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The programme in epidemiology outlined in document E B 3 7 / H is a summary of 

the views of a number of leading epidemiologists regarding the reasons for 

developing epidemiological research on an international scale and lists some of 

the areas in which this is most urgent and likely to be most profitable• 

This kind of modern epidemiological research is highly sophisticated because 

it requires the adaptation of research techniques from a variety of disciplines, 

biological, social, and mathematical sciences and computer technology, into a 

harmoniously functioning whole. These skills are not adequately represented 

within the Organization at present. 

It may be helpful to touch very briefly on some recent epidemiological 

concepts which greatly influence modern epidemiological research and from which 

derives the need for a multi-disciplinary approach. 

Epidemiology may he defined as the study of the health of man (groups or 

populations) in relation to the total environment. Thus it is essentially the 

study of human ecology, a system of great complexity 

obscure interactions take place. 

Recognition of these interactions has led to a radical change in the concept 

of'the etiology of disease. The older concept of the specific etiology of 

disease has proved inadequate to account for the observed behaviour of the great 

majority of diseases, even communicable diseases, and it is now clear that 

multiple factors are involved in the causation of all diseases. Understandably 

the medical profession has in the past tended to be preoccupied with biological 



factors, to the neglect of environmental and social factors which may be of over-

riding importance. This is true for communicable diseases, but it was the 

rising tide of chronic, non-communicable diseases which, above all, forced 

attention to this change in concept. 

As a development of the concept of multifactorial etiology of disease, there 

has been another important conceptual advance. Disease processes may be divided 

into causation, mechanisms and effects. According to this concept, causation is 

defined as the sum of all factors^ external and internal, which combine to initiate 

internal biological mechanisms which in turn lead to effects (physiological or 

pathological) which may be recognized as disease. It should be noted in 

parenthesis that recognition of an effect as disease depends on a social and not 

on a scientific decision, and the criteria employed differ between cultures and in 

the same culture from time to time. 

Coronary heart disease provides an illustration of this. The cause of 

coronary heart disease is not the thrombus which blocks the artery, nor is it 

the atheromatous condition of the arterial wall, nor the changed coagulability 

of the blood, nor raised blood lipids and blood pressure• These are all part of 

the mechanisms. Causation lies further back in the process, in behavioural and 

environmental factors such as diet， exercise, occupation, stress^ smoking, etc. 

Such causative factors are a primary interest of modern epidemiology, because it 

is through their elucidation that true prevention may become possible. It is 

probable, even certain, that the relative importance of the different factors 

differs between cultures. On the American scene over-consumption of saturated 

fats and lack of exercise seem likely to prove the most important in the causation 

of coronary heart disease though there are still many unanswered questions• On 

the other hand the deeply tragic death last week would 工 believe prove to be the 

result of great and prolonged stress if only we knew better how to measure it. 

Certainly over-consumption was not a causative factor. There can hardly be a 

stronger argument for the importance for all countries of research in this field» 

Coronary heart disease is on the increase in all countries for which reasonably 

good information is available and it seems to involve first the cream of the country 



who have to carry the anxieties and burdens of .development • In the light of 

present knowledge acceleration of this trend seems to be inevitable unless we 

can discover more about the factors involved and how to modify them. 

There is another aspect of the concept of multifactorial etiology which is 

relevant to the proposed programme. In the last analysis it is the ecology of 

an area which determines what diseases might become serious problems as conditions 

are changed in the process of development, or should any of a variety of agents be 

introduced. Knowledge of it therefore has a predictive value enabling one to 

foresee future dangers so that preventive action can be taken in good time. For 

instance^ for nearly a decade the dangerous situation with respect to Aedes aegypti 

in the Carribean islands had been -stressed, particularly with respect to dengue 
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fever, especially the haemorrhagic type now spreading in Asia, and not so much 

yellow fever, because after all we have a highly effective vaccine against the 

latter. The validity of this was dramatically confirmed three years ago by the 

extensive dengue epidemic, fortunately not of the haemorrhagic type, which invol-

ved up to 70 per cent, of the population in many islands. The epidemic was 

predicted because the ecological situation was known, but nothing was done and 

the penalty was paid, although happily it was not as grave as it might have been. 

These changed concepts and increased complexities require the development of 

new theoretical and analytical approaches. We can no longer be content with the 

solution of simple situations such as one agent of known infectivity, incubation 

period, e t c” in a population of known density and immune status• Mathematical 

models, which involve the translation of real world problems into symbols and 

numbers, already exist which enable us to predict, within reasonable limits, the 

outcome of the introduction of an agent into such a situation. 

The new concepts demand the formulation of models many times more complex and 

require both highly sophisticated mathematical treatment and advanced, computer 

technology. Complex data of this kind cannot be handled in any other way, and 

formulation of new models demands the aid of mathematicians and computer scientists• 

The epidemiologist has to provide the factual data on which these models can be 

based， derived from a wide variety of contrasting situations. .It is an axiom 



that what you get out of a computer depends on what you put into it, and it is 

the epidemiologist 1 s job to ensure that what goes in is valid. This is very 

difficulty especially when cross-cultural studies are needed. The social and 

behavioural factors，which are now known to be qualitatively so important in the 

causation of many diseases, are exceedingly difficult to quantify. Furthermore, 

quantification may require different weighting factors according to race and culture-

This will be a major concern of the proposed Division. 

By way of illustration, I would like to turn now to just two of the broad 

areas of research proposed. 

The first， and I believe by far the most important area, is an attempt to 

learn how the social and environmental changes involved in socio-economic develop-

ment affect health. The objective is to identify specifically those factors 

which seem to be of greatest importance, and eventually to introduce experimentally 

modifications of these in order to determine whether we can influence favourably 

what appear at present to be inevitable sequences• This has to be studied in a 

specific context. 

One of the greatest^ if not the greatest, problem facing the world today is 

the population explosion. WHO'S activités in this field have until recently been 

restricted for reasons of which you are all aware • However, there is an aspect 

of this problem which seems entirely within WHO
T

s responsibility and which - as a 

model - may contribute important information towards a better understanding of the 

over-all problem. It has therefore been selected as the most appropriate context 

for the studies proposed. 工 refer to the acute， local form of population 

explosion resulting from the phenomenon of rural-urban migration which is occurring 

in most developing countries and even in many developed countries• Well-designed 

comparative epidemiological studies of this acute phenomenon in different 

cultural situations would provide information on the influence of crowding, diet, 

housings education, "stress", e t c” on fertility and fecundity and on the changing 

disease patterns., including diseases such as coronary heart disease, in the migrants 

in comparison with those in the areas from which they came, and in the cities to 

which they come. Because the phenomenon is occurring so rapidly, results could be 

expected far more quickly than by studying the long-term effects of over-all popula-

tion growth. 



Comparative international studies in different cultural situations are necessary 

because the relative influence of different factors will surely vary from culture 

to culture and between different socio-economic groups within cultures, as in the 

example of coronary heart disease cited above. 

A few studies of this kind are already in progress. However, as was 

emphasized at the meeting of the International Epidemiological Association last 

year, comparability between studies in different countries has not yet been 

achieved. Without it they are just isolated studies which cannot validly be 

compared with others, nor can the results be extrapolated to other circumstances^ 

'which is essential if progress is to be made in the understanding of these phenomena. 

The second area of research which I would mention, involves the long-term 

development of ecological maps of the world, including the distribution of 

infectious agents, vectors, reservoirs and ecological conditions. I would 

emphasize that this is a long-term objective, but one which v/ould lead to major 

advances in predictive epidemiology and communicable disease surveillance. The 

research functions of the Division would be primarily concerned with methodology 

and technology. As practical measures were devised these would be transferred to 

the appropriate division of WHO, the central analysis and dissemination of data 

being undertaken by the communications unit. 

There are， of course， many other ways in which the proposed Division would 

contribute to the effectiveness of both the research and service activities of 

many existing sections of the Organization» Also, many of their current programmes 

will have to be brought into the programme of the Research Division, especially 

those involving reference centres. 工 can speak personally on this point since 

two such centres are located in my department at Yale - the International Arbovirus 

Reference Centre, formerly the Central Virus Laboratory of the Rockefeller Foundation 

and now renamed the Yale Arbovirus Research Unit, and the WHO Serum Reference Bank 

for the Americas. These and other centres must play a major role in the Research 

Division's field activities, and speaking for my Department, we are anxious to do 

so. 



As mentioned in the middle of paragraph 5.6 (page 13) of document EB37/11, 

the field studies will require a new system of Regional Epidemiological Centres• 

There are a few institutes or universities which either meet or can soon be 

developed to meet the requirements for excellence that this research programme 

demands » 

A substantial part of the budget for consultants will be devoted to bringing 

together directors of these and other laboratories for the detailed design of the 

research programmes to which they can contribute so much, but which they could 

not undertake effectively without central co-ordination, support and facilities 

for analysis• They will be equal partners in this enterprise. 

Consultants will also be needed in a number of important fields in which 

full-time advice is not necessary. By way of illustration,工 mentioned the 

taxonomy and classification of animal reservoirs and of flora, and biometeorology -

that is, the study of biologically important meteorological factors. The W D 

Is interested in the latter, and will be invited to assist in the programme. 

External guidance will also be needed on the very complex problems of the 

quantification of social and behavioural factors under the leadership of the 

behavioural scientists proposed for the Division. 

In this presentation, I have not minimized the difficulty of the problems 

to be faced. These are great indeed, but not,工 am confident, insurmountable. 

If we succeed - and there can never be a guarantee of success in any form of 

research (if there is, it is not research) - the dividends for world health should 

prove enormous. In my opinion the programme outlined in document E B 3 7 / H repre-

sents a most important development for WHO, which will help developed countries 

in their understanding of changing disease patterns and will eventually enable 

developing countries to avoid or reduce some of 七 h e undesirable health 

consequences associated with socio-economic development, which at present appear 

inevitable. 


