving and 
distributing food will fall within 
the framework of this research , it 
may provide crucial answers to 
some of the concerns about food 
safety. 

At the end of April, a Consulta
tion on Health Education in Food 
Safety will be held at WHO head
quarters in Geneva. This will bring 
together the technical staff of sever
al WHO programmes, including food 
safety , health education, nutrition , 
maternal and child health , diar
rhoea! diseases control , and corn-

munity water supply and sanitation. 
But ensuring the safety of food 

calls for action from many sectors 
other than health alone. So advice 
will also be sought from experts in 
such fields as food science and tech
nology, education, sociology and 
social marketing. 

The consultation will review fac
tors that affect the safety of food 
and may be influenced by be
havioural change. It will look at the 
educational efforts already being 
made in this field, and try to draw 
up the principles on which future 
work should be planned. Finally, it 
will advise how food safety educa
tion can best be integrated into 
primary health care , particularly in 
developing countries, and it will 
recommend priority areas for fur
ther research. • 
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Be a healthy traveller 
International travel is now a routine matter 
for millions, whether for business, to seek 
work or for tourism. Simple personal precau
tions can help to avoid food-borne illness 

by Robert F. Davies 

® ver the past three decades , 
tourism has emerged as one of 
the fastest growing items in 

world trade. This trend is expected 
to continue, so that by the 
year 2000 it could even be the 
world's largest single industry. Cur
rently it is estimated that inter
national tourists spend more than 
US $100 thousand million annu
ally, and this in turn has a profound 
effect on the economies of many 
countries . Developing countries are 
now the destinations of nearly 20 
per cent of international tourists, 
as increasing numbers of travel
lers from industrialised countries 
are tempted by more exotic 
destinations. 

In the past their small numbers 
represented only limited exposure; 
but today these millions of travel
lers are vulnerable or susceptible to 
a· wide range of infectious diseases 
during their visits. Regardless of 
destination, the most frequent ill
ness is diarrhoea. 

An international conference on 
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travellers ' diarrhoea in 1976 eo
sponsored by the World Bank and 
the Pan American Health Organ
ization concluded that " fear of sick
ness is one of the major deterrents 
to receipts of a large share 
of the world's tourist dollars by 
under-developed countries." This is 
further highlighted in the 1984 re
port of a Joint FAO/WHO Expert 
Committee on Food Safety, "The 
Role of Food Safety in Health and 
Development ," which states that 
" travellers' diarrhoea is now a 
widespread phenomenon , affecting 
about 20 to 50 per cent of all 
travellers." 

Depending on the location and· 
the frequency of attack rates , this 
has conjured up several well-known 
terms for travellers ' diarrhoea in
cluding: !as Turistas, Hong Kong 
Dog, Montezuma's Revenge, the 
Pharaoh's Revenge , Tokyo Trots , 
Delhi Belly and so forth. But be
hind the joking lies a syndrome 
with .a spectrum of quite serious 
clinical symptoms. 

Diarrhoea! illness affecting 
travellers to areas with low stan
dards of hygiene is usually due to 
exposure to microbial agents not 
normally prevalent in the travellers ' 
home country. Consequently visi
tors should minimise their expo
sure to these infectious agents. 
Studies of sporadic and epidemic 
outbreaks have shown -that con
taminated food and beverages are 
usually the most important vehicles 
for transmission of these agents. 
Travellers must know which foods 
and water sources to avoid and 
which they may reasonably be as
sured are safe. This is particularly 
important since most reported 
food-borne diseases are the result 
of food prepared, mistreated or 
mishandled in restaurants or food
service establishments. 

Certain foods present special 
risks since they provide a good 
medium for the growth of bacteria 
that cause food-borne illness. These 
include perishable foods that con
sist in whole or in part of milk and 
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milk products , eggs, meat , poultry , 
fish and shellfish. The tourist should 
also beware of eating foods bought 
from street vendors ; these are often 
prepared in insanitary environ
ments and from ingredients of 
doubtful quality . 

On the other hand , meals eaten 
in airliners or aboard cruise ships 
ought normally to present little risk 
for tourists , who have come to rely 
on high standards of hygiene and 
food preparation . Airlines and ship
ping companies are well aware of 
their responsibilities for maintain
ing these high standards , as adverse 
publicity can severely affect their 
reputation , with consequent losses 
m revenues. 

Health advice to 
travellers 

The World Health Organization , 
through its regularly up-dated pub
lication Vaccination Certificate Re
quirements for International Travel 
and Health Advice to Travellers, 
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lists some personal precautions that 
should be taken against food-borne 
and water-borne diseases. These 
can be summarised as follows: 
- A void drinking water or milk if 

its safety is not known. 
A void eating any uncooked food 
apart from those fruits and veget
ables which can be peeled. 
Ensure adequate washing and 
disinfection of all uncooked veg
etables and salads, otherwise 
avoid them. 
Thoroughly cook all meats and 
fish. Avoid eating raw meat, 
fish and shellfish (at certain 
seasons, various species of fish 
and shellfish contain poisonous 
biotoxine even when well
cooked). 
A void eating ice cream and ice 
unless they come from known 
and reliable sources. 
Don't wade, wash or swim in 
fresh water which may be con
taminated with human sewage 
(or infected with various dis
ease vectors). 

Travellers beware! Tasty snacks on dis
play in a VietNam street, and (above) a 
mobile food-stall in Calcutta, India. 
Photos WHO/P. Al masy 

While medical advice to travel
lers is " don 't drink the water," 
some studies indicate that water is 
not necessarily the prime factor in
fluencing traveller's diarrhoea. The 
responsibility appears to lie rather 
with food or raw vegetables con
taminated with disease-producing 
orgamsms. 

For the benefit of the traveller 
and to safeguard the reputation of 
the countries to be visited, advice 
on health precautions is generally 
provided in advance by travel or
ganizations to their clients . Both 
health authorities and travel agen
cies have a responsibility to ensure 
that tourist accommodation is of 
an acceptable standard , so as to 
minimise the possibility of food
borne illness. • 
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Food irradiation 
The reluctance of consumers to accept irradiated 
foods arises from the fact that anything as
sociated with nuclear energy is considered by 
many people to involve danger and radioactivity 

he world has ample food to 
feed everybody! This was the 
main conclusion of a recent 

World Bank report on the problems 
of poverty and hunger. And nobody 
doubts it. But it is clear that the 
available stock of food in the world 
is very unevenly distributed , and 
large areas in the developing coun
tries chronically experience serious 
shortages. 

What makes this situation even 
worse is the fact that large quan
tities of food are lost after harvest , 
particularly in Africa , where esti
mates put such losses as high as 30 
per cent of total production . Mean
while both the developing and in
dustrialised countries face an addi
tional problem-that of contami
nation of foods with micro-organ
isms causing food-borne disease . 
Contaminated poultry, pork and 
sea-foods are of growing public 
health concern . 

The losses which occur in foods 
after harvest are caused by pests , 
insects , bacteria, fungi and enzymes 
which eat, degrade or destroy the 
crops. Certain types of toxic con
tamination of foods also result from 
the effects of fungi. While proper 
storage and quality control meas
ures are needed to prevent mould 
developing, chemical fumigants and 
insecticides are used to control 
pests and insects. However , many 
of the chemicals that were formerly 
approved for crops storage and 
quarantine treatment are no longer 
considered safe because of the po
tential dangers to humans and the 
environment. Unless other , accept
able measures of control are intro
duced, many developing countries 
will experience still greater losses, 
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by B. Chinsman 

including lost income from the in
ternational sale of export crops. 

As for the industrialised coun
tries, a significant part of the food
stuffs eaten is now processed by 
large-scale industries which supply 
their products to public institutions 
such as hospitals, care institutions , 
airline companies and multina
tional supermarket chains . Under 

Poultry is particularly prone to contami
nation, which can be controlled by ir
radiation treatment. But the men here 
are breaking an elementary rule: don't 
smoke while handling food. 
Photo WHO/Zafar 

these conditions, outbreaks of food
borne diseases emanating from a 
single source constitute a real risk. 
Such outbreaks to indeed occur , 
sometimes involving several 
hundred victims in different coun
tries and even causing deaths . 
These cases receive wide publicity 
in the local and international media. 
But much larger numbers of cases 
originating in homes, restaurants 
and cafeterias receive hardly any 
publicity at all even though they 
cause serious illness to large num
bers of people. This is particularly 
true for developing countries. 

International tourism, migrant 
labour and easy air transport ex
pose ever more people to new and 
unaccustomed foods. Such exotic 
delicacies as shrimps, lobsters, 
squid or frogs' legs need to be 
carefully preserved to make them 
safe for human consumption . 

To reduce the losses which occur 
after harvest and to curb the risk of 
food-borne diseases all over the 
world, food irradiation , either on its 
own or in combination with other 
treatments, offers a potential an
swer under certain circumstances. 

Irradiation is a physical method 
of processing foods which is com
parable to other processing 
methods such as heat-treatment or 
freezing . It consists of exposing 
foods to low intensities of gamma 
rays, x-rays or electrons over a 
limited period of time. The ap
proved sources of gamma-rays are 
Cobalt 60 and Caesium 137, while 
mechanical sources are used to gen
erate x-rays and electrons. Foods 
and crops can be treated to kill 
insects , bacteria and other micro
organisms which cause deterio
ration , spoilage and disease. 

The irradiation technique has 
some distinct advantages over con
ventional food processing methods . 
It is unique in enabling foods to be 
treated after packaging, which in 
view of the frequency of cross
contamination in the food chain is 
of the utmost importance. Second
ly, it permits the conservation of 
foods in the fresh state, while per
ishable foods can be kept longer 
without any noticeable loss of qual
ity. Thirdly, the cost of the process 
and the low energy requirements 
compare favourably with conven-
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tional food processing methods in
volving heating or freezing . 

Both the technical efficiency of 
the irradiation process and the fact 
that foodstuffs so treated are abso
lutely safe to consume have been 
proven by numerous detailed 
studies. The treatment leaves no 
residues , nor does it cause notice
able changes in nutrition , smell, 
colour and texture of the food. In 
fact , no other food processing tech
nology has been subjected to the 
close scrutiny and examination 
which irradiation has received. 

Nevertheless, the technique is by 
no means a panacea for all types of 
food problems. On the contrary, its 
use should only be promoted for 
those specific circumstances where 
it offers distinct advantages over 
other processing methods. 

Commercial application of the 
process has immense economic po
tential. Besides cutting down post
harvest loss of crops and reducing 
some of the chemicals currently 
used in food preservation , the pro
cess is more effective and safer than 
chemical fumigation in preventing 
the infestation of crops by insects 

Grain storage in West Africa. Low 
intensifies of gamma rays, x-rays or 
electrons can protect grains and other 
perishable foods from insect pests and 
micro-organisms. 
Photo W HO/E. Mandelmann 
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and other loss-causing agents. Its 
application can help to promote 
international trade, especially food 
exports from the developing to the 
developed world and it can result 
in better public health because of 
the reduced risk of food-borne 
diseases. 

Well-defined legislation and ap
propriate regulations and standards 
to control the use of irradiation 
technology , and to enforce proper 
public health standards , safety and 
quality control, are essential. Some 
general standards to facilitate inter
national trade in foods and crops 
processed by irradiation , and a code 
of conduct on food irradiation have 
been developed under the aegis of 
WHO and the Food and Agriculture 
Organization (FAO). 

Consumer acceptance 
But after all the economic, tech

nical and regulatory conditions 
have been satisfied, the issue of 
consumer acceptance of irradiated 
foods remains a fundamental pre
requisite for the introduction of the 
technology. The reluctance of con
sumers in some countries to accept 
irradiated food arises from the fact 
that anything associated with nu
clear energy is considered by many 
people to involve danger and 
radioactivity. Furthermore , with the 
growing preference for fresh foods 
in the developed countries , any-

thing other than minimal processing 
and the limited use of additives in 
foods is increasingly seen as unde
sirable and possibly harmful to 
health. Food irradiation tends to be 
seen as yet another method of tam
pering with the natural properties 
of fresh foods. Even within the food 
industry , acceptance of the technol
ogy has come about only slowly as 
the benefits of the process became 
obvious. 

In the field of medicine , diag
noses and treatments are carried 
out daily with the aid of radio
isotopes. Disposable medical and 
hygienic products sterilised by 
irradiation are used regularly in 
hospitals and clinics all over the 
world. And like these medical pro
ducts, foods processed under pre
scribed condi,tions for irradiation do 
not in any way become radioactive . 
Yet many people ignore this fact. 

It is only natural that some ap
prehension should exist about food 
irradiation, and such fears have no 
doubt been reinforced by last year's 
accident at the Chernobyl nuclear 
power station in the USSR. How
ever, Chernobyl has forcefully 
drawn world attention to the urgent 
need for international cooperation , 
to reduce the risk of such mishaps 
and to ensure safe developments 
in future. Nuclear technology , like 
any other, cannot be regarded as 
altogether immune from accidents. 
But the response to such a possibil
ity should be a general resolve to 
improve techniques still further and 
to intensify international efforts to 
maximise safety. 

Most consumer resistance to the 
irradiation process has been based 
more on emotional than technical 
factors , and this emphasises the 
need for carefully designed con
sumer education programmes. Such 
programmes should be designed to 
provide information about the 
health and safety benefits of the 
process. Special attention has been 
paid to labelling to allow consumers 
to ·make a conscious and deliberate 
choice of their purchases. 

More than 30 countries have rec
ognised the advantages and have 
given clearance for the use of irradi
ation in processing some 30 food 
items and commodities. This list is 
growing and, as progress towards an 
international agreement on the use 
of the technology is reached, its 
commercial application will gain 
increasing acceptance. • 
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Common sense in the kitchen 
Like all living things, the bacteria that cause food-borne illness need 
food, air, water, warmth and time in order to thrive. Remove one 
of these essentials and growth will stop-or at least be inhibited 

Q t some time in our lives most 
of us have experienced the 
discomfort and unpleasant 

symptoms of a food-borne infection 
or intoxication. In most instances 
the illness resulted from inadequate 
food safety practices during prep
aration of the suspected food. 

Food safety is the science which 
aims to produce food which is safe 
for the consumer and of good keep
ing quality. Its application begins 
at the farm where food animals 
are raised and crops are grown, 
or wherever fish and shellfish are 
gathered ; and it extends through 
the various processing procedures 
to the final stage of preparation in 
the kitchen. There is little the con
sumer can do about hygiene in the 
early parts of the food chain , so 
efforts must be concentrated at the 
ultimate stage of preparation before 
consumption. 

Good food safety is basically 
common sense; but it only becomes 
common sense when the consumer 
has acquired some knowledge of 
the main sources of the agents of 
food-borne illness and how they can 
multiply and spread in the kitchen . 
The bacteria that cause food-borne 
illness , like all living things , have 
certain requirements for life: food , 
water, air, warmth and time. Re
move one of these essentials and 
growth is stopped or at least inhi
bited. So the principle of food safe
ty is to prepare food under condi
tions which do not permit bacterial 

A North African family at table. Even 
when there is a household refrigerator, 
in developing or developed countries, 
carelessness during storing and prepar
ing can still result in food-borne illness . 
Photo W HO/Zafar 
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by Diane Roberts 

growth in food or allow further 
contamination within the kitchen. 

The consumer should be aware 
that most food entering the kitchen 
is not sterile but bears a varying 
load of assorted micro-organisms 
depending on the type of food and 
the treatment it has received. For 
example, fresh foods such as raw 
meat and poultry and vegetables 
will carry heavy bacterial loads. 
Some of these organisms will be 
capable , under the right conditions, 
of causing food-borne illness while 
others play a role in food spoilage. 
Certain foods , such as canned veg
etables, fish and some meats , may 
have received heat treatment which 
has killed all bacteria present. 

In general, food-borne illness re
sults from swallowing large quan-

tities of bacteria in food or of the 
toxins they produce. There are ex
ceptions , where small doses of bac
teria can cause infection ; this de
pends on the organism concerned, 
the virulence of the strain, protec
tive factors afforded by the food 
itself and the susceptibility of the 
individual. 

There are two basic rules to re
member when preparing food, and 
these should help to reduce the risk 
of food-borne illness: 
- good temperature control 

throughout all kitchen pro
cedures-keeping foods at tem
peratures sufficiently hot (above 
60°C) or cold (below 10°C)-pre
vents bacterial growth and multi
plication; the zone between 10° 
and 60° is the so-called " danger 

W oRLD HEALTH , March 1987 



zone." Where there are no 
facilities for storing food at safe 
temperatures , cooked food 
should be eaten hot, immedi
ately, and not stored; 

- careful attention to cleaning pro
cedures prevents cross contami
nation, that is, the spread of 
organisms from raw to cooked 
foods by direct contact or via 
hands , surfaces, utensils and 
cooking equipment. 
In the industrialised countries, 

there are many sophisticated aids to 
help keep food safe- such as cold 
larders , refrigerators and freezers 
or a variety of cooking appliances, 
many with timing devices, that per
mit food to be cooked and served at 
a predetermined time. There are 
plentiful supplies of clean , safe wa
ter and of hot water for cleaning 
purposes. Yet we continue to see 
outbreaks of food-borne illness 
arising from carelessness in the ca
tering kitchen and the domestic 
kitchen. 

How to keep food safe 
1. Store raw and cooked foods 

separately 
2. Do not keep perishable foods 

in the danger zone (between 
10° and 60 °C) 

3. Thaw frozen meat thoroughly 
before cooking 

4. Cook all food thoroughly; do 
not part cook or undercook 

5. Serve cooked food immedi
ately or-

6. Cool it rapidly (within one and 
a half hours) or-

7. Keep it hot until required 
8. Reheat food thoroughly 
9. Do not prepare food too far in 

advance of needs . 
10. Clean all surfaces, utensils 

and the hands thoroughly 
after preparing raw foods 

11. If the water supply is of 
doubtful purity, boil all water 
used during food preparation 
or for cleaning equipment and 
utensils . 

In developing countries , many of 
these facilities are not available. 
Food may be cooked over an open 
wood fire , water supplies are fre
quently impure and fuel is not al
ways available to heat water to 
provide a safe means of food pre
paration and cleaning of utensils . 
This makes the rules of good food 
safety more difficult to apply. A hot 
climate , high humidity , lack of 
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An ugly swarm of flies on fruit. Fortunately these melons will be peeled, 
and preferably washed, before being eaten. Below, washing-up time in 
East Africa. 
Photos WHO/P. Almasy 
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refrigerator , local habits , poor 
sanitary facilities and a greater 
prevalence of intestinal pathogens 
and parasites all contribute to 
the spread of diarrhoea] diseases 
in these countries. 

Safe and unsafe foods 
The following foods and liquids 

can be considered safe : 
Water when boiled , filtered , chlori
nated or bottled. 
Milk if pasteurised, ultra-heat 
treated, sterilised or boiled. Raw 
milk is frequently associated with 
outbreaks of food-borne illness 
even in the developed countries. Its 
use should be discouraged, or if it is 
the only type available it should be 
boiled first. 
Ice-cream provided the mix is pas
teurised, cooled rapidly and kept 
cold until frozen. 
Canned foods: most receive a heat 
treatment aimed at killing all bac
teria present. Others receive a 
lesser process and should be stored 
in the refrigerator. 

Bread, flour, jams and honey , 
pickles and most fruits and fats are 
generally safe because they contain 
insufficient available water to allow 
bacterial growth or have too great 
an acidity. 

The foods which cause the great
est problems because they encour-
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Sources of harmful 
bacteria in the kitchen 

Bacteria Source 

Salmonella Raw foods of animal 
origin - meat, poul-
try, milk, eggs. 

Clostridium Raw meat and poul-
perfringens try, vegetables, 

dried foods, herbs, 
spices. 

Staphylococcus Human nose, throat 
aureus and skin, septic 

lesions. Raw milk. 
Clostridium Uncooked, fer-
botulinum mented or lightly 

cooked fish and 
other seafoods. 
Home preserved 
meats and veget-
abies. 

Bacillus Raw cereals, meat 
cereus products, veget-

abies. dried foods, 
herbs and spices. 

Vibrio Raw and cooked 
parahaemolyticus seafoods-fish, 

prawns, crabs and 
other shellfish. 

Escherichia Raw foods of animal 
coli origin-meat, poul-

try, milk and dairy 
products, raw veg-
etables. 

Campylobacter Raw milk, poultry. 

Common sense about food handling 
and cooking applies equally to the 
French rotisseur preparing meat in the 
open-air or to mothers learning about 
nutrition in Rwanda. 
Photos WHOIP. Almasy and WHO/Zafar 

age the growth of bacteria include 
raw and cooked meat and poultry, 
foods with meat as a base , soups, 
stocks, gravies, "made-up" meat 
dishes, eggs, milk and milk pro
ducts, fresh and imitation cream, 
cooked rice and seafoods. 

Poultry causes particular trouble 
as regards salmonellosis. Many 
oven-ready chickens and turkeys 
enter the kitchen contaminated 
with Salmonella ; most will contain 
Clostridium perfringens and some 
will have Campylobacter spp. These 
will be present on the skin, in the 
offal and inside the carcass. Red 
meats, particularly if pounded or 
minced, may be similarly contami- · 
nated. Special care has to be taken 
where and how meat and poultry 
are prepared; it is vital to clean 
surfaces and utensils very well after 
use and to wash the hands after 
handling these raw foods. Cloths 
should not be used to wipe poultry 
carcasses; disposable paper towels 
would be better. 

Thaw frozen meat and poultry 
out completely before cooking so as 
to ensure that the heat penetrates 
right through to the centre. Cooks 
should be aware that C. perfringens 
has heat-resistant spores which can 
survive most cooking procedures 
and then germinate and multiply 
rapidly in slowly cooling meat and 
poultry dishes. Once cooked, it is 
best to serve such foods hot im
mediately, or to cool them rapidly 
(within one and a half hours) and 
refrigerate them until required, or 
to keep them hot (above 60°C). If 
reheating is necessary, this should 
be thorough until the food is piping 
hot throughout. 

Take great care with handling 
and storing cold cooked meats. 
Storage out of the danger zone is 
essential to prevent organisms mul
tiplying which may have survived 
the cooking procedure or reached 
the food from the hands of the food · 

. preparer. 
Never place large bulks of hot 

food directly into the refrigerator as 
this will cause the temperature and 
humidity to rise and create an envi
ronment unsuitable for storing per-
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ishable foods. Rapid cooling takes 
place if the food is broken down 
into small quantities, or if it is 
liquid , into shallow layers , and 
placed near a moving air current. 

Salad vegetables and fruits which 
cannot be peeled should be well 
washed, preferably in water con
taining hypochlorite or other disin
fectant. These foods are particularly 
hazardous in countries where crops 
are irrigated with sewage-polluted 
water, where night soil is used as 
fertiliser or where market stall 
holders may " freshen " produce 
by sprinkling it with water of dubi
ous quality. 

Don 't store cooked rice for long 
periods of time-not even for two 
hours or more-unless it can be kept 
out of the danger zone. The raw 
grain is often contaminated with 
spores of Bacillus cereus which can 
survive cooking and germinate and 
multiply in a bulk of rice cooling 
slowly at high ambient tempera
tures. An extremely heat-resistant 
toxin forms as this organism grows, 
and the toxin will not be destroyed 
by subsequent reheating of the rice. 

Seafoods eaten either raw or 
cooked often give rise to incidents 
of both bacterial and viral gastro
enteritis. Shellfish normally eaten 
raw, such as oysters, should only be 
obtained from reputable sources 
-preferably suppliers who use ad
equate depuration processes. Store 
frozen cooked prawns, shrimps and 
crabs in the cold until required. 

Herbs and spices are not , as is 
quite widely believed , capable of 
destroying bacteria. On the con
trary , most of them carry heavy 
bacterial loads , particularly of spor
ing organisms, and add a further 
source of contamination to a dish. 
They should be added to food at the 
beginning of the cooking period so 
as to receive the full benefit of the 
heat treatment applied. Adding 
herbs and spices after cooking can 
help to contaminate a previously 
safe dish , and this could be danger
ous if it is not eaten immediately. 

Very young children are most 
susceptible to food-borne illness . 
When preparing infant feeds from 
dried formulae, follow the manu
facturers ' instructions carefully and 
prepare the feed not too far in 
advance of needs unless it is to be 
refrigerated immediately. Greater 
care is also needed in preparing 
foods intended for old and infirm 
persons or for pregnant women. • 
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Food Safety Hints 

1 DON'T PREPARE FOODs· 
TOO FAR IN ADVANCE 

3 DON'T KEEP PERISHABLE FOODS 
WITHIN THE DANGER ZONE 

5 DON'T COOK MEAT THAT 
IS NOT FULLY THAWED 
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2 DON'T UNDERCOOK MEAT 
INCLUDING POULTRY 

4 DON'T UNDER-REHEAT 
ALREADY COOKED FOODS 

6 DON'T ALLOW CONTAMINATION 
FROM RAW TO COOKED FOODS 



TEMPERATURE AND TIME 

FOOD-BORNE ILLNESS IS CAUSED MAINLY 
BY BACTERIA WHICH GROW IN FOOD AT 
CERTAIN TEMPERATURES. TO PREVENT 
THEIR GROWTH, FOOD HAS TO BE KEPT 
ABOVE 60 °C OR BELOW 1 0°C. A LARGE 

NUMBER OF FOOD-BORNE 
ILLNESS OUTBREAKS 
RESULT FROM FOOD 
BEING PREPARED 

SEVERAL HOURS 
BEFORE EATING 

What YOU can do to prevent food-borne illness 

Provided you stick to a small 
number of basic "rules" in the 
kitchen and the food-store, the 

risk of you or your family falling ill from 
diarrhoea or other diseases that are 
usually transmitted in what we eat can 
be kept to an absolut~ minimum . 
Firstly, ensure that food is cooked or 
re-heated long enough to kill all bacteria . 
Avoid direct or indirect contact between 
raw and cooked foods-on kitchen sur
faces, on the chopping board or in the 
food-store. 
Keep perishable foodstuffs out of the 
Danger Zone, which is clearly shown in 
our drawing on the right. 
Wash your hands before handling and 
cooking food, and particularly after using 
the toilet. 
Keep kitchen surfaces and food utensils 
spotlessly clean. They will be safer and 
will also be less likely to attract flies and 
other insects. 
Finally, make sure that any sores or cuts 
on your fingers and hands do not come 
in contact with food; they might spread 
infection to others. 
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wom.en
the managers Ollood 

Wom'en in their own homes can be 
cqnsider~d as the authors and managers 
of their own 11 food safetyprogrammes,"' 
whicb they have developed within the ' 
limits of.. their knowledge and beliefs 

by H.abiba H. ,Wassef 

Whether a breast-feeding 
mother or a housewife, 
woman is always associated 

with feeding and food. It is one of 
her natural roles in life to be re
sponsible for preparing and serving 
the food to her family and de
pendents. 

Since the beginning of mankind, 
food gatherers-principally also 
women-had the task of identifying 
the edible foods and discarding the 
non-edible or harmful ones. They 
thus had the extra task of finding 
food that was also safe. In early 
times, " edible" and "safe" were 
probably synonymous when applied 
to food. 

In our modern times, the issue is 
no longer whether food is "edible" 
or "non-edible". Practically all 
foods now available for consump
tion are edible, and yet not all 
edible foods are safe. So women 
need to be aware of the subtle 
hazards and to recognise the 
dangers of edible food becoming 
unsafe. 

People all over the world have 
progressively developed food safety 
habits that are culture specific. A 
wide variety of religious teachings 
and restrictions deal directly with 
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food practices, but to these must be 
added customs, traditions, taboos, 
societal norms and local habits . 
Many traditional practices seek to 
protect food from known and iden
tified hazards, but certain food 
practices and habits may actually 
invite such hazards. Women, by 
virtue of their natural role as foods 
managers, are the keepers and 
propagators of this socio-cultural 
heritage. 

Some age-old customs can be 
regarded as straightforward safety 
measures, underlining the wisdom 
of boiling milk and heating food , 
preserving goods by sun or air dry
ing, salting or freezing (as is done in 
snowbound areas), cutting meat in 
small pieces so that it cooks 
thoroughly, or peeling fruit. Other 
popular taboos may be conducive to 
food safety: the belief that latrines 
should never be in the middle of a 
home, or that food left uncovered 
should be discarded as it may have 
become "visited" by an "un
known" danger. Analysis of na
tional recipes and food practices 
around the world would reveal that 
a great many of them are nothing 
but food safety measures. 

Some food-related practices that 

increase the danger of contamina
tion include eating uncooked meat 
or fish, or using dangerous spices or 
food additives. (A practice that is 
harmful to infants and children is 
to restrict milk and food for them 
during diarrhoea! attacks, since this 
actually endangers life and can be 
fatal.) 

A national programme which 
seeks to protect the safety of food 
will include a number of measures 
and interventions that extend to 
and cover different sequences in the 
food system or food chain- the long 
process from farm production 
through manufacture, storage and 
sale to preparation and eating. The 
effects of such a programme at the 
home or community level are lim
ited, so that even when there is such 
a national programme, the respon
sibility for food safety at the con
sumer end rests commonly in the 
woman's domain. She has full 
charge of procuring foods, storing, 
preparing, preserving, cooking and 
serving them. Mismanagement at 
any point in this sequence may 
result in illness for her family. Of 
course, women also make an ex
tremely important contribution to 
food production, especially in the 
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Making bread in the Eastern Mediterra
nean region. Women bear most respon
sibility for food safety at the consumer 
end of the food chain. 
Photo WHO 

agricultural economies of develop
ing countries. 

Legislation and other control 
measures are mainly concerned 
with public catering, with food that 
is involved in trade and commerce, 
or with food handling and serving in 
institutions or the public at large. So 
these control measures have limited 
impact on the family home and are 
virtually absent in subsistence rural 
economies where most of the food 
eaten is produced locally and where 
communities depend mainly on 
their own produce. It is also hard to 
apply them in poor peri-urban set
tings where economic stress is great 
and living conditions are difficult. 
The level of education of a com
munity represents an important 
constraint. What has to be recog
nised is that food handling in the 
home is usually out of the reach and 
jurisdiction or action of a food 
safety programme. So however suc
cessful or strict a food safety 
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programme is, its good effects are 
nullified if food is mishandled in 
the home. 

At this consumer end of the food 
chain, the risk of contamination can 
be high. Of particular importance is 
the cleanliness of the drinking 
water, since water itself can be a 
source of contamination of food or 
kitchen utensils. Environmental 
sanitation-proper measures for 
disposal of excreta and waste, hy
giene in the home, insect and ro
dent control-is crucial in circum
stances where food is exposed to 
infection and contamination. 

As the food manager in the 
home, the woman will have her own 
particular notions and methods for 
protecting the family food from 
"spoilage". She sees to it that other 
members of the family respect her 
set of rules, and teaches the young 
ones how to abide by them, even 
when outside the home. 

Women can be regarded as the 
authors and managers of their own 
food safety programmes, which 
they have developed according to 
the limits of their own knowledge 
and beliefs. 

They have their own traditional 
methods for testing this spoilage 

-which medical science would often 
recognise as microbial contamina
tion. Throughout the ages, and to a 
great extent successfully, they have 
used their five senses as a good 
laboratory for detecting food de
terioration. They inspect the aspect 
or colour, touch and feel the texture 
and consistency, check the odour, 
taste and even listen- the fizzing 
of fermenting foods can be better 
heard than seen. 

Packaged foods 
Such simple methods have 

proved to be very effective. But it is 
commonly observed that this once 
useful heritage of food-related be
haviour tends not to be applied to 
modern processed tinned, frozen, 
and packaged foods. Many women 
feel a world apart from these inno
vations and are at a loss how to 
cope when faced with foodstuffs 
presented in these unfamiliar forms. 
They may be unable to read the 
signs of spoilage-since the colour, 
texture, smell and look will be un
usual. Furthermore, a feeling of 
false safety is inspired by the attrac
tive packaging. How can something 
so pretty be "bad" ? 

Clearly there is a need to 
familiarise these traditional food 
managers with the advantages and 
pitfalls of modern food technology. 

Protecting foodstuffs at the level 
of the home-the responsibility of 
the womenfolk-can be considered 
as an essential ingredient for the 
success of health care at the primary 
level. Food safety is a common 
denominator in many areas of dis
ease prevention, disease control 
and health promotion, for instance 
in protecting child health, prevent
ing food-borne diarrhoea! disease 
and parasitic infections, or avoiding 
nutritional disorders. 

In recognition of this, WHO is 
currently encouraging field collab
oration and joint planning of ac
tivities in such related programmes 
as maternal and child health, diar
rhoea! disease control and nutrition 
promotion. The search is on for 
approaches which identify the risk 
situation, and for strategies adapted 
to the social and cultural setting and 
to locally available resources. Al
ways practically minded, women 
will readily listen to counselling that 
is pertinent, acceptable and feas
ible, and that will make them better 
food managers in the home. • 
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Moulds that can kill 
When food grains are incorrectly handled or stored after 
harvesting, dangerous mycotoxins can develop. Aflatoxins 
in particular endanger human health and can prove fatal 

by Ramesh V. Bhat 

Wl. ycotoxins are the toxic sub
stances produced by certain 
species of moulds which , 

when eaten, can produce diseases in 
man and animals. Ergotism, the 
best-known of the diseases caused · 
by mycotoxins, ravaged Europe 
during the Middle Ages, when the 
outbreaks of apparent madness 
were attributed to diabolic pos
session. But the importance of my
cotoxins was recognised only during 
this century. 

The harmful effects of toxins pro
duced by Penicillium moulds, such 
as those found in rice and popularly 
called yellow rice toxins, made their 
appearance during the earlier part 
of this century in Japan and some 
South-East Asian countries. During 
the Second World War, a disease 
termed Alimentary Toxic Aleukia, 
affecting humans in parts of the 
Soviet Union , turned out to be 
caused by mycotoxins. And since 
1960 another group, the aflatoxins, 
produced by such moulds as Asper
gillus flavus have been reported 
from almost all parts of the world; 
they cause serious harm to human 
and animal health and are now 
recognised as the most important of 
mycotoxins from the human health 
angle . 

Staple cereals, especially maize 
and rice, as well as high-protein 
oilseeds such as peanuts, are among 
the high-risk commodities. Afla
toxin-producing moulds can poten
tially grow on any agricultural com
modity like cottonseed, dried 
coconut ( copra) or on foods like 
bread. Aflatoxins generally thrive 
in post-harvest storage conditions 
of high moisture content and high 
temperature. Moisture levels above 
15 per cent and temperatures rang-
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ing from 11 to 37°C are conducive 
to toxin formation. 

Mould growth and toxin develop
ment sometimes arise as a result of 
cultural factors, for instance, when 
farmers wait for a shower to wet the 
soil or irrigate their crops before the 
harvest so that it is easier to pull out 

Staple cereals can harbour moulds that 
· are harmful to human and animal 

health. 
Photo W HO!T. Farkas 

crops like peanuts; or there might 
be unseasonable rains at the time of 
harvest so that the crops are moist 
when they are stored. Certainly, the 
problem of aflatoxin is most serious 
in developing countries in the 
tropics, where post-harvest food 
grain handling and storage practices 
are inadequate. 

Disease outbreaks in man as a 
result of eating aflatoxin-contami
nated food have occurred in Asia 
and Africa. Aflatoxic hepatitis 
caused by heavily contaminated 
maize was reported among certain 
tribal communities of India in 1975 
and in Kenya in 1981. The symp
toms included jaundice and swollen 
abdomen, and several deaths occur
red . Regular consumption of afla
toxin-contaminated grains in small 
concentrations over long periods 
of time may possibly lead to 
liver cancer. In Thailand, Kenya 
and Swaziland, for instance, an 
epidemiological link has been found 
between a high incidence of liver 
cancer in humans and aflatoxin in 
the diet. On the other hand, a 
relationship between a higher inci
dence of malnutrition conditions 
such as kwashiorkor and the inges
tion of aflatoxin has occurred in 
Sudan and some other African 
countries. 

In parts of Scandinavia, a dis
ease condition known as Balkan 
Endemic Nephropathy has been 
attributed to eating pork contami
nated with ochratoxin, one of the 
mycotoxins. 

Recent reports from semi- and 
tropical parts of India and Ethiopia 
speak of a new type of ergotism, a 
mycotoxicosis due to eating pearl 
millet contaminated by the fungus 
Claviceps sp. The disease is charac
terised by symptoms of nausea, 
vomiting, giddiness and somnolence 
(prolonged sleepiness) and it differs 
from the classical ergotism preva
lent in Europe in medieval times. 
Other staple foods such as wheat, 
rye and sorghum are also suscept
ible to ergot contamination, par
ticularly some of the high-yielding 
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varieties introduced as part of the 
"green revolution .'' 

During outbreaks of aflatoxicosis 
in milch cattle, poultry, pigs and 
other animals, caused by contami
nated fodder, the commonest symp
toms were lack of appetite and 
swelling of the abdomen. The 
metabolites of aflatoxins (degraded 
products in the body) can be trans
mitted to animal products like milk, 
where they pose a particular health 
risk for infants , or to meat and eggs , 
where adults too may be affected. 
Protein-malnourished humans, and 
animals too, are particularly sus
ceptible to the harmful effects of 
aflatoxins. 

In food commodities and 
oilseeds, aflatoxins have a major 
economic impact on national and 
international trade. Contaminated 
oilseeds and oilseed cake obviously 
fetch a lower price. In addition , the 
entire export trade of peanut cake 
from developing countries to de
veloped countries of Europe, for 
use as animal feed ingredients , has 
been adversely affected because of 
aflatoxin contamination, and this 
has resulted in a loss of valuable 
foreign exchange earning for the 
exporting countries. The developed 
countries only accept such com
modities when they are virtually 
free from this contamination . The 
net result is that the best of the 

· commodities are exported and only 
contaminated ones remain for hu
man and animal consumption at 
home-thus posing an increased 
health hazard. 

The aflatoxin problem can best 
be tackled either by preventing the 
growth of fungi and the production 
of toxins or-once the mycotoxin 
is produced - by resorting to de
toxification or decontamination 
measures. 

One ideal solution would be to 
cultivate only those varieties of 
crops which are resistant to mould 
growth and mycotoxin formation. 
Varieties of pearl millet resistant to 
ergot infection have been de
veloped, and efforts are under way 
to find aflatoxin-resistant varieties 
of corn and peanuts. Other meas
ures to minimise the problem 
could include encouraging appro
priate cultural practices before har
vest time, such as selecting the 
proper sowing season, taking care 
with irrigation, destroying sources 
of fungal infection, using fungicides , 
and harvesting the produce in such 
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Aflatoxin dangers lurk where grain 
handling and storage practices are in
adequate. Damaged grain sacks in an 
East African storage shed. 
Photo WHO/FAOIVV. Gartung 

a way as to avoid damaging the 
seeds. 

The most common way of pre
venting mycotoxin production in 
farm produce is by ensuring proper 
drying to low moisture levels im
mediately after the harvest. Later 
these commodities must be stored 
in moisture-proof conditions. If the 
climate does not permit prompt 
drying, a solution of two per cent 
acetic acid or propionic acid can be 
sprayed on the moist grains to pre
vent mould damage. Insect control 
is also important to prevent mould 

damage. Before storage, it is impor
tant to remove chaff, immature , 
damaged or shrivelled grains and 
extraneous seeds. 

Separation of contaminated 
grains by handpicking, winnowing 
or electronic sorting is another use
ful practice for minimising the 
hazards. Ergot, contamination of 
pearl millet can be eliminated by 
washing with ordinary salt water. 

Aflatoxins are not destroyed dur
ing the normal process of cooking. 
However , certain industrial pro
cesses such as treatment with am
monia can destroy most of the af
latoxins in foods and feeds. The 
detoxified oilseed meals can be 
used as animal feed ingredients. 
Aflatoxin can be removed from 
groundnut oil by refining or by 
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Harvesting precious grain in Nepal. En
suring that cereals are properly dried 
before storage helps to protect them 
from mycotoxins. 
Photo WHOfT. Farkas 

using special filters during the oil 
extraction process. A simple house
hold method of destroying aflatoxin 
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in oil is to expose the contaminated 
oil to sunlight. 

Many countries have enacted ap
propriate legislative measures to 
control aflatoxins. Surveillance ac
tivities to monitor the level of af
latoxins in foods have been initiated 
by such international agencies as 
WHO and the Food and Agriculture 
Organization (FAO) and by various 

national governments. It is not too 
ambitious to claim that all these 
measures, coupled with educational 
and extension services launched in 
different countries-, especially those 
which primarily produce agricul
tural commodities , could result in 
totally eliminating the problem of 
mycotoxin contamination by the 
year 2000. • 

At last-a leprosy vaccine 
lthough safe drugs to control 
leprosy have existed for 
some time, WHO estimates 

that there are still between ten 
and twelve million cases in the 
world. Now at last a vaccine has 
been developed which may con
fer protection againstthe disease. 

In a ceremony at WHO head
quarters in Geneva, Switzerland, 
Mr Ryoichi Sasakawa, 87-year
old head of the Japan Shipbuild
ing Foundation, became the first 

Japanese to receive the new 
vaccine. The Foundation has 
been a generous donor to lep
rosy research . His "shot" was 
given by Professor Tonetaro lto, 
of the Research Institute for 
Microbial Diseases, Osaka Uni
versity, Japan . 

The vaccine is still undergoing 
field trials in Malawi and Ven
ezuela, and it will take several 
more years to determine exactly 
its efficacy. 

WoRLD HEALTH, March 1987 



Watchdog! 
The Codex Alimentarius Commission, brainchild of the Joint 
FAO/WHO Food Standards Programme, has developed almost 
200 international standards for a whole spectrum of foodstuffs 

Qs the world's cities expand , 
more and more people depend 
for their daily food on the 

local grocer or the neighbourhood 
supermarket. Their vegetables, fruit 
and processed foods may be grown 
and harvested thousands of miles 
away. And on the long trek from the 
farmer 's field to the supermarket 
counter , a host of health hazards 
will be looking for a free ride. 

Quite apart from the bacterial 
contamination discussed in this is
sue of World Health, there are 
many chemical risks. An over-zeal
ous farmer, for instance, may have 
drenched his crop with a deadly 
pesticide only to learn , too late , that 
this particular compound is prohi
bited in the country where he hoped 
to market his harvest. 

In order to speed up the growth 
of poultry and other livestock, it has 
been the practice for some time for 
farmers to add hormones and other 
drugs to the animals' feed. Twelve 
years ago, according to the British 
Veterinary Record, a number of 
young boys in Italy developed 
breasts after they had eaten quan
tities of veal from calves which 
had received illegal hormonal 
treatment. 

Last · April , several European 
countries reported increased 
radioactivity levels following the 
disastrous fire at the Chernobyl 
nuclear power station in the Soviet 
Union (Chernobyl means " black 
wormwood " in Russian). In the 
aftermath , many countries hastily 
introduced a number of anxious 
restrictions on food imports and 
marketing. 

But each country had its own 
view on what constituted acceptable 
radioactivity levels. Thus, for in
stance, national variations regard
ing just one element, iodine 131 in 
milk, span the scale from 10 to 
2000 bequerels per litre. 

When the initial press over-reac
tion died down, it became clear that 
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what the world really needs is 
a uniform table of acceptable 
radioactivity levels for different 
foodstuffs. Asked about the com
parative health risks of eating food 
contaminated after the disaster, 
Sweden's Chief Veterinary Officer, 
Dr K.G. Linderholm , replied: "It's 
more risky to eat fried chicken." 

So , is there any instrument to 
deal with such issues as these , to 

Spraying rice against insect pests in West 
Africa. The Codex Alimentarius lays 
down safe levels of pesticide residues in 
food. 
Photo W HO/FAO/F. Botts 

make a brave attempt to put the 
world's house in order in terms of 
protecting consumers' health, and 
facilitating international trade in 
food? Yes, there is. It has been 
around since 1962 under the grand 
name of the Codex Alimentarius 
Commission (CAC) , the brainchild 
of the Joint FAO/WHO Food Stan
dards Programme. Today more than 
two-thirds of WHO's 166 member 
states are also members of CAC. 

Almost 200 international stan
dards have been developed and 
adopted for individual food com
modities. They cover virtually the 
whole spectrum of marketable 
foods: milk and milk products, pro
cessed fruits and vegetables , quick 

frozen foods , cocoa and chocolate , 
sugars, fats and oils , meats and 
processed meat products, fish and 
fishery products, spices and food for 
special dietary uses. A separate vol
ume of the Codex Alimentarius 
contains a general standard for ir
radiated foods. 

Several thousand maximum 
limits for pesticide residues in foods 
have been developed for a wide 
range of chemical compounds used 
to keep crops free from harmful 
insects. The CAC has set maximum 
levels for food additives as well as 
veterinary drug residues and conta
minants in food (basically heavy 
metals) , and has recommended to 
governments a Code of General 
Principles of Food Hygiene, to
gether with codes of hygienic and 
technological practice, covering a 
wide range of commodities. 

Unfortunately, cases still occur of 
foodstuffs entering international 
trade being misrepresented as to 
their nature, substance and quality. 
In order to prevent unsafe and 
substandard foods finding their way 
to the customers' kitchens , the 
Commission developed in 1979 a 
Code of Ethics for International 
Trade in Food. This is an exception
ally useful instrument for many 
countries , particularly in the de
veloping world, which do not yet 
possess adequate food control in
frastructures to protect customers 
against health risks in food and 
against fraud. 

It has taken 20 years to develop 
all these Codex recommendations; 
one of the Commission's main tasks 
in future will be to encourage and 
assist member countries to imple
ment them as rapidly as possible. 
This is not always a simple matter, 
particularly for developing coun
tries. But the long-term advan
tages to all countries in adhering 
to common food standards are 
indisputable. 

V. A. 
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Recent accidental leaks of toxic chemicals into the atmosphere 
or into waterways have sounded a warning to us all: our planet's 
delicate ecology needs to be treated with "tender loving care" 

by Valery Abramov 

11 he river Rhine, busiest water
way of Western Europe, was 
at high risk only ten years ago 

of becoming " Europe's industrial 
sewer. " On or close to its banks in 
Switzerland (where it rises in the 
Alps) through the Federal Republic 
of Germany and France, and down 
to the Netherlands (where it enters 
the North Sea) , stand massive 
engineering, manufacturing and 
chemical plants, each posing a 
potential effluent problem. 

A decade of intense care and 
" reanimation therapy" ensured 
that the river's threatened ecosys
tem was restored to harmony. 
Trout , eels and other freshwater 
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fish returned to populate the wa
ters, now murky only from the gla
cial debris of the high Alps. 

But the Rhine suffered a severe 
setback in November last year after 
fire broke out at a chemicals ware
house in Basle , Switzerland . As 
hundreds of barrels containing a 
mixture of substances intended for 
pesticides and industrial use burst 
open in the heat , firemen's hoses 
washed some 30 tons of chemicals 
into the Rhine. A red tide of ef
fluents , clearly visible in air photos , 
began its deadly progress down 
river , wiping out in a matter of days 
all the previous painstaking efforts 
to clean up the river. 

Shortly afterwards , it was dis
closed that another accidental spil
lage , again from a Swiss chemicals 
plant , had sent 6,000 litres of weed
killer into the Rhine. 

The combined chemical assault 
proved terrifyingly effective. Hun
dreds of thousands of trout , pike , 
perch and other fish floated belly 
upwards and had to be removed in 
garbage disposal trucks. Eels-nor
mally a hardy fish that can stand a 
lot of ill-treatment-died in equally 
large numbers. Less obvious was 
the damage to the Rhine's invisible 
plankton , without which insect lar
vae and invertebrates such as water 
fleas cannot live . Smaller fish that 
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Firemen tackling a disastrous fire at a 
chemicals store in Basle, Switzerland, 
inadvertently washed deadly toxins into 
the River Rhine. In neighbouring coun
tries down-river, ten years of efforts to 
re-stock the fish population were un
done. 
Photos Keystone © 

prey on these creatures are bound 
to suffer , and it is likely that swim
ming and wading birds have been 
affected too. The Rhine is a popular 
watering spot for European migrat
ory birds ; ducks alone shelter there 
in their tens of thousands. 

Among the poisons released, 
those containing mercury seem to 
pose the most serious threat, par
ticularly if they ooze into the silt on 

Chemicals involved 
Before the fire at the Basle 
chemicals factory, almost 
1 ,000 tons of insecticides, her
bicides, fungicides, dyes and 
other compounds were stored. 
The largest quantities were 323 
tons of Disulfoton and 285 tons 
of Thiometon, and both these 
chemicals were subsequently 
detected a long way down
river, at Mannheim in the Fed
eral Republic of Germany. Both 
are phosphoric esters used in 
insecticides. Among numerous 
other chemicals detected in the 
Rhine was a fungicide, Ethoxy
ethyl mercury hydroxide. 

the river bed , accumulate near locks 
and sluices , and seep into the 
underground water table. Such a 
process could take years , but it 
could poison the water used for 
irrigating crops on the fertile flat
lands of France, Belgium and the 
Netherlands, and might eventually 
enter the food chain. 

Only tiny concentrations of mer
cury are needed to poison animals 
and plants. Serious poisoning 
episodes involving mercury have in 
the past caused deaths and disable
ment among hundreds of people in 
Japan (at Minamata, where a whole 
fishing community suffered after 
eating fish contaminated by chemi
cal wastes) , and in Iraq (where 
people ate grain that had been 
sprayed with a virulent pesticide) . 

Inquiries into the causes of the 
Rhine spillage are focusing on the 
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And toxic flows the Rhine I 

26 

Above: Sampling the poisoned waters of the Rhine in the Netherlands, 
hundred of miles from the scene of the fire. Below: Many hours after the 
still-unexplained blaze, firemen were obliged to protect themselves from the 
toxic fumes. 
Photos Keystone © 

wisdom of storing large quantities 
of dangerous chemicals close to a 
major waterway, and on ways of 
ensuring that firemen 's hoses-in 
cases of fire-do not contribute to a 
chemical accident. This particular 
accident is only one of many; every 
year streams, rivers and even the 
sea itself are polluted by man-made 
effluents. But what happened at 
Basle confirms once again that the 
balance which exists between man
kind and the environment is ex
tremely delicate and fragile , and 
that a simple fire can trigger off a 
long-term ecological disaster. 

The International Programme on 
Chemical Safety has reacted to the 
incident by drawing up a list of 
recommendations for its member 
states on safety measures which 
should be adhered to by the chemi
cal industry. These suggest ways of 
avoiding precisely such situations as 
occurred at Basle, of estimating 
what chemicals could conceivably 
be released in some catastrophic 
situation, and of forecasting the 
potential patterns of chemical 
emiSSIOn. • 
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Health for all by the year 2000 

Paving tor HFA 
"Economic support for national Health for all strategies" is 
the title of the Technical Discussions to be held in Geneva this 
May at the same time as the Fortieth World Health Assembly 

ne of the harshest conse
quences of the worldwide 
economic crisis has been a 

sharp reduction in spending on 
health in many countries. Recruit
ing of health personnel has dried 
up, staff who retire are not re
placed and many projects for 
which there were high hopes dur
ing the 1970s have "withered on 
the vine" in the 1980s. All this has 
occurred just when the need was 
recognised for additional resources 
to build and sustain national health 
systems based on primary health 
care, and just when all countries 
were determined to strive for the 
goal proposed by WHO: Health for 
all by the year 2000. 

So the question has now to be 
posed: How can universal health 
coverage - especially of the under
served-be achieved and paid for 7 

lt is to this question that the 
health spokesmen of nearly all the 
world's countries will address 
themselves during the Techn ica l 
Discussions to be held at the time 
of the Fortieth World Health As
sembly this May in Geneva. These 
discussions take place by tradition 
during the Assembly without being 
officially part of it. Assembly dele
gates take advantage of the occa
sion to participate in the discus
sions on themes fundamental to 
international public health and - in 
recent years - to Health for all. This 
yea( three mornings during the 
first week of the Assembly will be 
devoted to the Technical Discus
sions on "Economic support for 
national Health for all strategies." 

The aim of these meetings will 
be to clarify issues and identify 
options for action. How can re
sources be mobilised and used to 
the best advantage when health 
systems are being developed or re
shaped, so as to ensure a balance 
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between the cost of effective and 
practical health plans and the ex
pected availability of resources? 
What will be the long-term econ
omic implications for individual 
countries if they adjust their health 
policies according to various possi
ble options 7 How can the required 
resources be mobilised at com
munity, national and international 

Our May issue last year examined 
ways of paying for Health for all. 

level, and how can existing re
sources be realistically hus
banded? What steps need to be 
taken to manage health resources 
in ways that will make them social
ly relevant, equitable, efficient and 
effective 7 

A "mix" of plenary meetings 
and working groups will deal with 
four main issues: policy ; mobilisa
tion of resources for health ; fi
nancial planning, costing and bud
geting of · health strategies; and 
management of financial resources 
for health. 

Many countries have made big 
efforts to promote social and 

economic development, especially 
in such areas as food production, 
water supply and education. But 
the benefits have sometimes been 
less than expected because of 
other factors - political instability, 
financial crises, fluctuating ex
change rates. natural disasters or 
high population growth . 

The first evaluation of the global 
strategy for Health for all (as the 
October 1986 issue of World 
Health explained) confirmed that 
governments have increasingly in
vested in health services. especi
ally by expanding health facilities 
and increasing the training of 
health personnel. However, new 
capital investments involve an in
creasing burden of recurrent ex
penditures in health budgets. At a 
time when additional resources are 
needed by the health system infra
structure in order to extend prim
ary health care until it reaches all 
segments of the population, it ap
pears very difficult to fund total 
capital and recurrent costs. And 
scarce resources continue to be 
wasted through a duplication of 
health services and their low cost
effectiveness. 

All these aspects will be consi
dered during the Technical Discus
sions, as well as such factors as 
the impact of austerity measures, 
social security schemes, the con
tributions made by non-govern
mental organizations. political com
mitment, community financing and 
cost-sharing, self-reliance in mat
ters of health, and the possibility of 
making hospitals more efficient so 
as to release resources for primary 
health care. 

Dr Aldo Neri, former Minister of 
Health of Argentina and now Ad
viser to the President, will be the 
general chairman of this year's 
Technical Discussions . • 

27 



IMMUNIZATION 
WORLD HEALTH DAY 1987 

The slogan chosen by WHO this year for World Health Day (7 April) 
was "Immunization: a chance for every child." On these pages we 
illustrate some ways of promoting this simple public health message 

omic books explain immunization through s 
adventure tales that appeal to adults as well as 
children. WHO's South-East Asia regional office pub

lishes a series of popular texts using Indian folk tales . 
Indonesia's health authorities too publish strip cartoons . 
Our pictures each illustrate a preventable disease- on this 
page, tetanus and polio, and on the next page, tuber
culosis, diphtheria, measles and whooping cough. 
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CHILDREN WHO HAVEN'T BEEN 
VACCINATED AGAINST MEASLES 
GET SICK. 
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United Nations Postage 
Stamps 

The UN Postal Administration has issued six 
stamps that highlight efforts by wHo and UNICEF 

to save children from preventable diseases 
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Northeast Is Key 
in Brazil to 

Polio Eradication 

Brazil's programme to wipe 
out polio depends essentially 
upon the increased immuni
zation of children under age 
five in its vast northeast, and 
upon countering a sense of 
complacency. 

According to WHO's regional 
office for the Americas, from 
70 to 80 per cent of all cases in 
Brazil have been reported fr0m 
nine of the ten states of the 
north-east, a region three mil
lion square kilometers in size. 

Up until 1979, Brazil re
ported an average of 2,500 
polio cases yearly. However, 
following the f irst year of a 
nation-wide immunization 
drive in 1980, the incidence 
dropped almost by half to 
1 ,290 cases, declining to 45 
cases reported in 1983. 

Then because of a belief 
that polio was as good as 
gone, health officials say, a 
sense of complacency set in. 
Health education and public 
information, for instance, be
came perfunctory. 

As a consequence, Im
munization decreased to 85 
per cent of ch ildren, and the 
number of cases climbed to 
over 300 by m id-1986- with 
the majority reported from 
the north-east, particularly 
from Bahia, Ceara and 
Alagoas states. 

To meet the emergency 
"the Ministry of Health distri
buted 5.8 million doses of oral 
pol io vaccine to the state 
health secretaries," a WHO re
port says, "with the expecta
tion that approximately five 
million children would be vac
cinated." 

A change in the dominant 
type of pol io strain and low 
vaccine efficacy were also 
problems faced. While polio
virus type 1 was the dominant 
strain in 1985, type 3 ac
counted for some 70 per cent 
of all cases in 1986, and is 
"associated with low vacc ine 
efficacy," a study following 
the outbreaks showed. 

In 1985, the countries of 
the Americas singled out 
polio for eradication. "The 
aim is to do so," says Dr 
Carlyle Guerra de Macedo, di
rector of WHO's regional office 
for that region, "in a massive, 
final five-year effort." • 
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Cigarettes Smoked Outstrip 
Population Growth 

Although more cigarettes per capita are being smoked in 
industrialised than in developing countries, the steepest rise 
in smoking over the last decade has taken place in the Third 
World - even outstripping growth in the adult population. 
Smokers over age 15 in the industrialised world consume an 
estimated 2,000 to 3,500 cigarettes per person per year, 

. while those in the Third World generally consume less than 
2,000 cigarettes, according to an analysis of per capita 
consumption of adult populations for 1980-1982. 

The analysis is based on tobacco production, imports and 
exports, and does not take into account the "cottage 
industry" production of both cigarettes and the bid/, a hand
rolled cigarette commonly smoked in the Third World. WHO's 
World Health Statistics Annual 1986 comments: "Thus, the 
potential smoking hazard in many developing countries is 
comparatively higher than the consumption figures alone 
indicate." A comparison of" growth in cigarette consumption 
w ith the growth in adult population," the annual says, 
" indicates that cigarette smoking is falling in Europe, is 
stagnant in the other developed countries, but is increasing in 
all parts of the developing world." 

STATISTICS 
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In Europe the number of cigarettes smoked increased by 
5. 3 per cent against adult population growth of 9.8 per cent 
from 1971 to 1981. In five other industrialised countries
Australia, Canada, Japan, New Zealand and the United 
States - the numbers smoked increased by 13.6 per cent 
while the adult population grew by a comparable f igure of 
12.9 per cent. However, "for many years, the steepest rise 
has been in developing countries" WHO says. 

The number of cigarettes smoked outstripped population 
growth in all developing reg ions, and in the case of Africa was 
almost twice as great. Consumption there jumped by 41.5 per 
cent against a population growth of 23.4 per cent 

In Latin America, the numbers of cigarettes smoked 
increased by 31.4 per cent and in As ia by 28.5 per cent, 
considerably more than the adult population growth of 24.5 
and 21.8 per cent respectively. 

Stating that in most of the developing countries the 
"tobacco industry is expanding unchecked," WHO warns of 
the dangers of a "smoking-related" disease epidemic- par
ticularly lung cancer, chronic, bronchitis, emphysema and 
ischaemic heart disease- in the Third World. • 

'Cold Ct)ain' Has 
Meant Business for 
Developed World 

An international pro-
gramme to immun ize children 
in the developing world is 
turning into a US $25 million a 
year business for indus
trialised countries, according 
to WHO estimates. 

While developing countries 
are increasingly expected to 
share in this market, at 
present about 11 0 items of 
equipment-85 per cent of 
the total - used to keep vac
cines safe and potent from 
manufacturer to child are pro
duced in the industrialised 
world. 

The major producing coun
tries are Denmark, Italy, Lux
embourg, Sweden and the 
United States. 

Among such items are 
cards that moni tor vaccine 
temperatures, syringes, cold 
boxes, refrigerators - some 
run by kerosene and others 
powered by the sun-and a 
new fibre wick for kerosene 
fridges w ith a capacity for 
burning for at least two years 

These items are indispens
able to the "cold chain," the 
name given to all of the equip
ment and the management 
techniques that have been 
developed to protect vacc ines 
from spoilage. 

The cold chain is thus the 
lifeline of WHO's Expanded 
Programme on Immunization. 
Launched in 1974, the pro
gramme aims at protecting all 
the world's children aga inst 
six diseases - measles, diph
theria, pertuss is and tetanus, 
pol io and tuberculosis - by 
1990. 

At about the time of the 
programme's launch, vac
cinators in the Third World 
faced a host of problems that 
centred mostly around re
frigerators. Not bu ilt for tropi
cal countries, refrigerators 
then in use were inadequately 
insulated, breaking down all 
too frequently. 

A survey of cond it ions at 
the time showed not only the 
need for equipment suitable 
to the developing world, but 
also a lack of recognition that 
vaccines lose potency if ex
posed to heat or light. 

"We now know that thou
sands of children were being 
immunized with ineffective 
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vaccine." recalls John Lloyd, 
WHO technical officer. who 
worked over the years help
ing to create the cold chain. 

An airport is usually the first 
stop for a batch of vaccine 
fresh from the manufacturer. 
But though marked "Rush 
- Store Below 8°C," vaccine 
crates could sit all day in a 
roasting hot customs shed 
before being picked up. Even 
while in refrigerated storage 
in a capital city, vaccines 
could be affected by power 
cuts and voltage fluctuations . 

In addition they could be 
subject to delays, truck break
downs, and carelessness in 
handling during the transport 
-whether from provincial to 
district levels, to small health 
centres, or to vaccination 
sites in a distant village. 

In catalogue: 136 products. 

"The flaws in the cold 
chain were a major obstacle 
to immunization." says 
Or Ralph Henderson. Director 
of the WHO programme. 

That is no longer so, for two 
reasons. Firstly, WHO officials 
put to use equipment already 
on the market; they modified 
equipment found; and they 
designed equipment- some 
50 items all told- for the cold 
chain. 

And secondly, they pro
duced manuals and set up 
courses that have trained 
tens of thousands of health 
workers - among them store
keepers. nurses. doctors, and 
virtually every type of worker 
along the cold chain-in man
agement techniques. 

"E'quipment ts certainly 
much less a problem than 
when we started," says 
James Cheyne. WHO technical 
officer "What we Deed now 
are the skilled people to make 
sure that the vaccines arrive 
in the right quantities, at the 
right time." • 
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Newsbriefs 
• Ali Maow Maalin, 10 Years Later. This 26 October marks the 
tenth anniversary of the identification of the world's last case of 
smallpox, which occurred in Merka, a seaport in Somalia, in 1977. 

Ali Maow Maalin, the victim, made a full 
recovery and is now 33 years old. 

The WHO programme to eradicate the ancient 
scourge was launched in 1967, thirteen years 
later, in May 1980, the disease was declared 
officially eradicated. 

The savings to countries since then has been 
estimated at US $1,000 million yearly- through 
not having to immunize against smallpox nor treat 
cases, and being able to dispense with quarantine 
formalities. 

• Education Five Times Over. Apart from preventing transmis
sion by blood, "education, education, education, education and 
then some more education." 

That was the response given by Or Jonathan Mann, respon
sible officer for WHO programmes against AIDS (Acquired 
Immunodeficiency Syndrome) when asked on "Worldnet" televi
sion to list the five most important measures to avoid the spread of 
the dread disease. 

With neither treatment nor vaccine in sight, AIDS can only be 
prevented through information aimed at high risk groups and at 
health officials. 

In a related developm.ent, Or Halfdan Mahler, WHO's Director
General, vowed to seek US $200 million for AIDS programmes this 
year. During a news conference at United Nations headquarters in 
New York, he called for international support against the disease to 
match in magnitude the campaign that wiped out smallpox ten 
years earlier. 

"All of us have been underestimating it, and I in particular, " he 
admitted, in reckoning that 100,000 are afflicted worldwide, that a 
million more suffer from AIDS-related disorders, and that up to 
10 million are infected with the virus without vet showing symp
toms - and are thus able to spread the disease. 

• Kangaroo Mothers. The lives of premature babies, often 
weighing as little as two pounds and a half, are being saved in 

• Colombia by bundling them in a sling close to their mother's 
breast- thus affording them care in much the same wav as a baby 
kangaroo receives it while in its mother 's pouch. 

This keeps the newborn baby warm, close to breast milk and 
also to the mother's hear.t-beat, with its emotional reassurances, 
according to ,world Development Forum, a newsletter published 
by the Hunger Project in Washington, D. C. 

A report made at an international conference held at the Carter 
Centre (named for former US President Jimmv Carter), in Atlanta, 
Georgia said that babies are so treated until they gain normal 
weight and size. 

• "This is another way to say' I love 
you, Daddy'". That's the caption of 
this car.toon by Hank Ketchum, creator 
of that irresistible little tyke, Dennis the 
Menace, seen here cheerfully dispos
ing of all things related to tobacco 
including his father's pipe, cigars and 
cigarettes. 

The cartoon appeared in US news
papers as part of the "Great American 
Smokeout Week," during which smok- '.'.: 
ers are asked to quit. 

Another cartoonist who has taken a 
public stand against smoking is Maurice de Bevere. or Morris. His 
creation Lucky Luke, Europe's most renowned cowboy, has 
kicked the habit and taken to chewing grass instead. 

In the next issue 
How much progress has been made since WHO chose as its 

~· World Health Day slogan for 1976 · "Foresight Prevents 
" Blindness" 7 Our April issue examines efforts in different 

parts of the world to overcome preventable blindness. 
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