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EPIDEMIOLOGY: ESSENTIAL TOOL FOR HEALTH 

Knowledge is strength 
Dr Jean-Paul Jardel 

Assistant Director-General of the World Health Organization 

"Health for all by the year 
2000" is the social objec-
tive which the Member 
States of WHO set them
selves in 1977. It will only 

be attained if major health problems 
and their deeply underlying causes are 
resolutely tackled by appropriate stra
tegies. Health for all does not mean 
merely providing more and better 
services to care for patients, alleviate 
suffering and prevent disablement and 
premature death. It also implies pre
venting the occurrence of disease and 
encouraging healthy lifestyles in an 
environment conducive to health. 

To do this, we need to know the 
frequency, distribution and evolution 
of diseases, their causes and all the 
factors that facilitate or prevent their 
emergence and development, and we 
must be able to identify the individuals 
and groups at particular risk. But in 
addition we must be able to evaluate 
the impact of the measures that are 
taken to promote health, prevent 
disease and control its consequences. 

Epidemiology is an essential tool to 
this end. This science is to the com
munity as clinical medicine is to the 
individual patient. It examines the 
health status of human groups and 
seeks to identify the individual, 
environmental and social factors which 
influence that status. Long confined to 
the study of epidemics of infectious 
diseases, epidemiology has in recent 
decades moved into the areas of 
chronic diseases, accidents, mental 
health, and the risks related to life
styles. It also enables us to study the 
way in which the health services are 
perceived and used by the population, 
and to measure their impact. Know
ledge of the epidemiological situation 
will thus have a direct bearing on the 
size and scope of the health services, 

Meticulous records of eve.ry individual's 
health status - starting even before 
birth - help the epidemiologists to take 
the pulse of a whole nation. 
Photo M. Baranauskas, A M. Babul and WHO/ 
P. l.arsen 
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and on many other aspects of social 
and economic life, such as food, 
housing, working conditions or edu
cation. 

The epidemiological approach is 
based on information and its analysis. 
In ·some cases, especially in studying 
new problems (for example, AIDS) or 
issues that are not yet well understood 
(for example, the significance of disabi
lity), it may be difficult to identify and 

What is epidemiology? 
Epidemiology, the basic .sei.ence 
of public health, is the stuoy~gf 
the distribution and Ele}ern1r~ 
qants of health-related.: syltes 
~nE! events in populatiqn~.~ and j· 
t!Jeapplication of this .stu to ···· 
control health problem9: 

·· •International EpidenJ:(ploglcal 

il;~.~oc;,cu~sn 
Epide[;Tliology: The st~Eiy qf 1he 
relationship of the . .variousij 
factors determining .. the .. :fre
quency and distribution: .of 

. diseases in a human cqn1munity. 
Oar/and's 11/ustrated/l(!ed{cal 

Djctiqnqry 
!ii.· . . ji :.:· : :·. 

Epi.derniology:· The prC!QCh .pf 
mtnedic;al science concerned with• 
the occurrence, transmissiq~pnd 
control of epidemic diseases·. ~ 

Col/ins English,pictiop~ry 

collect the data that are required. But 
very often the information is only too 
abundantly available, in which case the 
principal difficulty is to make judicious 
use of it to orient health activities. So it 
is not enough to develop skills in 
epidemiology only by training 
specialists in this discipline; such skills 
should also be promoted by ensuring 
that all who work for the protection 
and improvement of health have a 
grounding in this approach. It was in 
this spirit that the World Health 
Assembly recommended last year that 
greater use should be made of epi
demiology in support of Health for all, 
and that training and research in this 
field should be intensified. 

More than any other of the 
approaches used in the health 
sciences, perhaps the epidemiological 
approach must innovate, translate its 
findings into language which is clear 
and immediately understandable, and 
arrive at conclusions which can be put 
into practice in health programmes 
and policies. Important communi
cation, ethical and political problems 
arise, several of which are discussed in 
this issue. More important than catalo
guing the things that are wrong and 
the things that could be better is the 
need to find new ways of bringing 
about change. Epidemiology closely 
allied with health policy should help us 
to achieve this. • 

'IEA.R AND QlNIC ~lSE PERFORMANCE REPORT FOR METRO
POUTAN [}!AKA FAMILY PLANNING SA TELUTE PROJECT 



"Tell me, doctor, is 
epidemiology dangerous!" 

I 
confess that I was disconcerted 
by this question. In tryi. ·ng to reply 
I had first of all to think about 
what epidemiology is, how it is 
used and why. In one of the 

oldest texts on epidemiology, Hippo
crates of Cos stresses the importance -
in order to fight the diseases which 
attack communities - of studying the 
place (where?), the time (when?) and 
the characteristics of those communi
ties (who? how?). 

The epidemiology of the environ
ment and of lifestyles were thus 
already subjects of concern about 25 
centuries ago. Even older texts found 
in the Indus Valley discussed similar 
preoccupations as regards water 
supplies and improvements in sani
tation. The development of health 
statistics in the 17th century made it 
possible to give better and more 
systematic answers to the question: 
how many? which had been more or 
less evaded until then. Various other 
factors have since contributed to the 
development of epidemiology over the 
last 200 years. 

The evolution of medicine and 
public health in the course of the last 
century led to a better knowledge of 
infectious diseases and ways of fighting 
them. (The application of this know
ledge is always topical, and resulted in 
the eradication of smallpox ten years 
ago, while these methods continue to 
be applied today, for example, in the 
fight against AIDS). But even before 
the existence had been proved, during 
the second half of the 19th century, of 
infectious germs and the laws 
governing their transmission, "the 
study of water and habits" had already 
made it possible to take action on the 
factors that influence health. In 1849 
John Snow, after studying the water 
supply sources in a London district 
hard hit by cholera, removed the 
handle of a pump that supplied water 
which he considered dangerous. Two 
years earlier, lgnaz Semmelweis 
caused a sharp drop in the number of 
women dying in childbirth in Vienna's 
hospital by calling for midwives and 
doctors to wash their hands before 
examining mothers-to-be. 
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Michel C. Thuriaux 

Hippocrates said ... 
"Whoever would study medi

cine aright ... must consider the 
effect of each of the seasons of 
the year and the differences 
between them ... The effect of 
water on the health must not be 
forgotten . . . When a physician 
comes to a district previously 
unknown to him, he should 
consider both its situation and 
its aspect to the winds . .. Then. 
think of the soil. whether it be 
bare and waterless or thickly 
covered with soil and well
watered . . . Lastly consider the 
life of the inhabitants them
selves: are they heavy drinkers 
and eaters and consequently 
unable to stand fatigue , or -
being fond of work and exercise 
-eat wisely but drink sparingly? 
. . . A physician who under
stands these subjects well ... 
would know what epidemics to 
expect both in the summer and 
in the winter, and what particu
lar disadvantages threatened an 
individual who changed his 
mode of life . . . He would be 
very successful in the practice of 
medicine ." 

Epidemiology is not limited only to 
infectious diseases, not by a long way. 
Our food and the manner in which we 
eat affect our health. James Lind in the 
18th century and Kanehiro Takaki in 
the 19th showed the role played by 
food in the fight against scurvy and 
beri-beri. At the beginning of this 
century, Joseph Goldberger studied 
the deficiencies which affected poor 
people in the United States and which 
provoked insanity in sufficient numbers 
to fill the asylums; as a result he 
developed methods which are still 
being applied in the epidemiology of 
disorders related to nutrition. 

In the same way, our general life
styles and our working conditions 
affect health. Last century, in the 
Mulhouse region of France, Louis
Rene Villerme had already described 
the effects of their working conditions 
on the health of the cotton workers. 
Closer to our own time, in the 1950s, 
the epidemiological studies of Richard 
Doll and Austin Bradford Hill drew 
attention to the active role of tobacco 
in lung cancer. These studies provided 
the basis for the works which have 
made us better able to identify the risks 
involved in tobacco and to develop 
programmes to combat smoking. 
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"Our food and the manner in which we 
eat aHect our health., A meal for poor 
children in India. 
Photo T. P. Singh 

Fadng page: lgnaz Semmelweis (181~ 
1865) and his hygienic basin 
encountered the hostility of colleagues 
who saw no reason for doctors to wash 
their hands before examining women 
in labour. 
Photos WHO 

Finally, epidemiological methods 
have been applied to the development 
and use of the health services, whether 
by comparing methods of intervention 
(efficacity of the cervical smear in the 
struggle against cancer of the neck of 
the uterus) or ways of promoting 
health, or of establishing what types of 
service and staff can most efficiently 
take charge of health care activities. 
Studies of this type have, for example, 
made it possible to confirm the 
effectiveness and usefulness of various 
categories of personnel in family 
planning programmes in several coun
tries. One such study provided the 
under-pinning for the setting up and 
evaluating of nurse practitioners in 
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major health care programmes in the 
United States. 

So we can say that epidemiology 
helps us to identify the factors which 
influence our health (by giving answers 
to the questions where, when, who, 
how much?). The most important 
question still remains: and then? In 
order to reply effectively, it is necessary: 
- "Firstly, to know how to draw con-

clusions that result from these 
replies (that is the role of the 
analyses carried out by epidemi
ology); 

- "And secondly, to want to apply 
those conclusions in support of 
programmes and policies - or to 
develop new ones - that will make 
better health possible (the role of 
political decision) . 
It is therefore essential that epidem

iological knowledge and political will 
support each other. The member 
countries of WHO recently established 
precise health goals and drew up 

Al l photos in th is issue which are not marked 
WHO or © for copyright are entr ies in WHO's 
40th anniversary International Photo 
Competition. 

policies that would be needed to attain 
them. They are now striving on a 
regular basis to collect the vital 
information which will enable them to 
measure their progress towards the 
goals. On the basis of this information, 
they will then try to develop their own 
new programmes and policies or to 
improve existing ones. All these will 
entail considerable changes and 
readjustments, which are unlikely to be 
effected without a great deal of heart
searching. 

Let me come back to the question 
which began this article. All political 
action is risky, and no change can 
come about without risk. In the case of 
Semmelweis mentioned above, the risk 
proved to be only too real. Exposed to 
the hostility of colleagues who could 
not forgive him for insisting on their 
washing their hands before examining 
women in labour, he died insane and 
in misery in 1865. Without necessarily 
wishing to go quite so far, it might be 
useful to recall that, to the degree that 
it supports health policy or even just 
politics generally, epidemiology is 
neither totally harmless, innocent, nor 
without risk. And perhaps that is not 
such a bad thing. • 
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H
ow to get the best results 
with the least expense -
this is the dilemma which 
most health programmes 
have to resolve, since their 

resources are almost invariably limited. 
Epidemiology, with the backing of 
economic analysis, offers a solution to 
this dilemma by scientifically analysing 
the health status of a given population. 

Its basis lies in those events in life 
whose complexity is so difficult to 
describe - birth, sickness and death. So 
the epidemiologist has to start by 
selecting what are called "indicators" -
the factors that can present a simple 
but representative picture of a certain 
situation. The most useful indicators in 
the field of maternal and child health 
(MCH) can be shown in diagram form. 

In May 1986, an MCH project began 
in the town of Sikasso (70,000 inhabi
tants), in southern Mali. The project 
was a joint creation of two non
governmental organizations - the Mali 
and the Swiss Associations for Mater
nal and Neonatal Health. They were 
assured of the collaboration of Mali's 
National Medical and Pharmaceutical 
School and National Institute for 
Public Health Research, together with 
the Department of Community Health 
and Tropical Medicine of the Uni
versity of Geneva and the Ciba-Geigy 
Foundation of Switzerland. 

The first step was to arrange pre
natal visits, vaccinations, clinics for sick 
children and advice on family plan
ning. These proved so welcome to the 
population that only one year later the 
premises had to be enlarged, and two 
further routine activities were added -
oral rehydration therapy against diar
rhoea (all too frequent among children 
in that area) and nutritional education. 

Given this rapid evolution, how 
would it be possible to foresee the 
project's future activities? It was clearly 
essential to know how the users per
ceived the programme, how they 
availed themselves of the services 
offered and, above all, what the impact 
was on their health. 

An inquiry began at the end of 1987 
in an attempt to answer such questions 
as: to what extent has the health of 
mothers and children improved? how 
many lives have actually been saved? 
and what is the attitude of the popu
lace towards health care, preventive 
medicine and family planning? 

The inquiry looks at a sample of 
so-called "nuclear" families (a family 

Grandfather and child in Mali. The 
Sikasso Project looks at a sample of 
"nuclear" families in sickness and in 
health. 
Photo B. Genier © 
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The research team includes seven men 
and women recruited from Sikasso, and 
therefore familiar with the town and its 
local traditions. 
Below: the questionnaire for mothers 
ensures that each child's immunization 
record is noted. 
Photos WHO/P. Pittet and Ron Giling 

head, his wives and their children), 
representing about ten per cent of 
the population, who will be visited 
once a year for a period of five years. 
At the end of the study, the families 
will be grouped according to the 
frequency of their visits to the MCH 
centre in order to compare trends in 
the evolution of the various indicators 
chosen. The positive influence of pre
natal visits on maternal and perinatal 
mortality is well-known. 

WORLD HEALTH, June 1989 

The researchers drew up a set of 
questionnaires for men, for women 
and for children. The head of the 
family is asked about the structure of 
his family, his own aCtivities, his social 
and professional status, his knowledge 
of and attitudes towards illness and 
family planning. 

The questionnaire destined for the 
women asks them about their maternal 
life (pregnancies, confinements) and 
the regularity of their attendance at the 
MCH centre - their replies can be 
checked against the record kept by the 
centre. The mothers also answer the 
questions dealing with children up to 
five years of age, since they concern 
the pregnancy and confinement, the 
length of breast-feeding, the immuni
zation record and a check on each 
child's weight and height. Information 
about recent illnesses and any reper
cussions from earlier ailments are also 
noted. 

A special record is kept on children 
~ho have died before the age of five, 
m order to find out what the symp
toms were before death and, if pos
sible, what disease the mother blames 
for it. 

The inquiry team 
To undertake this inquiry, a team of 

seven men and women from Sikasso 
was recruited. In addition to the con-

troller charged with overseeing rela
tions between the populace and the 
town's administrative and health 
authorities, the three men and three 
women members all had higher edu
cation but no medical training, and 
were expressly selected and trained 
with a view to the long-term. All natives 
and residents of Sikasso, they were 
familiar with the town and its local 
traditions. As a rule, the men ques
tioned the heads of family and the 
women their wives. 

Some basic 
epidEuniplpgica.t··· concepts 

Maternal mort{llity ..xelates to 
aiLfemal.e deaths occurrin~ as. a 

.re?u lt_ qf pregnancy gnd 
chtldbtrth; neonatal mortality 
concerns the death$ .pf .t)aqies 
be.f?re __ they are 28 day? old; 
Pe.rmatal mor;tality adds the tally. 
of ._late _ aborttons and of bab_ies 
bqrn dea~; infcmt mortality, is the 
count -of tnfant_ d~B;ths o.~~urring 
before _ the •.... f.trst .pift~cjay _is 
rea,qhEacj . Morbidity -,.._ the ocqur
reoce of illnes~ · includes ipci
d~()ta£ morbidity,whicb refers to 
ne9V cases of illne-ss during a 

,, giv,en periocLand prevalept mor-· 
· bidity.whicl;l . concerns the cases 
that :>are observed at a ... given 
m9ment. In· tl;le _ field qf ty~CI-:J 
inc_idental mo~ality due to cj_iar~ 

' tb9ea· and .... acute respir€Jt.C>ry 
dt~eases. r ()r r~sulting _from the 
cons·equences .of .rsuch aiLments 
as ,poliomyelitis . .is a particularly 
useful indicator. 

Birth raterefers to bitths in the 
context of th~ populatiof) as a 
'wl;lole1• and (csrJ-ility relates ito the 
tot.jal QU!;T)per ·of births among 
worrnen ofchildpearing age 0 5 

44 years). 
Immunization coyerage. CQn

cems the proportion .of young 
~hi_ldrf:m , ~sually up to th.e age of 

:". five, vacc.mated against-,. qn~ or;, 
m9re of the. qis~ases ,embraced 
byigthe Expanded Prowamr:ne,on 
11}1 m un_iz9,tio n { mea;s les. 
d1phth~na. tetanus, poliomyelitis. 
whooptng cough, tuberculosis): 

_. In epidemiology all these 
tcl,_~as are_ expressed as rates~: that 
JS,.,flS an ordinary fraction having 

'asggtts numeratorthe events listed 
here {birth. death, cases ' of 
disease. children immunized) 
and ?S its denominator _ the 
numbers of p~ople observed. A 
comr>garison of:. rates at different 
times and. in different ,situati()ns 
ena81es epidemiologists to judge 
hq;t~ the stqte of l;l_ealth of a 
giv~p population is evolvif)g. 
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The Sikasso project 

The work is carried out under the 
supervision of the Director of Health 
for the Sikasso region. The communal 
authorities and people's representa
tives are kept fully informed about the 
objectives of the enquiry, since local 
and religious leaders and heads of 
women's associations are vital partners 
in such studies. 

Wmning confidence 
The first concern of the researchers 

is to inspire confidence since, until 
now, the only personal inquiries have 
been official censuses. From the start 
they must convince people that the 
information collected will remain confi
dential, and that the family will reap 
benefits as a result of the MCH project. 
Only in thi~ way can they hope to get a 
worthwhile response. 

The first part of the questionnaire 
dealing with general information about 
the family does not pr~ent difficulties. 
The questions concerning knowledge 
of family planning, on the other hand, 
are more delicate. They are put at the 
end of the interview so that anyone 
who might be shocked will not refuse 
to complete the questionnaire. So far, 
500 families have been contacted 
without a single case of a refusal to 
participate. 

Even to the questions about child
ren who have died, the mothers reply 
without suggesting that this might be a 
taboo subject; on the contrary, it seems 
that speaking freely about birth, illness 
and death arouses interest as well as 
confidence in the health services. 

8 

IAMANEH 
The International Association 

for Maternal and Neonatal Health 
(IAMANEH) was founded in 1977 
and includes some fifty national . 
affiliates. They are largely 
independent and each affiliate 
determines its own programme. 
but they all work for the same 
goals: 
- to promote research and the 

dissemination of knowledge in 
the MCH field; 

- to encourage the training of 
specialised personnel; 

- to set up and support struc
tures for disease prevention 
and for the care of mothers and 
children. 
The Mali and Swiss associa

tions have been working together 
since 1980 in the framework of 
two urban programmes of MCH . 

IAMANEH-International holds 
annual congresses to review the 
progress of MCH programmes and 
concepts at the global level. 

There are logistic problems. The 
streets and houses of Sikasso are 
neither named nor numbered, so local 
informants are often needed as guides 
to the family home. A team may spend 
half a day in locating a family, especi
ally when it has only recently come to 
live in the neighbourhood. 

Being alone with the person being 
questioned is not always easy for the 
researcher, particularly with older 
family members, because of the con
stant coming and going. When the 
presence of a third party seems to be 
inhibiting the sincerity of the replies, 
this constraint is mentioned in the 
questionnaire. 

The existence in the bosom of the 
family of nephews, nieces and cousins 
creates some confusion for the resear
chers, particularly in the many poly
gamous homes. The fathers of ten or 
more children often have difficulty in 
attributing immediately such and such 
a child to such and such a wife. It is 
only by comparing the data collected 
and showing it to various family 
members that the exact name and 
identity of the children concerned can 
be established. 

The completed questionnaires are 
checked on a daily basis and then sent 
once a month to the data-processing 
centre. This centre is in Basle, Switzer- " 
land, where powerful computer equip
ment is available to enter and 
catalogue the data and make coherent 
sense of the findings. Eventually these 

Home visit by one of the Sikasso 
research team. 
Photo WHO/A Rougemont 

findings, with all names removed, are 
placed at the disposal of the institu
tions collaborating with the project. 

Why has such a complex apparatus 
been set up for a project that concerns 
fewer than 100,000 persons? No 
maternal and child health project can 
hope to give worthwhile results if the 
initial health status of mothers and 
children is unknown, and if the impact 
of the services offered cannot be 
measured. Moreover, the Sikasso pro
ject will make possible a comparison 
between the families who regularly use 
the health services and those who do 
not. In the long run, this will make it 
possible to observe any trends in the 
selected indicators, and from this to 
deduce which of the services offered 
are the most efficacious at the least 
cost. 

Already some of the information 
collected in the course of the inquiry 
has been used to prepare a nutrition 
programme which was not included in 
the original project. Little by little, with 
the enthusiastic support of the regional 
health authorities, a whole network of 
health information is being created 
which will prove an essential key to the 
future development of Mali's entire 
health system. • 
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New weapons 
A range of new tools- diagnostics, drugs, 
vaccines, vector control measures and 
educational methods- are ready for trials 
in the fight against tropical diseases 

Richard H. Morrow 

T
he tropical diseases that are 
the province of the Special 
Programme for Research 
and Training in Tropical 
Diseases (TOR)* include a 

variety of common important disease 
problems of the developing world. The 
term "tropical" conjures up thoughts 
of steamy jungles with exotic birds and 
beasts; here it is used as a convenience 
rather than as an accurate descriptor 
of a climatically determined set of 
diseases. Although some of these have 
vectors that limit transmission to tropi
cal climes, what is common to these 
diseases is that they afflict poor people 
living mainly in the rural areas of the 
poor countries, that they extract a high 
toll of disability and death, and that 
attempts at their control have generally 
failed. Indeed, schistosomiasis conti
nues to spread wherever dams or 
irrjgation schemes in tropical areas are 
constructed; malaria for many reasons 
is in resurgence; leishmaniasis (kala 
azar) has been re-established in large 
areas of the globe; and African sleep
ing sickness is increasing, with new 
epidemics in both east and west Africa. 

In contrast to the discouraging re
sults achieved through traditional 
disease control efforts, great hopes 
have been generated by new ap
proaches, under development in the 
past decade, to prevent or reduce the 
effects of these tropical diseases. A 
variety of tools - new diagnostics, new 
drugs, new vaccines, new vector con
trol measures and innovative edu
cational interventions - largely brought 
forth from the new laboratory-based 
biotechnology - are ready to be tried 
in clinical and field settings. The chal
lenge to epidemiology is to shift from 
relatively passive, descriptive studies 
concerning the distribution and the 
natural history of a disease to a more 
demanding, activist involvement with 
the community and disease control 
services. This shift is needed to assess 
the potential usefulness of these new 
tools, to determine how best they may 
be applied to the populations in need, 
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and to evaluate what the effects of 
their application will be on the health 
of the people. 

The old-style, academic, fact-finding 
approach may have been necessary for 
understanding tropical disease epi
demiology in the past (and to a large 
extent it still is for AIDS). But in view of 
the many new tools with potential for 
control of tropical diseases now at 
hand, this passive, spectator role must 
be replaced by more active involve
ment on the part of the epidemiologist. 

Most drugs for use in endemic 
disease control programmes are aimed 
at killing the disease-causing organism 
in the host once it is established. The 
main strategy for disease control that 
uses such agents is that of case-finding 
and treatment designed to reduce 
morbidity and mortality. The success of 
such an approach depends critically 
upon finding all or most of the cases -
and for diseases such as tuberculosis 
and leprosy it depends also on case
holding, that is, being able to examine 

and continue treatment of the patient 
at regular intervals over a long period 
of time. Case-finding and treatment 
may also reduce transmission if detec
tion methods can achieve a sufficiently 
complete coverage of all existing cases, 
if the treatment is sufficiently effective, 
and if those cases that can be detected 
by the case-finding method constitute 
the main sources of infection. 

Other agents may also be used to 
prevent infection or disease. Generally 
this does not require individual diag
nosis, but it does need a community or 
group diagnosis to indicate those that 
should receive the substances. These 
agents are usually taken on an individ
ual basis, though sometimes drugs to 
be applied on a mass basis can be 
distributed to a community via such 
vehicles as water supplies (fluoride), 
medicated salt (iodine or chloroquine), 
or fortified bread (vitamins). 

Vaccines can protect individuals at 
risk of acquiring infection by inducing a 
variety of immune mechanisms. These 
immunological reactions may also 
reduce parasitic proliferation within the 
host after invasion, and/ or reduce 
transmission to other people. 

Many of the most effective methods 
for controlling endemic, tropical 
diseases involve alterations to the en
vironment. Nearly all such alterations 
are directed at reducing transmission. 
Classic vector control measures in-

Tracking down disease in a Pakistan 
dinic_ New research tools today call for 
epidemiologists to be more actively 
involved than they were in the past. 
Photo WHO/Zafar 
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elude draining swamps, eliminating 
temporary pools of water to curb 
Aedes aegypti mosquitos, clearing 
bush for tsetse control, and control of 
water levels in irrigation schemes and 
urban water drainage systems. Means 
of reducing human fecal and urine 
contamination have included building 
latrines and sewage systems, ensuring 
clean water supplies, and protecting 
food storage. Nearly all require sub
stantial efforts in education and certain 
changes in lifestyle, and the ecological 
consequences of changing the 
environment need to be carefully con
sidered. 

Changing behaviour 
Some disease control interventions 

are based solely upon changing 
human behaviour through educational 
or promotional techniques - for 
instance, campaigns against smoking 
or for breast-feeding. Virtually all kinds 
of health intervention involve edu
cational components as part of the 
disease control package, but the extent 
of educational effort required ranges 
from providing simple information 
(when and where a clinic will be held) 
to efforts at increasing understanding 
(the importance of immunization), and 
even to attempts to change lifestyles 
(diet, sex). 

The process of trying out new tools 
generally requires a series of studies 
that starts with test-tubes and then 
animals in the laboratory, moves to 
human volunteers in a clinical setting 
and, finally, to populations in endemic 
areas. Although some important new 
control strategies have developed 
directly from field studies, such as the 
vaccine strategy for smallpox eradi
cation and the use of tsetse traps to 
control trypanosomiasis transmission, 
the flow of testing for most new 
intervention tools will be from the 
laboratory to the clinic to the field. 
After a product has gone through the 
various phases of laboratory and 
animal testing in biochemical and 
toxicological studies, and has been 
through phase 1 and 2 studies in 
humans to demonstrate safety and at 
least some evidence of efficacy, a 
randomised clinical trial (RCT) 
normally is carried out to provide 
detailed, objective assessment of its 
safety, acceptability and efficacy. It is 
after this that the multidisciplinary, 
epidemiological field trials may begin: 
the RCT serves as the starting point for 
field trials. 

Field trials are those in which the 
participants are home-based and carry 
out normal activities instead of being 
patients in a clinical setting. They are 
appropriate only for relatively common 
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diseases, but even so the size of the 
study population will often be much 
larger than for the usual clinical trials. 

For trials carried out in a clinical 
setting, the study population is rela
tively captive, good cooperation can 
usually be counted upon and follow
up for outcome assessment is relatively 
assured. For field trials, it is necessary 
to persuade healthy individuals pursu
ing their normal activities, not only to 
accept the intervention procedure, but 
also to participate in outcome assess
ment; (this often requires repeated 
periodic examinations, some of which 
may be uncomfortable and all of which 
are time-consuming, interfering with 
normal activities). Not only is it neces
sary to obtain ethical clearance from 
appropriate national and local authori-

Ensuring clean water supplies - a rela
tively simple way of altering the 
environment for the better. 
Photo Ajoy Sit 
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ties and informed consent from partici
pating individuals, it is also necessary 
to confer with and obtain the blessing 
of the political and community leaders 
before starting the study. 

Many of the tools considered here 
are going to require relatively complex 
multicentre, collaborative studies in
volving people from many disciplines. 
Few investigators and few institutions 
exist in disease-endemic countries that 
are adequately prepared for such stu
dies. The lack of interdisciplinary 
capacity to conduct these studies is a 
major block to the flow of these 
promising new methods from the 
laboratory bench to actual use for 
disease control in the community. To 
build this capacity will require con
certed and cooperative efforts on the 
part of ministries of health and of 
community development, their ende
mic disease control/primary health 
care/social services, academic investi
gators from many disciplines, and 
people in their communities. To assist 

New weapons 

in this process TOR has taken several 
new initiatives for training researchers 
and building research capabilities in 
endemic countries. Partnership link
ages amongst neighbouring investi
gators and their institutions in disease
endemic countries, as well as such 
linkages with selected institutions in 
technically advanced countries are 
being fostered through the recently 
established TDR-Rockefeller pro
gramme. The new FIELDLINCS pro
gramme is being developed to provide 
support through networking arrange
ments for exchanges, workshops, train
ing and recognition of field researchers 
in the endemic countries. Further 
information about these new program
mes can be obtained by writing to 
TOR FIELDLINCS, WHO, 1211 Gen
eva 27, Switzerland. • 

' The UNDP ;World Bank/WHO Special Programme 
particularly concerns itself with malaria, schistosomia
sis, filariasis (both lymphatic filariasis and onchocer
ciasis), trypanosomiasis (both Afrtcan and American) , 
leishmaniasis, and leprosy. 
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Pinpointing the culprits 
Field researchers in Mexico believe that there is room for 
both high-tech lab methods and primary health care. 
"The two are complementary; we all want better care." 

H
igh in the misty green 
mountains of Chiapas in 
southern Mexico , 
scientists have created a 
modem molecular biology 

laboratory near Indian villages where 
doctors are few and far between and 
the living standards are among the 
nation's lowest. 

Their goal is to design new kinds of 
weapons in the battle against infant 
diarrhoea, the leading cause of death 
in children under two years of age 
throughout much of the developing 
world. Using research that combines 
highly sophisticated laboratory tech
niques and computer technology with 
traditional "low-tech" ways of tracing 
outbreaks of disease, the scientists are 
developing simple cost-effective 
methods to supplement the benefits of 
oral rehydration therapy and save still 
more lives. 

A kit that could be used by mini
mally trained persons to identify the 
viruses, bacteria and parasites that are 
responsible for intestinal infections is at 
the top of their list of projects. The kit 
is seen as a means of identifying not 
only the causative organisms but also 
the ways by which they are transmitted 
within a community. At the same time, 
using genetic engineering techniques, 
the scientists also envisage developing 
a vaccine to protect children from 
many causes of diarrhoea by incorpo
rating into it elements of the major 
organisms which are responsible. 

"We can do everything in Chiapas 
laboratory that a modem molecular 
biology lab can do," said Or Gary K. 
Schoolnik, a physician and molecular 
biologist and associate professor of 
medicine at Stanford University 
Medical School in California. He and 
Or Edmundo Calva, of Mexico's 
Centre for Genetic Engineering and 
Biotechnology, are eo-principal investi
gators of the research project which is 
being funded by the Rockefeller 
Foundation and WHO. Their laboratory 
is located in San Cristobal de las 
Casas, a 450-year-old town founded 
by a follower of Hemando Cartes, the 
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Dr Renato Ziirate, head of the district 
laboratory in San Cristobal, believes 
that diarrhoea/ infections may be 
passed to infants by their older brothers 
or sisters. 
Facing page: A sick child in a Chiapas 
village is comforted by a Catholic nun. 
Photos H. Nelson © 

Spanish conqueror of Mexico. San 
Cristobal is the principal locality of a 
region where some 250 ,000 
descendants of the ancient Mayan 
civilisation live, their small communities 
scattered among mountains covered 
by dense rain-forest. 

Researchers and Tzotzil-speaking 
health workers journey out from the 
town to villages where the field work 
has been taking place since the project 
began in 1987. According to Or Enri
que Castro, a federal epidemiologist 
working in Chiapas, only 17.5 per cent 
of houses have adequate sanitary 
facilities and more than three-quarters 
of residents lack a safe water source. 
Quoting statistics from Mexico 's 
National Institute of Nutrition, Castro 
said that only 10.8 per cent of Chiapas 
children receive an adequate level of 
nutrition. 
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According to Or Francisco Millan, 
chief of the health district in which San 
Cristobal lies, the Mexican government 
has built 600 new health clinics in 
Chiapas in the past decade. But, he 
added, many more are needed - 600 
in his district alone. In addition, many 
more community health workers 
should be trained to staff clinics where 
no medical doctor is now stationed. Of 
the 400 villages with populations 
under 1,500 in Millan's district, only 
150 have a clinic and many are staffed 
only by community health workers. 

In 1987 and 1988, groups of 
Stanford medical students spent the 
summers taking a census in each study 
village. With the full cooperation of the 
Mexican government, and the village 
leaderships, they identified each 
household and its family members and 
documented their medical history. 
Their work established the severity of 
the diarrhoea problem, the mortality 
rates and other baseline information 
which will be needed to monitor 
progress as the project continues. The 
census revealed that the average 
mother delivers seven children but 
loses two within the first year or two. 
Mortality between the second and 
twelfth months of life ranged between 

140 and 180 deaths per 1,000 live 
births. According to Schoolnik, about 
100 of these deaths are attributable to 
diarrhoea. 

The diagnostic kit which the resear
chers plan to develop will consist of 
"dip-sticks" coated with chemicals 
which cause the stick to turn a certain 
colour when it comes in contact with 
the DNA that characterises each 
diarrhoea-causing organism. The 
colour identifies the organism - white, 
for example, for a bacterium known as 
E. coli, pink for Shigella and so on. 

New technique 
For the first time perhaps anywhere 

in the developing world, Schoolnik 
said, the researchers last summer 
identified bacteria in stool specimens 
by using a newly developed technique 
called the polymerase chain reaction 
(PCR). It is this technique, together 
with other advanced methods such as 
molecular "fingerprinting," which the 
scientists believe will enable them to 
make significant contributions to diar
rhoea control. PCR is so sensitive that 
it can find a single organism in a 
specimen, distinguish it from other 
organisms which may be present 
and identify it with a high degree 
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of certainty. 
While these biotechnology methods 

may be useful in helping physicians to 
treat the illness, the scientists said the 
major benefit will come from using 
them to supplement the investigation 
traditionally conducted by epidemiolo
gists to identify the source of an 
infection. Possible sources include 
water, food or human carriers. In 
addition, the scientists said, these 
sensitive techniques may also greatly 
enhance the ability to trace the modes 
of transmission from one individual to 
another. This information can then be 
used to plan specific public health 
interventions. 

"We want to know where a particu-
lar pathogenic micro-organism resides ~· 
in a community and how it moves 
from there to susceptible hosts," 
Schoolnik said. "Instead of saying that 
an outbreak is caused by, say, Shigella, 
we can incriminate a particular strain 
of Shigella by determining its specific 
DNA 'fingerprint'." The advantage of 
such precision is that it allows health 
workers to distinguish between a 
number of strains of a pathogen which 
may be causing several outbreaks in a 
community, each of which may have a 
different reservoir which must be 
identified if control measures are to 
work effectively. 

Health workers are often uncertain 
whether the source of an infection is 
the water supply or some other reser-
voir, according to Or Renato Zarate, 
chief of the public district laboratory in 
San Cristobal. With these new tools, 
health workers can identify organisms "4 ·. 
exactly and also determine their source 
or sources. For example, he said there 
is evidence, although not yet proof, 
that infections may be transmitted to 
infants by their older brothers and 
sisters who, although not ill them
selves, act as carriers. 

While conventional diagnostics are 
capable of doing some of the same 
things, the new technology is better 
suited for use in developing countries 
because it is faster, more precise and 
will not require highly trained techni
cians, according to Schoolnik. Once 
the initial capital investment has been 
made, applying the system may also be 
less expensive than older methods. 

The scientists expect that the studies 
under way in rural Chiapas, together 
with a similar study that is being 
initiated in a low-income area of 
Mexico City, will yield enough informa
tion to predict which organisms need 
to be incorporated into a vaccine to 
prevent most cases. Schoolnik said the 
available evidence suggests that such a 
vaccine may be equally useful in other 
developing countries. 

Despite the striking successes of oral 
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At risk from diarrhoea/ infections: child
ren in a small community in Chiapas, 
southern Mexico. 
Facing page: More than three-quarters 
of the families in this region lack a safe 
water source. 
Photos H. Nelson © 

rehydration therapy programmes, the 
scientists argue that improved labora
tory capabilities are needed to further 
improve diarrhoea control. At the 
same time, they support increased 
preventive measures such as improved 
sanitation and water purification. 

Millan, the Chiapas health district 
chief, is highly enthusiastic about the 
public health potential that the 
research project promises for his 
district. He said the computers which 
the Stanford team has provided to his 
department make possible a conti
nually updated statistical analysis of 
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the health situation in his district. 
"Other states are very impressed by 
our statistical development. We can 
now track disease outbreaks in real 
time, instead of learning belatedly that 
last year we had an epidemic," 
Millan said. 

Together with the high-tech diag
nostic programme, his department is 
strengthening the midwifery service -
which delivers 80 per cent of navbom 
babies in the area - by providing the 
midwives with bags containing disinfec
tants, scissors and other simple 
essentials. 

Nothing in the bank 
Zarate, the laboratory director, sees 

another justification for strengthening 
high-tech laboratory methods in 
developing countries. "We are a 
developing country," he points out. 
"We can't neglect expensive tech
nology, because it has proven to have 

potential. In Mexico, we spend all our 
money on elementary health care and 
we do little research. That means we 
don't have anything in the bank that 
we can use in the future." 

Schoolnik takes yet another 
viewpoint. He doubts the assumption 
that money spent on technology in 
developing countries takes funding 
away from primary health care and 
preventive medicine. 

"Our funds, which come from 
research-oriented sources, would never 
be used for primary care. So in no way 
are we limiting money for primary 
care," he said. "Our hope is that by 
doing good science we will develop 
diagnostic kits and a vaccine which will 
have the advantage in years to come 
that the internal combustion machine 
had over the horse and buggy. We are 
not stealing from Peter to pay Paul. 
The two goals are complementary; we 
all want better health care." • 
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the laets ollile 

A pregnant woman who smokes risks harming her baby as 
well as herself. Together with the sociatsciences, epidem
iology can help to devise programmes to counter the 
epidemic of tobacco-related diseases. 
Right: WHO is committed to the eradication of polio 

1 ·within the coming decade. The disease still lames 
thousands ·of youngster$ in the Third World. 
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E ach one of us is born, grows up, perhaps 
marries and has children, and dies as a single 
individual. Our health is a personal matter, 

and we do our best - each as an individual - to 
prevent our own ill-health. 

But the health status of a village, a district, a city or 
the whole planet is a collective thing. lt can only be 
assessed by bringing together all possible information 
about every individual in order to determine what 
patterns there may be in the distribution of disease -
or indeed of good health in a given community. 

This is the role of epidemiology - the study and 
the application of all those "facts of life" that bear on 
our well-being. In collating those facts and estab
lishing the patterns that put lives at risk, or that 
cause certain diseases and encourage their spread, 
research which may seem remote and arcane is 
helping medical science to put together a global 
jigsaw of health. 
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Above: Netting protects this baby in South-East Asia. 
But the feeding-bottle is all too often a source of 
diarrhoea and malnutrition. 
Below: Data on road accidents collected from around 
the world reveal an enormous toll of death and 
disablement. 
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Lifestyle hazards 
Mauritius has found that it has rates of 
heart disease and hypertension as high as 
major developed countries. Now it is 
working positively to rectify this situation. 

by the Mauritius Non-Communicable Diseases Study Group 

I 
n the space of a few decades, 
there have been remarkable 
reductions in morbidity and mor
tality due to infectious and para
sitic diseases in most developing 

countries in all regions of the world. 
However, other threats to health in the 
form of the so-called "Western 
degenerative" or "lifestyle" diseases are 
emerging at rates that far outstrip what 
would be expected from the fact that 
people are living longer. 

In many developing nations, already 
beset with economic, social and other 
health problems, the rates of heart 
disease, diabetes and hypertension are 
as high as or even higher than in major 
developed nations. These chronic 
diseases impose a destructive drain on 
communities through their association 
with sickness and premature death. 

Mauritius, lying in the southern 
Indian Ocean to the east of Madaga
scar, is an example of a nation 
attempting to come to grips with these 
new health problems. Between 1942 
and 1986, infective and parasitic 
diseases as a cause of death among 
Mauritians fell from 45 per cent to 2.8 
per cent of all deaths. Over the same 
period, deaths from cardiovascular 
diseases increased from 3.9 per cent to 
44.5 per cent of total deaths. 

The short period, 1982 to 1986, 
saw a dramatic rise in deaths attributed 
to diabetes mellitus, from 2 per cent to 
6.5 per cent of all deaths, although 
improved case-finding and death certi
fication practice may have contributed 
to this three-fold increase. 

In 1982, even before this rise was 
documented, the government of Mau
ritius grew alarmed at routine disease 
statistics and sought assistance from 
WHO. In response, WHO sent a consul
tant, Professor Paul Zimmet, an 
Australian diabetes researcher and 
clinician who heads both the WHO 

Health check-up in Mauritius as part of 
the "non-infectious diseases, swvey. 
Photo Uons International Diabetes Institute © 
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Collaborating Centre for the Epidem
iology of Diabetes Mellitus and the 
Lions-International Diabetes Institute 
in Melbourne. 

He advised the government to con
duct a study on the population-based 
sample, with the aim of documenting 
the nature and extent of the non
communicable disease problem. 
Further, if it was thought appropriate 
on the basis of the survey results, he 
urged the government to institute and 
evaluate a community-based non
communicable diseases prevention 
and control programme. 

WHO support 
When plans for a study were finally 

drawn up in 1986, the Mauritian 
Ministry of Health sought the assis
tance of the WHO Collaborating Centre 
in Melbourne. In turn, Professor 
Zimmet gained support from two 
WHO Collaborating Centres in Finland 
and the United Kingdom which had 
expertise in other areas of non
communicable disease epidemiology. 

The survey of disease and risk factor 
prevalence was conducted over four 
weeks in early 1987. Two survey 
teams, each comprising about 20 local 
and overseas health personnel, worked 
concurrently at ten randomly selected 
survey sites. Data collected on 5,100 
Mauritians included questionnaire 
information on medical and family 
history, and personal habits such as 

exercise patterns, smoking and alcohol 
consumption. Examination procedures 
included measures of obesity, blood 
pressure, electrocardiography, glucose 
tolerance tests, and other biochemistry 
including blood lipid levels. Most of the 
routine biochemical analyses, such as 
for cholesterol and uric acid, took 
place at the Central Laboratory in 
Mauritius, wh!lst more specialised tests 
were undertaken on specimens trans
ported to the United Kingdom. 

The survey was enthusiastically 
received by the population, and the 
overall response rate of 86 per cent 
was remarkable considering that parti
cipants had to give up a whole 
morning for all procedures to be 
completed. The interest of the com
munity in their own health status 
augurs well for the future preventive 
programmes. 

But the results were even more 
serious than predicted, with rates of 
non-insulin-dependent diabetes, coro
nary heart disease, hypertension and 
hypercholesterolaemia (high blood 
fats) amongst the highest reported in 
the world. No ethnic or socio
economic sub-group of the population 
was exempt. 

Diabetes was found to exist in 
virtually epidemic proportions in all 
ethnic groups and social strata, the 
rates being several orders of magni
tude higher than those of Western 
countries. In Mauritians aged 25 years 
and over, 12.7 per cent have diabetes 
and a further 17.5 per cent have 
impaired glucose tolerance (and are 
thus at high risk of developing the 
disease in the future). Western coun
tries such as Australia and the USA 
have rates of non-insulin-dependent 
diabetes of between three and six per 
cent. 

Furthermore, in Mauritian adults 
aged 45 and over, one in two has 
diabetes or is at high risk of developing 
it. Mauritians with diabetes are also 
more likely to have associated coro
nary heart disease, stroke, hyperten
sion and high blood fat levels. High 
diabetes prevalence rates were seen 
even in young adults, which suggests a 



heavy toll of complications and an 
increasing burden on health resources 
in future years. 

Similarly, the prevalence of hyper
tension was high. Once again, rates 
were high in young adults and rose 
dramatically with age. Of the popu
lation aged 25 years and over, 14.8 
per cent have hypertension. In the 
over-45 age group, prevalence is 28 
per cent. 

Elevated fat levels 
Coronary heart disease also occur

red with high frequency in the popu
lation and, as a nation, the Mauritian 
population appears to have close to 
the highest percentage of people with 
elevated blood fat levels in the world. 
At least 50 per cent of the adult 
population have hypercholesterolae
mia, and according to currently recom
mended levels more than 20 per cent 
would require intensive medical treat
ment for the condition. Although the 
survey did not rigorously investigate 
the prevalence of major complications 
of these disorders, the self-reported 
rates of angina, heart attack, stroke 
and gout were much higher in those 
with diabetes and hypertension by 
comparison with normal participants. 

Current attempts at controlling 
these diseases are probably inadequate 
or ineffective. For example, a high 
proportion (85 per cent) of partici
pants with previously known diabetes 
were on drug treatment, primarily with 
oral hypoglycaemic tablets. This pro
portion seemed high to the principal 
investigators, who felt that weight loss 
and dietary advice might be preferable 
in many cases. Of those on drug 
treatment, about one-third had unsatis
factory fasting glucose levels. More
over, a disturbingly high proportion of 
young confirmed hypertensive partici
pants were not on any treatment at all, 
a finding with important prognostic 
implications since these individuals 
would be at high risk of stroke and 
heart attack. 

Disease risk factor levels were high 
within the population in general. Even 
in quite young adults, plasma chole
sterol and triglyceride levels were dis
turbingly high. Rates of cigarette 
smoking among men (but not among 
women) were higher than among their 
counterparts in many Western coun
tries; 58 per cent of men and 6.9 per 
cent of women were regular smokers. 

Excessive alcohol consumption 
occurred principally in men, particu
larly younger ones, and women gen
erally reported very low levels of 
regular overall physical activity and 
almost no leisure activity. An estimated 
20 per cent of men and 33 per cent 
of women were overweight by inter
national standards. The survey results 
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Mother-to-be on the weighing-scales. 
The health authorities in Mauritius 
have shown a refreshing commitment 
to tackling their country's non
communicable disease problem. 
Photo Alain Jean Ahkee 

have been assessed by an International 
Advisory Committee which has met 
with Ministry of Health officials in 
Mauritius. 

The government is currently plan
ning and carrying out an integrated 
non-communicable disease interven
tion programme, along the lines of the 
WHO Interhealth proposals (Integrated 
programme for prevention and control 

of non-communicable disease through 
community health). Primary preventive 
activities will focus on behavioural and 
structural changes related to smoking, 
healthy nutrition, and levels of physical 
activity in the community. Secondary 
prevention targets include improved 
case detection, expanded health edu
cation services, and an upgrading of 
follow-up and rehabilitation facilities. 

The Mauritian authorities have 
shown refreshing resolve in their com
mitment to prevention and control of 
their country's non-communicable 
disease problem. Their programme 
may well form a model on which other 
countries, both developing and 
developed, might base their own 
activities. • 
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The well·being of the Maori 
A Maori doctor explains how social and cultural 
factors may explain statistical differences between 
Maori and non-Maori figures for health and education 

A 
otearoa (New Zealand) has 
a population of 3.3 million, 
of whom 12.2 per cent are 
Maori. It was over a 
thousand years ago that 

the Maori came to this land from 
Hawaiki in Eastern Polynesia bringing 
with them the "Polynesian culture." 
The temperate climate and diverse 
natural resources enabled the Maori to 
adapt to their new environment. 

Nine hundred years later, in the 
19th century, these islands saw the 
arrival of the Pakeha (Europeans) who 
were soon to establish a British colony 
there. Although the initial contact with 
the Maori met with suspicion, the 
Pakeha were presently able to establish 
a rapport which eventually led to the 
signing of the Treaty of Waitangi. 
Under the Treaty a partnership was 
made between the Maori Chiefs (Nga 
Rangatira) on behalf of their people 
and Queen Victoria as Chief of Great 
Britain, who extended to the "Native of 
New Zealand her Royal Protection and 
imparts to them all the Rights and 
Privileges of British subjects." 

It is unclear to what extent Nga 
Rangatira understood the full impli
cations of the Treaty they had signed, 
since there had been a number of 
instances where a conflict of trust had 
been perpetrated by the representa
tives of the British government, especi
ally on matters of land tenure. Indeed 
the Treaty itself has been the focus of 
much discussion, particularly in recent 
times, by both Pakeha and Maori. For 
instance, since the recognition of 
Maori as an official language in 1987, 
it is now unclear whether English is an 
official language in law. 

It can be said that there have been 
some benefits for Maori health and 
well-being, and some good has been 
gained from British culture over this 
time. But there are many aspects of 
British culture which the Maori has 
learned to his or her disadvantage -
such aspects as material wealth, the 
system of government and social 
behaviour. 

There is no doubt that, over the 
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years, the Maori has had to struggle in 
order to survive within "a foreign 
cultural environment" at the expense 
of his own culture. From this context 
there has resulted much psychological 
distress and anger directed at the 
"institutions" of material wealth. 

Both British culture and the English 
language had a marked influence on 
the lifestyle of the Maori to the extent 
that a cultural transformation became 
inevitable. Through this culture the 
Maori was introduced to the concept 

Body callipers measure a sturdy Maori 
in Aotearoa (New Zealand). 
Photo WHO/P. Almasy 

of money, the use of the gun as a 
weapon , woollen garments for 
clothing, processed food in the form of 
flour, government, a system of law and 
politics. At the same time many foreign 
diseases arrived, such as gonorrhoea, 
syphilis, tuberculosis, alcohol abuse 
and other forms of social degradation. 
In the early part of this century, efforts 
to improve the public health of the 
villages were undertaken by two promi
nent Maori doctors trained in 
"western" medicine. They relied on the 
Maori language as the means by which 

they could "educate" their own people 
on matters pertaining to health. 

The Maori understanding of health 
highlights "the spiritual welfare which 
interacts with the physical, mental, 
social and cultural well-being of man 
and his environment." Language is an 
essential feature of culture for it pro
vides the means of sustaining tradi
tions, beliefs, customs and values 
(taonga); hence for the Maori his 
health and well-being depended on 
this valuable asset. 

The Pa (village) sites were located in 
a way that allowed village life to be well 
protected from invading forces but at 
the same time to be well serviced with 
basic needs in the way of potable 
water, food (fish, fowl, kumara, plant 
roots and so on), and a safe waste 
disposal system. Although people were 
living in a temperate climate, the often 
harsh weather conditions dictated the 
need to store food safely. 

Health customs 
Many Maori customs still have a 

relevance as health practices. For 
instance, it is not permitted to sit on a 
table, or to place a hat on the table 
where food is. prepared or eaten; 
washing clothing where dishes are 
washed is frowned upon, and so forth. 

Today the whole population is 
undergoing changes to its public 
health system. The changes are organi
zational in nature and entail an amal
gamation of district offices of the 
Department of Health (a central 
government agency) with hospital 
boards (local authority) to form area 
health boards. The responsibilities of 
the area health boards, however, do 
not include environmental health, an 
aspect covered by the territorial local 
authorities. A further feature of the 
area health boards is the significant 
omission of Maori health. 

The Maori population is particularly 
youthful, 39 per cent being under 15 
years of age compared with 24.4 per 
cent among the total population. Only 
3.9 per cent are in the over-60 age 
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group, compared with 14.7 per cent 
among the total population. 

These differences reflect both the 
higher historical fertility (in terms of 
birth numbers) and mortality levels of 
the Maori population relative to the 
total population. The fertility rate in 
recent years has declined, but the 
median age at childbearing is 23.3 
years for the Maori women and 26.9 
years for non-Maori women. Life 
expectancy at birth for the Maori man 
is 67.4 years and 71.3 years for the 
Maori woman. Over the past 35 years 
the Maori has made greater gains in 
life expectancy than the Pakeha. 

Excess of deaths 
Examination of the mortality data, 

on the other hand, shows that there is 
an excess of deaths among the Maori 
compared with the non-Maori, especi
ally with respect to heart disease. The 
infant mortality rate is still high, with 
15.5 deaths per 1000 live births for the 
Maori, compared with 10.9 for the 
total population (1986 census). In 
1976 the rates were 22.0 for the Maori 
and 13.0 for the non-Maori; since the 
rate for the total population was 14.0, 
some improvement has been made. 

It has been suggested that these 
differences may be due to social and 
cultural factors influenced by the 
economic well-being of the whole 
nation. Some observers believed that 
accessibility to the health services and 
the use made of it may explain these 
differences. Still others feel that they 
result from the nature of the service 
and the different ways in which Maori 
and non-Maori perceive its function. 

Had a bilingual education system 
been in existence since 1840, a 
different set of circumstances would be 
faced today in terms of the health and 
well-being of the Maori. 

Historically Maori was an unwritten 
language until the Pakeha arrived. The 
introduction of British culture brought 
with it the English language, and also 
the Christian faith whose missionaries 
developed Maori as a written language. 
Almost 150 years have passed and, 
despite the rapid adaptation the Maori 
has made to Western values, it has 
been at the expense of his language. 
Many observers believe that statistical 
differences between the Maori and 
Pakeha figures for health, educational 
attainment, social welfare and crime 
are due to social and cultural factors. 

«Language nest» 
It is of interest to note that some 

years before Maori became an official 
language in 1987 an enterprising pro
gramme to teach it to children at the 
pre-school level was introduced. The 
programme has become known as Te 
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Maori housewives have used natural 
hot-water springs for cooking food since 
time immemorial. 
Photo WHO/P. Almasy 

Kohanga Reo (language nest). Today 
there some 500 nests catering for over 
8,000 children. Maori is taught in a 
cultural setting to infants in the pre
school age group (under five years), 
using much verbal interaction. In some 
areas bilingual schools have been for
med, which children from T e Kohanga 
Reo attend, but in other areas such 
schools do not exist nor are there any 
provisions for the continuing learning 

of the language. The value of learning 
Maori means a development of culti
vated learning experience through the 
formation of ideas, thought patterns, 
symbols, feelings, social interaction and 
an understanding of the environment. 

Sensitive issues have been created 
between the Maori and Pakeha which 
have become symbols of racial conflict, 
more especially in the last 25 years. 
The medium of the English language 
has been used in these circumstances. 
The Maori believe that it is essential for 
the social well-being of both Maori and 
Pakeha that Aotearoa should over the 
next ten years develop a bilingual 
approach to education. • 
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Ethics and 
epidemiology 

Conflict sometimes arises between the 
rights and freedoms of individuals and the 
needs of society. Epidemiologists can bene
fit from the formulation of ethical guidelines 

John M. Last 

E
thics is the branch of phil
osophy dealing with the 
distinction between right and 
wrong, with the moral conse
quences of our actions. 

Everything we do in every aspect of 
our daily lives has ethical implications; 
but there are few hard and fast rules in 
ethics. The purpose of illuminating our 
actions with ethical considerations is to 
clarify the issues so that logical and 
ethically acceptable decisions can be 
made in ambiguous situations. Some 
ethical issues that can arise in epidem
iological practice and research illustrate 
the importance of applying logic to the 
steps in decision-making. Several con
cepts that have been defined in bio
medical ethics can help us to arrive at 
logical as well as ethically acceptable 
decisions. 

Epidemiology, the basic science of 
public health, is the study of the 
distribution and determinants of 
health-related states and events in 
populations, and the application of this 
study to control health problems. Like 
public health itself, it is often more 
concerned with the well-being of 
society as a whole than with the 
well-being of individuals. Sometimes 
there is a conflict between the rights 
and freedoms of individuals and the 
needs of society. This conflict can arise 
over the use of personal information. 
Epidemiology relies on information 
obtained about individual people, 
either from the people themselves, or 
from other sources such as medical 
records. Individuals value their privacy, 
so they may be reluctant to agree to 
release personal information to the 
epidemiologist. 

When the information carries a 
social stigma, as it does most obviously 
in cases of infection with the AIDS 
virus, powerful social and emotional 
barriers can impede the flow of 
information that may be essential to 
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the epidemiologist, and therefore to 
society in whose interest the informa
tion is being gathered. This is at the 
heart of an increasingly common ethi
cal dilemma: the interests of society 
require access to personal information, 
but access may threaten or even 
violate confidentiality. 

This dilemma has been the topic of 
debate, sometimes heated argument, 
between contending interest groups 
who are concerned about surveillance 
and reporting of persons infected with 
the AIDS virus. On one side are the 

Medical records held in old-fashioned 
files may be more readily accessible to 
outsiders than information stored in a 
computer. 
Photo WHO/P. l.arsen 

guardians of public health, who assert 
the right to know the identity of 
infected persons so that they and their 
sexual partners can be counselled and 
receive care and, (in the rare cases 
who behave irresponsibly), so that the 
safety of the community can be pro
tected. On the other side are the 
advocates of persons who have often 
been stigmatised, rejected and 
despised by society once their identity 
as carriers or cases of AIDS has been 
revealed. Sometimes innocent children 
have been victimised, adding force to 
the argument that the identities of 
such people should be kept secret. 
The plight of AIDS patients is especi
ally poignant when they are aban
doned by family and friends, left to die 
alone among uncaring strangers. 

Privacy at risk? 
Many other ethical dilemmas in 

epidemiology relate to this theme of 
conflicting community needs and indi
vidual rights. Both in routine surveil
lance of disease and in epidemiological 
study, it is necessary to identify individ
uals, yet equally necessary to safeguard 
their privacy. Many people are anxious 
about the risk that their privacy may be 
invaded by inquisitive, perhaps unjusti
fied, investigation. The fear that this 
may happen is often enhanced by the 
belief that information stored in 
computers is accessible to anybody 
who possesses the right code-words. In 
reality, information written down in 
medical records in a hospital or clinic is 
more readily accessible to others than 
the information stored in a computer. 



Moreover, the risk of such invasion 
of privacy is minimal. Epidemiologists, 
like other medical scientists, have ethi
cal codes of conduct and, when they 
work for government agencies, are 
sworn to preserve the secrecy of 
information about individuals, just as 
are census-takers who also gather 
personal information that is used only 
to compile aggregate statistics. In short, 
this high-profile concern about possible 
conflict between personal privacy and 
the need for information in the inter
ests of the community or nation turns 
out, when examined, not to be a 
matter for serious concern after all. 
What is more, the information that it is 
in the interest of the community to 
collect almost always serves the inter
ests of the individual as well. 

Nevertheless, other concerns 
remain, and professional societies and 
associations of epidemiologists in 
many countries have become increas
ingly anxious about questions pertain
ing to ethical conduct by 
epidemiologists. Several professional 
associations to which epidemiologists 
belong have established procedures to 
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review and formulate ethical 
guidelines. The International Epidem
iological Association, the Society for 
Epidemiologic Research (in the United 
States) and a number of groups in 
European nations, Australia and else
where have examined the ethical 
issues that epidemiologists have to 
confront, and have in some instances 
begun to formulate guidelines. 

The ethical issues that arise in 
epidemiology can be summed up in 
the concepts of autonomy, non
maleficence, beneficence and justice. 

Autonomy is the term we use to 
describe preservation of human dig
nity, individual rights and freedoms. 
Beside the right of the individual to 
privacy, autonomy is upheld when 
individuals who are the subjects of 
research are fully informed and volun
tarily consent to take part in the 
research. This is the principle of 
informed consent, which is central to 
all aspects of health care. A situation 
which is common and requires 
informed consent is the form of epi
demiological experiment called a 
randomised controlled trial (RCT). The 

Surveillance and reporting of persons 
infected with the AIDS virus can pose 
an ethical dilemma about confi
dentiality. 
Photo WHO/ H. Anenden 

aim here is to test the efficacy or 
effectiveness of two or more preventive 
or therapeutic regimens by allowing 
the choice of regimen to be 
determined by chance. This removes 
the element of bias due to any pre
conceived notions that either the 
investigator or the persons in the trial 
may already have. It is essential for all 
persons who participate in randomised 
trials to understand fully what it is they 
are being asked to do, to be aware of 
the risks as well as the benefits, and to 
give their consent freely. RCT s also 
pose problems in the case of severe 
and new diseases such as AIDS. While 
it is generally accepted that they 
represent the preferred way of assess
ing the value of a treatment, it is 
increasingly common to accept that, as 
soon as the advantages of a treatment 
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Ethics and epidemiology 

Epidemiologists tracked down the 
source of a fatal brain disease - kuru -
in certain parts of Papua New Guinea, 
and helped to stamp it out. 
Photo WHO 

become apparent, the trial may have to 
be discontinued on ethical and practi
cal grounds. 

Non-maleficence means not 
harming, a concept made explicit in 
the ancient medical maxim, primum 
non nocere - first, do no harm. This 
concept runs throughout health care 
and medical practice; for the research 
epidemiologist, its applications include 
avoiding hazardous and needlessly 
invasive diagnostic and therapeutic 
procedures. "Invasive procedures" 
mean inserting needles, exposing 
people to x-rays, peering into bodily 
orifices, and so on; and they also 
include asking threatening questions. 
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Epidemiologists often rely upon ques
tions asked either by an intervie\.Ver or 
in a self-completed questionnaire, and 
it is always possible to consider the 
possible emotional impact of these 
questions, and therefore their ethical 
implications. 

Beneficence means doing good, a 
self-evident aim of all forms of health 
care. The principal ethical difficulty 
related to this concept may be defining 
what is "good", and steering the 
proper course between beneficence 
and paternalism. 

Justice means equal consideration 
for all , impartiality, truth-telling, 
honesty. These are essential features of 
an orderly society. The concept of 
equity is central among the goals of 
the Health for all initiatives of WHO, 
particularly in the context of equitable 
resource allocation. In epidemiological 
research, other applications arise in 
connection with impartiality and truth
telling. 

For instance, when research workers 
are studying occupational hazards, 
they may not come from an impartial 
academic base, but may be working 
either for management or for a labour 
union. If so, there may be a temptation 
to selectively reveal or withhold 
information that is in the interests of 
one or other of these traditionally 
adversarial parties. Or, when epidemio
logists are studying the efficacy of a 
ne\.V drug, there may be a temptation 
to analyse the data selectively to 
demonstrate the action of the drug in 
the most favourable light This may 
happen if there is not an "arm's 
length" relationship between the inves
tigator and the manufacturer of the 
drug in question. Like all other 
scientists, the epidemiologist must 
always strive to be honest, truthful and 
impartial. 

Data-dredging 
There is also great pressure to 

publish results - "publish or perish," as 
the saying goes. So it is tempting to 
use all sorts of statistical manipulations 
until a "significant" finding emerges. 
This unsavoury practice, known by the 
pejorative name of data-dredging, is 
increasingly regarded as unethical. 

One fascinating topic for epidemio
logical research is the relationship 
between lifestyle and health. Groups of 
people with unusual lifestyles - remote 
tribes in tropical rain-forests, for 
instance - have been intensively stu
died. To what extent, if any, is it 
justifiable or morally acceptable for 
epidemiologists to intervene in the 
lives of such people, perhaps to initiate 
measures that will change these ways 
of life forever? One instance when 
intervention was justifiable was among 
the members of the Fore tribe in 
Papua Ne\.V Guinea; these people were 
afflicted with a fatal brain disease, kuru, 
which epidemiological investigation 
showed to be due to a virus trans
mitted by cooking and eating the 
brains of deceased victims (some of 
whom were clubbed to death first) . 
The disease has died out since the 
mode of transmission was identified 
and stopped. 

Formulating ethical guidelines for 
epidemiological practice and research 
will not resolve the moral ambiguities 
that are encountered almost every day. 
Guidelines can, however, achieve 
several useful ends. They can draw 
attention to the necessity of con
sidering the ethical implications of 
professional actions; they can thus lead 
to elevation of professional standards, 
not only in introducing consistently 
humane and caring attitudes, but 
also in raising the quality of the 
science itself. • 
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world 
cancer patterns 
Cancers can take many years to develop, so 
it will take time to learn how to prevent 
them. The International Agency for Research 
on Cancer is committed to this task 

Sharon Whelan 

T
he number of cancer deaths a relatively modern disease, but while it 
worldwide has been calcu- is true that the investment needed 
lated to be about four mil- today for its control is great and 
lion each year, while over six liable to increase in the future, there 
million new cases of cancer is evidence that the disease has 

are diagnosed annually. The world been around from pre-historic times. 
population is about 5,000 million, of Tumours have been reported in the 
whom some three-quarters live in fosilised remains of a dinosaur, and in 
developing countries. Since the the dorsal vertebrae of a cretaceous 
number of cancer cases is about the mosasaur (a large lizard). The femur of 
same in the developing and the a Homo Erectus ("Java Man") was 
developed countries, it follows that the found to have a probable tumour, and 
levels are proportionately higher in the the Ebers papyrus from the Nile Valley, 
latter. Cancer is - broadly speaking - a dating back 3,000 years, recorded 
disease of middle and old age, and the prescriptions for skin cancers. Ayurve
aging of the world population follow-
ing the control of infectious and 
parasitic diseases will result, on demo-
graphic grounds alone, in substantial 
increases in the cancer burden. 

While cancer of the lung is the 
commonest cancer in men and breast 
cancer the most frequent form in 
women in developed countries, cancer 
of the cervix is a major problem in the 
developing world, accounting for 24 
per cent of all cancers in females. 

The increasing number of cancer 
patients leads us to think of cancer as 

die books from Ancient India, dating 
back some 2,500 years, describe 
tumours of the oral cavity, pharynx, 
oesophagus, pelvis and rectum; Hip
pocrates of Cos (around 460-380 BC) 
observed the spread of cancer within 
the body. 

In the 17th and 18th centuries, the 
revival of learning led to enquiry into 
the nature of the world by reasoning 
and through experiment throughout 
Europe. The first of such "epidemiolo
gical" observations related to cancer 
may be attributed to Bernardino 
Ramazzini (1633-1714 ), who reported 
an excess of breast cancer in nuns in 
Padua, and John Hill (1716-1788), 
who suggested that snuff was respon
sible for nasal cancer and polyps. In 
1775, Percival Pott described cancer of 
the scrotum in chimney-sweeps - the 
first cancer to be linked to occupation. 

Research in the early 20th century 
showed links between (for example) 
cancer of the breast and age at 
marriage, between oral cancer and 
betel quid chewing in India, and 
between lung cancer and tobacco 
smoking. Cancer epidemiology as we 
know it today, however, probably 
started in 1950 - the year when 
studies on the association between 
lung cancer and smoking made news, 
and when an Oxford symposium on 
the geographical pathology and demo
graphy of cancer, held under the 
auspices of WHO and UNESCO, brought 
together much of the available know
ledge on cancer patterns. It became 
clear that there were factors in the 

Cancer has been around since the time 
of the dinosaurs. 
Below: Occupational hazards: /ARC is 
looking into the relationship between 
cancer, and those exposed to welding 
fumes. 
Photo WHO/ P. Larsen 
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environment which could cause 
cancer, and it followed from this that 
removal of such factors - if only they 
could be identified - would prevent the 
disease. 

In 1963 a group of French scientists 
and thinkers suggested that the 
industrial nations should devote 0.5 
per cent of their military budgets to 
research on cancer. The budget allo
cated to this project has never 
approached that optimistic objective, 
but there was sufficient interest to bring 
about the inauguration, two years later, 
of the International Agency for 
Research on Cancer (!ARC). Estab
lished in Lyon, France, the agency is 
an autonomous body within the frame
work of WHO; it started with five 
contributing nations, and 14 countries 
now participate in the control and 
financing of its activities. 

Since its inception, the overriding 
interest of the Agency has been the 
search for the causes of human 
cancers and the dissemination of 
information for their prevention. The 
efforts and resources of many national 
programmes have been concentrated 
on the curing of cancer, and it was 
decided that !ARC was uniquely placed 
to study the geographical and ethnic 
differences in cancer occurrence which 
can give clues to its aetiology. 

The systematic collection and 
analysis of data, which is the primary 
aim of descriptive epidemiology, and is 
one of the basic tasks undertaken by 
!ARC - is hampered even today by 
differences in the availability of medical 
resources, in terminology and in 
methods of diagnosis. However, the 
study of mortality statistics, of reliable 
incidence data from defined popu
lations and of pathology material and 
case series has confirmed that there 
are enormous differences in the occur
rence of many cancers both between 
different geographical areas of the 
world and among different ethnic and 
religious groups within the same area. 

Examination of data from all over 
the world shows that, among women, 
either breast cancer or cervical cancer 
is commonest in every region except 
the USSR, where stomach cancer 
heads the list. In men, there is greater 
variation in the top-ranking cancer site 
between different geographic regions: 
liver, bladder, lung, lymphoma, sto
mach, mouth/ pharynx and prostate all 
rank first in one region or another. 
Lung cancer is predominantly a cancer 

Mate drinker in the high Andes. Is there 
a link with high rates of oesophageal 
cancer? 
Photo Massino Crespi © 
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World cancer patterns 

of men in the developed countries, but 
is increasing among women in 
developed countries and in both sexes 
in developing countries. 

The next stage in the epidemiologi
cal process is an attempt to answer the 
question "Why?". The goal of !ARC is 
to identify the agents that cause this 
disease. It is generally agreed that up 
to 80 per cent of cancers are linked to 
our environment and our lifestyles: the 
problem is the multitude of potential 
risks which surround us and the fact 
that risk factors are different for 
different cancers. There may be a 
combination of elements creating a 
risk, or one risk factor can be magni
fied when combined with another. 
Alcohol and tobacco are individual 
agents implicated in the causation of 
cancer of the larynx: a recent study in 
south-western Europe shows that 
when both habits are combined the 
risk is significantly higher than for 
either alone. Potential cancer-causing 
factors in our environment range from 
sunlight through diet (including 
methods of preserving food) , tobacco 
consumption, occupation (resulting in 
exposure to chemicals, mineral fibres 
or dust), air and water pollution and 
inadequate hygiene. 

Cancer belt 
Cancer of the oesophagus makes an 

interesting example. There is an "oeso
phageal cancer belt," stretching from 
the shore of the Caspian Sea in 
Northern Iran through the southern 
republics of the USSR to western and 
northern China, where incidence rates 
in some areas are 200 times higher 
than those in most of the rest of the 
world. Incidence is also high in parts of 
eastern South America, and in a part 
of northern France. Increased inci
dence is likely to be due to a combin
ation of dark tobacco and distilled 
alcoholic drinks in Brittany, France, to 
opium products on the Caspian shore, 
and to other less well identified causes 
in China. In Latin America, the highest 
rates of oesophageal cancer are 
observed in parts of southern Brazil, 
Uruguay and north-eastern Argentina. 
About 80 per cent of the population 
drink a hot infusion called mate, and 
studies are being carried out to assess 
whether there is more of this cancer 
among the mate drinkers, and if so 
whether this is due to thermal injury 
(since it is drunk very hot) or to the 
chemical nature of the infusion. 

Within !ARC, in addition to studies 
on diet, alcohol and tobacco, the work 
environment is under investigation. 
Cancer risks in workers in the herbi
cide production industry and those 
exposed to welding fumes are being 
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examined; exposure to silica has been 
investigated in relation to lung cancer. 
Viruses are also under scrutiny; for 
example, the role of the human papil
loma virus in cervix uteri cancer is 
being examined in Spain and Colom
bia. Genetic predisposition to cancer is 
another line of inquiry, in the hope of 
identifying high risk groups of individ
uals. A survey of childhood leukaemia 
over a 15-year period in Europe will 
describe variations in incidence, in 
particular to see whether changes 
observed can be related to exposure to 
radioactive material from the accident 
at the Chernobyl nuclear power station 
in the USSR in 1986. 

We are still smoking 
As with many cancers, lung cancer 

can develop 20 years or more after 
initial exposure to the risk factor. The 
very high levels in industrialised coun
tries reflect the substantial increase in 
per capita consumption of cigarettes 
since the first World War. Following 
biomedical evidence that correlates 
lung cancer in non-smokers with their 
level of exposure to other people's 
smoking, an international study of lung 
cancer in non-smokers has been 
started. Despite the large body of 
evidence proving the role of tobacco in 
lung cancer, we are still smoking - and 
allowing publicity to attract young 
people to the smoking habit. This 
indicates that epidemiological mes
sages by themselves are not enough! 

Three-quarters of the total number 
of liver cancers in the world (250,000 
new cases a year) occur in the 
developing countries. High-incidence 
areas include sub-Saharan Africa, East 
and South-East Asia (as far west as 
Burma) and Melanesia. This geogra
phical distribution of liver cancer shows 
a close correlation with the prevalence 
of chronic carriers of hepatitis-B. A 
study has started in Gambia to evalu
ate the effectiveness of hepatitis-B virus 
vaccination in preventing chronic liver 
disease and primary liver cancer in a 
population at high risk. Since cancers 
can take many years to develop, it will 
also take time to learn how to prevent 
them. So this project is designed to last 
for 40 years. 

Epidemiological research, particu
larly when linked with laboratory 
services, can contribute to our under
standing of the mechanisms of cancer. 
No sudden breakthrough is going to 
show us, overnight, how to eliminate 
the multitude of risk factors in our 
environment. But the patient work of 
years in many disciplines will guide us 
on the first steps towards the ultimate 
purpose of !ARC: the prevention of 
cancer. • 

The Challenge of 
Epidemiology 

Epidemiology has a long 
history, and those who study it 
would often like to know "where 
this idea came from?" and "why 
this was said in such a way?" 
The Pan American Health 
Organization (PAHO) . which 
functions as WHO's Regional 
Office of the Americas (AMRO). 
req~ntly published a selection of 
the most important texts in epi
demiology. These were chosen 
by consensus among noted 

· practitioners of the science, all 
· over the world. with comments 
by four senior epidemiologists 
froxn the Region of the Americas. 

The five parts of the bdok 
cover historical development (11 
texts). transition from old to new 
epidemiology (7 texts). investi
gation of causes (48 texts). and 
health services and health poli
cies (13 texts). lt ends with a 
discussion of future trends. 
Although the selections tend to 
be rather heavily slanted towards 
the Anglo-Saxon world. they 
include texts originally written in 
languages ranging from Greek 
and Russian to Japanese. and 
they cover the worldwide range 
of problems which present-day 
epidemiology addresses. The 
discussions (apparently verbatim 
records) are refreshingly informal 
and provide an insight into the 
workings of the epidemiological 
mind. 

The Challenge of Epidemio
logy, a blockbuster of over 1 000 
pages. is available in English and 
Spanish. and may be ordered 
from Pub lications. AM RO/ 
PAHO. 525 23rd Street. N.W .. 
Washington. D.C .. 20037. USA. 
Anyone with an interest in how 
epidemiology affects our daily 
health and the way we perceive 
health and disease should find 
plenty to interest tQem in these 
pages. 

Is he growing fast enough? 
Data-coOection in Argentina. 
Photo Dlana Surraco Medus de Molinas 
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Choking off 
the supply 

Coca leaves have nutritious properties but 
all too often are converted into deadly 
cocaine. Bolivia is trying to discourage coca
growing and promote health-awareness 

John Madeley 

A
the deadly drugs cocaine 

nd "crack" kill and maim 
growing numbers of people 
around the world (in the 

SA, 1,600 people died 
after using cocaine in 1987) attention 
has turned to how to reduce the 
supply of the raw material that make 
the drugs possible - the coca plant, 
Erythroxylum Coca. 

The plant is a native of South 
America where it has been cultivated 
since the Inca civilisation. Most of the 
world's coca grows in Bolivia, Colom
bia and Peru, and most is used for 
healthy purposes. Local people have a 
long tradition of chewing coca leaves, 
which are rich in nutrients, such as 
calcium and phosphorus, also Vitamins 
A and & . The leaves dull the appetite 
and act as a stimulant, enabling people 
to work long hours on little food. 

The leaves are also used to make a 
brand of tea which is very refreshing in 
high altitudes, and indeed is offered to 
new arrivals as preventive medicine 
against altitude sickness. Coca is used 
in hospitals as a local anaesthetic (in 
some Latin American hospitals it is the 
only anaesthetic available.) Some is 
bought by drinks companies. Coca
Cola once advertised its drink as 
"containing the tonic properties of the 
wonderful coca plant." A popular 
bottled drink in Peru is called Inca
Cola. 

But some of the coca harvest is 
treated locally and turned into the 
paste for cocaine and "crack," the 
designer drug derived from it, both of 
which threaten people's lives. In small 
aeroplanes, in lorries and in all kinds of 
innovative ways, the paste then goes to 
laboratories in Latin America and 
abroad, to be turned into cocaine and 
eventually find its way on to the streets 
of the world's big cities. 

To try to eliminate this trade, the 
United Nations Fund for Drug Abuse 
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Control (UNFDAC) is cooperating with 
governments of coca-producing coun
tries on a wide range of measures to 
reduce coca supply. In Bolivia, a 
US $65 million joint effort of the 
government, UNFDAC, and other agen
cies, is trying to persuade farmers who 
grow coca to switch to other crops, 
especially coffee, fruit and vegetables. 

The aim is to eliminate that percen
tage of coca growing which goes for 
drug production. Farmers in the 
Yungas region of the country - one of 
Bolivia's two main coca-growing areas 
- produce coca on small plots of land 
extending up the steep hillsides. They 
harvest the crop three times a year, but 
their income from it is erratic and 
prices have dropped sharply over the 
past three years. 

Farmers are paid $2,000 a hectare 
to stop growing coca, which is, in part, 
compensation for lost earnings. It takes 
three years for newly-planted coffee 
bushes, for example, to yield their first 
fruit. 

For every hectare that the farmers 
diversify, the project puts a further 
$4,000 into the Yungas region in an 
ambitious attempt to develop the 
infrastructure and improve the rural 
economy, · so raising overall living 
standards. For the crop which has 
brought riches to cocaine dealers has 
left the people of Yungas desperately 
poor. 

Most people are severely under
nourished. "Some survive on only a 
fifth of the minimum nutrition 
requirement," says Mr Oscar Miranda, 
head of the project's technical unit in 
Coroico, the region's main town. Poor 
health is acute. Some three-quarters of 
the population are estimated to suffer 
from tuberculosis. Few have access to 
clean water, most are illiterate. 

"The amount of land devoted to 
coca takes away a lot of land that 
could grow food," points out Oscar 
Miranda, "and partly accounts for the 
high level of malnutrition. The money 
earned from coca is often not enough 
for people to buy the food they need." 

The infrastructure money is there
fore devoted to a wide variety of 
purposes. A hospital and many health 
centres are being built, new roads are 
under construction, crop research is 
going on, and farmers are provided 
with seeds, bushes, advice, training and 
help with organizing cooperatives. 
Chickens, bees, fish and pigs are 
encouraged, safe water and electricity 
supplies are being laid on. 

The project's "social community and 
health development" arm is a joint 
effort between UNFDAC and the Italian 
organization, Centra ltaliano di Soli
darieta (CEIS), a non-governmental 
body with UN consultative status. On 
the outskirts of Coroico, a new 
$2.8 million hospital is under construc
tion and is due to open late this year. 

"There was no hospital here 
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Harvesting the coca plant on vertigi
nous terraces in the Andes. Facing 
page: Coca leaves on sale in Bolivia 
beneath an advert for a drink that 
borrowed the name. 
Photos L Sirman © and J . Madeley © 

before," says project coordinator Mr 
Erico Coza, with a smile: "this will serve 
the entire area." The area that the 
36-bed hospital will serve ranges over 
4,000 square miles and is home to 
156,000 people. 

A team consisting of four doctors, 
three dentists, three nurses and a 
nutritionist is funded by the project. 
But the emphasis is firmly on the 
improvement of health at village level 
and the development of community 
organization. "We help people to 
organize into 'social priority groups' to 
improve health and education," says 
Erico Coza, "to help them to be more 
aware of what makes for good health, 
the role of water and sanitation, how 
they might prevent illness and so on." 

One of the first fruits of the project 
for many people in the region is the 
availability of drinking water. Attempts 
are being made to bring piped water 
from springs within reach of most of 
the population - a difficult task in vie..v 
of the scattered nature of settlements. 
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By the end of 1988 the ne..v system 
had brought piped drinking water to 
around 5,000 people. 

A religious order, the Sisters of St. 
Anne, will run the Coroico hospital's 
out-patient and maternity wings. A 
clinic for the prevention of drug abuse 
is intended to help people who are 
experimenting with cocaine, and will 
also have an important educational 
role. 

"Because they are usually very short 
of money, youths in the region are 
sometimes persuaded to collect coca 
for the illegal purpose of making paste 
for cocaine, and are dragged into the 
drug network," says Erico Coza. "Part 
of the clinic's work will be to help 
young people be aware of the dangers 
of coca when it is used for illegal 
purposes." 

The project has been given a strong 
boost from a ne..v government anti
narcotic law which makes it illegal for 
farmers to plant any ne..v coca. The law 
has not pleased all the coca farmers of 
the Yungas region, some of whom 
believe that their crop has been given 
a bad name by drug interests and 
defend their traditional right to grow 
it if they wish. 

Opposition to the law is especially 
vocal in the highly fertile Chapare 
district, to the south of the capital, 

where coca farmers reap four harvests 
a year. The project has now expanded 
into this area. Mr Prudencio Ticona of 
the Council for the Industrialisation of 
Coca (COINCOCA), which represents 
growers, says they want "to restore the 
dignity of this sacred and medicinal 
plant which has been blemished by 
drug traffickers and users." 

COINCOCA believes that coca can be 
used in ne..v ways and has applied to 
the country's Ministry of Health for 
licences to market ne..v health pro
ducts. This includes a coca syrup, 
claimed to counter physical weakness, 
sexual impotence and anaemia, an 
anti-diabetic preparation to reduce 
sugar level in the blood, and another 
preparation to prevent obesity. 

Project officials stress that the aim is 
not to eliminate all coca but only that 
part of production that goes for the 
manufacture of cocaine. They claim 
that the project is succeeding and that 
reduction in coca-growing, plus stricter 
law enforcement, has led to the 
closure of nearly all illegal cocaine 
factories in the Yungas region. 

Encouraging 
The project is clearly gaining 

support from many farmers. Officials 
say that when it started, in 1986, 
around 10,000 farmers in the region 
gre..v coca. Some 1,300 farmers in 53 
communities have now switched to 
other crops - over ten per cent of the 
total. This is seen as encouraging in 
view of the physical difficulty of 
reaching farmers in the many isolated 
areas of the Yungas region. 

Mr Giovanni Quaglia, the project's 
Italian advisor, has no illusions about 
the difficulty of encouraging farmers to 
switch crops. But having done similar 
work in Pakistan for seven years, 
helping farmers to switch from growing 
the poppies that make opium and to 
grow other crops instead, he knows 
that it can be done. 

The price of coca is likely to be a 
major influence on whether farmers 
stay with the crop. Farmers sell their 
coca in a "cesto," a basket holding 30 
pounds of the crop. In 1986, a cesto 
fetched the farmer $150. In mid
January this year it fetched only $12, 
and in late January $25. "But the price 
trend is firmly downwards," a project 
official insisted. 

Coca remains a tantalising crop -
capable of being turned into one of the 
world's deadliest drugs or used as a 
health product. To grow coca at all is 
to risk that it may be turned into 
cocaine, but not to grow it means that 
useful products are lost. What most 
people in Bolivia are looking for are 
ways of growing it for healthy, not 
deadly, purposes. • 
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Editor: Philippe Stroot 

The WHO 
Golden Rules 
for Safe food 
preparation 

The World Health Organi 
zation regards illness due to 
contaminated food as one of 
the most widespread health 
problems in the contempo 
rary world. In infants and the 
elderly, the consequences 
can be fatal. 

The Ten Golden Rules that 
follow shou ld ensure th e 
preparation of safe food 
anywhere in the w orld . Of 
course. they can if necessa ry 
be sl ightly modified to suit 
different cu ltural situations. 
1 . Choose foods pro
cessed for safety. While 
many foods such as fruits 
and vegetables. are best in 
their natural state. others 
simply are not safe unless 
they have been processed. 
For example. always buy 
pasteurised as opposed to 
raw milk and. if you have the 
cho ice. se lect fresh or frozen 
poultry treated with ionizing 
radiation . When shopping, 
keep in mind that food pro
cessing was invented to 
improve safety as well as to 
prolong she lf- life. Certain 
foods eaten raw. such as 
lettu ce. need thorough 
washing . 
2 Cook food 
thoroughly. Many ra w 
foods. most notably poultry. 
meats. and unpasteurised 
milk. are very often contami
nated with disease-causing 
pathogens. Thorough 
cooking will kill the 
pathogens. but remember 
that the temperature of all 
parts of the food must reach 
at least 70°C, If cooked 
chicken is still raw near the 
bone. put it back in the oven 
until it's done - all the way 
through . Frozen meat fish. 
and poultry must be 
thoroughly thawed before 
cooking . 
3. Eat cooked foods 
immediately. When cooked 
foods cool to room tem 
perature. microbes begin to 
proliferate. The longer the 
w ait the greater the risk. To 
be on the safe side. eat 
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cooked foods just as soon as 
they come off the heat 
4. Store cooked foods 
carefully. If you must pre
pare foods in advance or 
want to keep leftovers. be 
sure to store them either hot 
(near or above 60°C) or cool 
(near or below 1 OT) condi
t ions. This rule is of vi tal 
importance if you plan to 
store foods for more than 
four or five hours. Foods for 
infants should preferably not 
be stored at all A common 
error. responsible for count
less cases of fo odb orne 
di sease. is putt ing too large a 
quant ity of wa rm food in the 
refrigerator In an overburd
ened refr ige rator . coo ked 
foods cannot cool to the co re 
as quickly as they must 
When the centre of food 
remains warm (above 1 ooc) 
too long. microbes thrive. 
qui ck ly proliferating to 
disease-producing levels 
5. Reheat cooked foods 
thoroughly. This is your 
best protection against 
mi crobes th at may have 
deve loped during storage 
(proper storage slows down 
microbia l growth but does 
not kill the organisms). Once 
again. thorough reheating 
means that all parts of the 
food must reach at least 
70°C. 
6. Avoid contact 
between raw foods and 
cooked foods. Safe ly 
cooked food can become 
contaminated through even 
the sli ghtest contact w ith 
raw food . Thi s cross
contamination can be direct 
as when raw poultry meat 
comes into contact with 
cooked foods. it can also be 
more subtle. For example. 
don't prepare a raw chicken 
and then use th e sa me 
unwashed cutting board and 
knife to ca rve the cooked 
bird . Doing so can reintro
duce all the potential risks for 
microbial growth and subse
quent illness that were 
present prior to cooking . 
7. Wash hands repeat
edly. Wash hand s 
thoroughly before you start 
preparing food and after 
every interruption - especially 
if you have to change the 
baby's nappy or have been to 
the toilet After preparing raw 

foods such as fish . meat or 
pou lt ry. w ash agai n before 
you start handling other 
foods And if you have an 
infection on you r hand. be 
sure to bandage or cover it 
befo re preparing food. 
Remember. too. that house
hold pets - dogs. birds. and 
especially turtles - often har
bour dangerous pathogens 
that ea n pass from your 
hands into food 
8. Keep all kitchen 
surfaces meticulously 
clean. Since foods are so 
easi ly contamin ated. any 
surface used for food prepar
ation must be kept absolutely 
clea n. Think of every food 
scrap, crumb or spot as a 
potenti al reservoir of germs. 
Cloths that come into contact 
with dishes and utensil s 
should be changed every day 
and boiled before re -use . 
Separate cloths for clean ing 
the fl oors also require fre-

Young people at 
WHO 

Technical discussions of 
an unusual kind took place in 
May in Geneva as a side 
event to the Forty-second 
World Hea lth Assembly. The 
topic was "The Health of 
Youth." 

At the plenary meeting a 
19 -year-old French girl. 
Patricia Strecker. w ho is a 
student and a keen pot-holer 
and has been work ing for the 
past two years in a "preven 
tion for health" group, came 
forward to report on the 
group's work in France. Her 
definition of health was very 
similar to WHO's. though she 
worded it differently "To be 
in good health is to be sound 
in mind. glad to be alive and 
at home in society" And she 
added: " I know someone. a 
physically handicapped 
friend of mine. who fits this 
definition perfectly." 

Communication with all 
those w ho constitute th e 
adult wo rld - parents. 
teachers. doctors - is prob 
ably w hat matters most to the 

quent washing. 
9. Protect foods from 
insects, rodents, and 
other animals. An imals fre
quently carry path ogen ic 
mi c ro-o rgani sm s wh ic h 
cause foodborne disease. 
Storing foods in tightly 
sea led conta iners is your best 
protect ion. 
1 0. Use pure water. Pure 
water is just as important fo r 
food preparation as fo r 
drinking. If you have any 
doubts about the wate r 
suppl y, boi l wa te r before 
addi ng it to food or maki ng 
ice for drinks Be especia lly 
ca reful w ith any water used 
to prepare an infant's mea l. 

To obtain a copy of the 
Ten Golden Rules. send an 
enve lope with your name 
and address to the Food 
Safety Unit. Di v ision of 
Environmental Hea lth. WHO. 
1 211 Geneva 27. Switzer
land . • 

Technical Discussions. Young 
people speak about their health 

Photo WHO /T Farkas 

young. The young people 
expressed this by introducing 
into a conference hall accus
tomed onl y to length y 
debates a style of communi
cat ion that proved particu 
larly effective impeccably 
stage-managed role-play ing 
whose general message was 
simple: "Here is what hap
pens. Now it's your turn. 
adults. if we are to do good 
work together." 

The playlets. wh ich were 
acted in four languages in 
turn . illustrated the problems 
of communication between 
generations. and especially 
with the health services. on 
matters of particular impor
tance to adolescents. One of 
them. staged in English and 
entitled "Who do I turn to 
now?" features a girl asking 
her parents. "Will I get preg
nant if I go with a man?" The 
parents send her to her 
teacher. who send her on to 
the doctor. who 1n turn 
refuses to repl y in the 
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absence of the parents. 
Another sketch. in Arabic. 
shows a mother in a hurry to 
marry off her daughter to a 
cousin. although she is 
clearly too young to take on 
motherhood and although 
marriage between c lose 
relatives may be harmful for 
the ch ildren . 

In a final. highly co lourful 
scene. young people from 
every corner of the world 
recited in 13 different lan
guages the wrong ideas 
people have that must be 
combated in the cause of 
better health. 

Despite the divers ity of 
languages. the audience 
understood everything w ith 
out difficulty What better 
illustration cou ld there be of 
all the things that young 
people have in common. irre 
spect i ve of cu ltur a l 
differences? 

The youngsters did not 
confine themselves to acting 
out fictional roles. They took 
an active part in the eight 
working groups w hich con
sidered three major ques
tions: the hea lth needs of 
young people; the promotion 
of the health of youth; and 
young people and Health for 
all. Each group had a eo
modera t or chosen from 
among the young partici
pants. One was Emil e 
Bandre. aged 25. a medical 
student from Burkina Faso 
and a member of the World 
Organization of the Scout 
M'ovement; another was 
Rosemary Omungala. aged 
21. a volunteer family-life 
educator w ith the Kenya 
Youth Association and one 
of the contributors to the 
March issue of World Health; 
and the third was Lei la Chin
nadorai. of the Young 
Women's Christian Associa
tion of India. whose effici 
ency 1n steering the 
discussions of the working 
group on youth and Health 
for all was particularly 
app lauded. 

Professor Olikoye 
Ransome- Kuti . Minister of 
Hea lth of Nigeria and Gen
era l Cha irman of the Techni 
cal Discussions. wound up 
the final meeting by declaring 
that the young and not-so
young w ill have learnt a lot 
from this meeting. And 
Patricia Strecker. interviewed 
for a radio programme. said 
with emphasis " I wou ld like 
to think that th is meeting w ill 
be the f irst of many. and that 
what has happened this year 
wi ll not stop there but will 
continue." • 
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Nevvsbriefs 
* Radio campaign against smoking. Radiofusion 
Argentina a! Exterior has now completed over a year with its 
weekly radio programme entitled "Tobacco or Health. " Since 
April 1988. the Argentine radio station has broadcast the 
programme to the outside world in Arabic. English. French. 
German. Italian. Japanese. Portuguese and Spanish. at 
different times and on different frequencies The hard-hitting 
documentary-style programmes marshal all the latest facts 
about the health dangers that smoking represents. with 
particular reference to the Latin American countries. The 
broadcasts are prepared withh the support of the Argentine 
Public Health Foundation and the Argentine Anti- Tobacco 
Union. 

Management and maintenance of biomedical 
equipment. In collaboration with the UN Industrial Devel
opment Organization {UN/DO) and the International Atomic 
Energy Agency (!AEA). WHO has developed a training pro
gramme in the field of management and maintenance of 
biomedical equipment Under the aegis of the French 
government. 18 participants from China. India. Indonesia. 
Malaysia. the Philippines. the Republic of Korea. Singapore 
and Thailand met for three weeks in Paris. They were shown 
the various ways of getting the maximum benefit from 
biomedical equipment and keeping it in good order. The 
programme proved so successful that the three international 
organizations have now agreed to step up their cooperation 
in this field 

Information for Travellers. A second edition of 
"Travellers' health - how to stay healthy abroad" has 
appeared from the presses of the Oxford University Press in 
the U.K. Edited by Or Richard Dawood New chapters have 
now been added on jet fag, personal security and safety, travel 
for the handicapped. and new maps on the distribution of 
diseases. and of poisonous snakes There is much fuller 
information on AIDS. blood transfusions and dentistry 
abroad Different sections have been contributed by 48 
specialists. who deal with subjects ranging from safe water. 
legionnaires' disease and insect pests to health at sea. altitude 
sickness and "contraception and travel. " • 

Patricia Strecker of France spea.l<s tnr todav·s vouth. watched bv Fazlul 
Haque (Pakistan). 
Photo WHO/T. Farkas 

In the next issue 
The Eastern Mediterranean Region. one of WHo's six 
regions. embraces most of the Arab-speaking world and 
much of the Islamic world . The July issue of World Health 
describes some of the region 's special concerns and how 
they are being tack led. 

Authors of the month 
Dr Jean-Paul JARDEL is Assistant 
Director-General of the World Health 
Organization. 

Or Michel C. THURIAUX is an 
epidemiologist with WHO's Division 
of Epidemiological Surveillance and 
Health Situation and Trend 
Assessment. 

Or Andre ROUGEMONT is Professor 
of Community Health and Tropical 
Medicine with the Faculty of Medi
cine. University of Geneva, where Dr 
Myriam ROGER is a research assis 
tant Dr Mamadou DRAVE is Direc
tor of Health for the Sikasso region 
of Mali. 

Or Richard H. MORROW is Secre
tary of the Scientific Working Group 
on Epiderpiology, UNDP/World 
Bank/WHO Special Programme for 
Research and Training in Tropical 
Diseases. 

Mr Harry NELSON. a freelance jour
nalist writing on Third World health 
issues. is based in California. USA. 

T h e M A U R I T I U S N 0 N
COMMUNICABLE DISEASE 
STUDY GROUP comprises the 
Mauritian Ministry of Health. Lions 
International Diabetes Institute. the 
National Public Health Institute of 
Finland. and the Department of 
Medicine. University of Newcastle
upon-Tyne. UK. 
Or Henare R. BROUGHION of New 
Zealand will move to the London 
Hospital Medical College, in the UK 
in October 1989 to undertake a 
full-time diploma course in sports 
medicine. 

Or John M. LAST is Professor of 
Epidemiology at the Faculty of 
Health Sciences. University of 
Ottawa. and Scientific Editor of the 
Canadian Journal of Public Health. 

Dr Sharon WHELAN is with the unit 
of Descriptive Epidemiology at the 
International Agency for Research on 
Cancer in Lyon. France. 
Mr John MADELEY. a freelance 
journalist and broadcaster specialis
ing in development and health. is 
based in the UK. 

WORLD HEALTH , 
for readers everywhere 

Since the start of 1989. two-year 
and three-year subscriptions are 
no longer be offered. Readers are 
invited to take out one-year subs
criptions at the rates given below. 

US$ 0 Sw.fr. 0 
One year 20.- 25._., 

WHO also offers its "Health Hori 
zons" combined subscriptions to 
both World Health (ten issues per 
year) and the quarterly World 
Health Forum. 
The annual price will be: 

US$ 0 Sw.fr. 0 
52,- 65.-
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Please enter my one-year 
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I enclose cheque/international 
postal order in the amount of: 

Name: ...... , .......................... ,, ", .. , .... . 

Street: 

City: ........ 

Country: 

World Health. 
WHO. Avenue Appia. 
121 1 Geneva 27. Switzerland 



Say "Ahr' Another item of health 
infonnation, in Nepal, is added to the 
epidemiological jigsaw. 


