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INTRODUCTION 

The Eighteenth World Health Assembly in its resolution WHA18.43 recognized 

"the need for a planned development of WHO activities to promote, co-ordinate, support 

and conduct medical research and research training on major world health problems", 

and considered that "such contributions . . . could best be made by an international 

research programme involving collaboration with and development of regional and 

national i n s t i t u t i o n s . I n paragraph 2 of this resolution, the Director-General 

was requested "to take the action necessary to develop WHO research activities and 

services in epidemiology and the application of communications science" and in 

paragraph ) "to prepare a detailed programme . .
 #
 to be submitted to the Thirty-

seventh Session of the Executive Board. 

A proposal for research by WHO is justifiable only if the research is of such a 

nature that it cannot properly or adequately be conducted by national research 

institutes or universities. In fact, many research topics in epidemiology are 

particularly appropriate to WHO: some are essentially international in concept, 

some are feasible only when supported by the objectivity and international accepta-

bility of WHO, and some are essential as bases for future WHO health activities. 

Furthermore, mathematical and statistical theory and computer science are necessary 

to progress in epidemiological and allied research, and their potentialities will 

increase with intensive study of their applications in medicine. 
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1. Epidemiological research 

1.1 Cogent reasons for developing a more extensive programme in this field are: 

(1) knowledge of the variation in the incidence and prevalence of disease 

throughout the world is still far from complete； 

(2) more detailed knowledge of this variation is essential to the control of 

many diseases of known etiology; 

(3) combined with study of the characteristics of the local populations and 

their environments, study of differences in disease incidence and prevalence may-

provide new clues to the cause of other diseases, the etiology of which is still 

unknown; 

(4) new hazards are being introduced by rapid socio-economic reorganization 

and industrial and technological advances and their effects may persist for 

many years after the hazards are eliminated, it is, therefore important that they 

should be identified at the earliest possible opportunity； 

(5) extensive changes are taking place in the socio-economic structure of large 

populations throughout the world, if these studies are not made soon, vital 

information about diseases that are becoming more common, which could be revealed 

by differences in existing conditions, will be irretrievably lost； 

(6) man is being increasingly exposed to a wide range of new chemical compounds 

introduced for medical and other purposes (drugs, pesticides, food additives, 

cosmetics, etc.) which may have unsuspected effects in addition to the benefits 

intended. These also must be identified as early as possible in order that 

assessments can bo made of risk relative to benefits； 

(7) in some diseases important variations in incidence and prevalence can be 

recognized most readily on an international scale, where the contrasts are 

greatest; 

(8) investigation of the factors relating to these differences frequently 

requires collaboration across national frontiers in the same or in different 

regions of the world; 
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(9) countries with the greatest contrasts may not always have the resources 

to investigate them in the most fruitful way. 

1.2 It is evident, therefore, that WHO has an important role to play in epidemio-

logical research. It cannot limit its activities to any one aspect of the subject, 

but must be prepared to undertake studies on a broad front. This conclusion is, 

moreover, reinforced by tho knowledge that diseases may not occur independently but 

t/гэ distribution of one may be a decisive factor in the causation of another. It is, 

hovrewr, also clear that WKO cannot- undertake th-D intensive investigation of all 

diceasGS at the same tiiiie, but theit the extent of its work will necessarily be limited 

by practical considerations of money and manpower. Research in epidemiology should, 

therefore, be concentrated in fields vihere there is an acute need for further infor-

mation. either because of tb3 seriousness or prevalence of the disease or because it 

is possible to formulate a new hypothesis that can be tested directly and may lead to 

a productive result of direct value to health administrations. It follows also that 

the programme should be flexible and permit WHO to c.pply its resources to new problems 

as they arise, and, at the same time, take advantage of new developments, new methods 

and new hypotheses. 

2 • Research in с orpniunl cat ions science applied to health problems 

The essential activities requiring spscial research and development under this 

heading can bo classified as follows： 

2•1 Applied mathematics 

Unsolved biological and epidemiolcgical problems, including surveillance and 

monitoring procedure- s, all require the use of spociaiized mathematical techniques. 

In pa.rticul.ar, the developr-iont of appropriate mathematical models is needed to facili-

tato more procine quantitative évaluation and investigaticn. 

2.Й Statistics, biometry and probability 

All biological and clinJ.cal material involves large amounts of inherent variation. 

Probabilistic formilationa are essential to describe this variation. The investi-

gation of real data^ the planning of surveys, as well as the testing of scientific 

hypotheees, all therefore entail the use of sophisticated mathematical statistical 

methods. 
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2.3 Operational research 

In order to make best use of theoretical research and of accumulated knowledge to 

improve the management both of public health programmes and of its own activities, it 

would be essential of WHO to develop and apply a full range of operational research 

techniques. 

2.4 Computer science 

The mathematical models envisaged above must be fairly elaborate with many-

variables if they are to achieve an adequate degree of realism. Advanced techniques 

in numerical analysis will be required for all kinds of mathematical and statistical 

investigation. In many cases simulation methods will be needed to supplement purely 

mathematical enquiries. Further, the utilization of operational research methods 

necessitates a great deal of numerical computation, 

2.5 Information analysis 

The efficient use of very large quantities of numerical data and other recorded 

information including reports in natural language require a variety of special 

techniques for filing, sorting and searching. Aside from the obvious requirement of 

high-grade computing facilities the extractions of relevant information will depend 

upon the development of suitable mechanical interrogation languages, and on the 

techniques of literature analysis, e.g. content analysis of written documents. 

In order that all forms of data and records can be utilized with maximum efficiency 

specific emphasis must be placed on the investigation and building of nomenclatures, 

on the standardizations required both for case reporting and for computer processing. 

3- Action required and objectives 

3.1 Such a programme demands the creation of a unified group of highly qualified 

epidemiologists and communications scientists within the Organization with the follow-

ing objectives; 

J.I.I To study WHO's current activities in epidemiology in relation to world needs 

with a view to identifying those fields in which opportunities and technical possibilities 

promise important progress, especially through development of methodologies for 

determining contrasting areas of high and low incidence of diseases and for investi-

gating the reasons for these differences. 
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3.1.2 To investigate the potentially great contributions that techniques of 

operational research could make to improve the economy and effectiveness of public 

health programmes. 

3.1.3 To develop a research programme designed to identify and study the major 
, • . . . ： ‘ . - . . . "

1
- ' . - , •： 

factors which affect the health patterns of different populations exposed to rapidly 

changing living conditions. Por this purpose new methods of categorizing and quanti-

fying the health consequences of population dynamics and ecological changes will need 

to be developed• 

3.1.斗 To develop mechanisms whereby changing health patterns can be kept under con-

stant review. This would require the development of efficient surveillance systems 

for different groups of diseases. 

This programme would serve the ultimate task of WHO, of devising methods whereby 

what appear at present to be inevitable sequences can be interrupted and the 

undesirable effects on health of socio-economic development avoided. 

3.2 Some of these objectives will inevitably require a long time to be achieved. 

However, techniques are now in existence, and can be developed further, especially in 

their application to health problems, which could greatly accelerate progress. 

3.3 Apart from the study of WHO'S current and planned activities in epidemiology in 

order to identify those, fields where opportunities exist for rapid progress, priority 

will be given to developing research programmes concerned with surveillance or monitor-

ing of communicable diseases and drug effects, A programme will be developed for 

the study of the health effects of ecological change with special emphasis on 

population dynamics in the context of rural-urban migration. Finally, attention will 

be given to the application of the techniques of operational research to health 

problems. 

3.4 It is proposed that these programmes be carried out by a Division of Research in 

Epidemiology and Communications Science attached to the Office of the Director-General, 

for which provision is included in the Proposed Programme and Budget Estimates for 1967. 

These programmes are considered in more detail below. 

1
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4. Surveillance and monitoring systems 

4• 1 Communicable disease surveillance 

4.1.1 WHO has since its inception been engaged in a variety of activities pertaining 

to communicable disease surveillance. However, experience has shown that these are 

far from adequate in respect of their scope, accuracy and speed. A programme designed 

to overcome partially the^e deficiencies has been initiated by the Division of 

Communicable Diseases and it is clear that a Division of Research in Epidemiology and 

Communications Science can contribute to it in a number of ways so as to ensure that 

the information gathered will be of greatest use for the objectives outlined above, as 

well as for the improvement of the control of communicable diseases per se, by enabling 

the institution of effective control procedures earlier in the development of disease 

problems. 

4.1.2 It is essential that any surveillance programme should be supported by the 

development of appropriate theoretical studies. The insights deriving from such 

studies would provide increased understanding of the phenomena involved, with a con-

sequent improvement in the control of specific outbreaks of epidemic disease or of 

unusual levels of endemicity. 

4.1.3 Two complementary, though related approaches, are identifiable: first, there 

is the study of population phenomena. This involves, for example, the elucidation 

of threshold effects, that is to say, the relationship between the chance of a major 

outbreak of disease and the density of susceptible individuals in the population. One 

aim would be to calculate the different epidemic curves which would result from 

different theoretical assumptions about the nature of the epidemic process and to 

test these against observed epidemics. Much more theoretical knowledge is needed 

about the behaviour of epidemics in communities that are spatially and socially 

differentiated. 

4.1.4 There is a need for development of sample survey methods which can be initiated 

rapidly in order to obtain special denominator data needed in the evaluation of 

surveillance data, or both numerator and denominator data, as in serological surveys. 

Such methods have been developed iri some countries but these cannot readily be adapted 

to the wide variety of circumstances met with a world-wide application. 
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4.1.5 In theoretical epidemiology considerable progress has been made in specialized 

areas, but few data exist for critical tests of generalized epidemic models. Before 

such theory can become a practical aid to prediction and interruption of epidemics, 

larger collections of detailed records must be subjected to mathematical analysis. 

This can be done most readily for the simpler diseases transmitted by person to person 

contact. In more complex situations, such as the arbovirus diseases in which not 

only other vertebrates but arthropod vectors also must be taken into account, 

mathematical formulations have been rudimentary and need extensive development. In 

the meantime, progress in the control of these infections may be accelerated by 

mathematical description of segments of the whole situation. 

4.1.6 Also, there is the need to discover more detailed biological and clinical 

features of the disease process such as the time between infection and extrusion of 

infectious material, the length of the infectious period itself, variations in infec-

tiousness or susceptibility between different individuals, etc. 

4.1.7 In general, the use of mathematical models of epidemics may be expected 

ultimately to provide information of great practical significance to public health 

authorities, especially when theoretical studies are carried on in close co-operation 

with the surveillance activities. Decisions about the relative value of 

immunization programmes, the follow-up of suspects, the institution of quarantine, the 

restriction of public activities, etc. will be facilitated by a greater understanding 

of the epidemic processes themselves. Moreover, since such practical measures can 

be implemented only through executive and administrative action it is vital that the 

special skills of operational research be called upon to ensure optimal application. 

4.1.8 An important part of the surveillance programme is that concerned with studies 

of the ecology of certain diseases. This requires the accumulation and analysis of 

considerable bodies of information on disease vectors and reservoirs as well as on 

the distribution of sub-clinical infection in addition to the data collected on overt 

disease. Some of these data will be accumulated through the activities of the WHO-

Serum Bank Programme which can contribute greatly to the study of a xvide variety of 
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fields other than communicable diseases, e.g. human genetics, nutrition and a number 

of non-communicable diseases. It is evident that the information gathered in this 

programme is highly relevant to the study of the health effects of ecological change, 

one of the major objectives of the Division. This programme demands a higher 

priority than has been accorded to it in the past. 

4.1.9 Рог these reasons the surveillance programme will require full co-operation 

of a Division of Research in Epidemiology and Communications Science. Further, the 

bi omathemat i cal expertise and automatic computing facilities envisaged are essential 

for its success. It would seem that only WHO could provide opportunities for 

research and application in this field on the scale necessary for worthwhile results. 

4.2 Drug monitoring 

4.2.1 WHO will consider acceptance of responsibility for a pilot research study in 

drug monitoring, with the assistance of data processing and associated facilities 

offered for an interim period by the Government of the United States of America. 

This proposal is discussed in another docxoment"
1

' concerning the initial research 

character of the project, and the expectation that eventually WHO would be able 

an effective role in measures for ensuring drug safety are emphasized. If WHO 

undertake such a pilot project, a Division of Research in Epidemiology and 

Communications Science will undoubtedly have a role to play in consultation on 

epidemiological, statistical, and computer techniques. Irrespective of action 
• ‘ • • • 

on the United States offer, however, a Division of Research in Epidemiology and 

Communications Science should initiate research in this field, both for the sake of 

developments in monitoring techniques and because of its concern with methodological 

research. 

4.2.2 Monitoring is recognized in principle as an indispensable part of protective 

measures against dangers from drugs, in addition to the animal studies of drug action 

and the clinical trials that precede general therapeutic use of a drug. However, con-

siderable research is needed in order to develop adequate monitoring programmes, 

particularly in respect of the types of records to be collected nationally and inter-

nationally, and of the procedures for scanning and analysing extensive files of records. 

E B 3 7 A
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International Monitoring of Adverse Drug Effects, 
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taken 
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4.2.5 WHO can make the special contribution of objective comparison between methods 

for drug monitoring now rapidly devèloping iri several Member States, establishment of 

underlying principles common to good monitoring, and identification of the
;

oppor-

tunities available in particular countries for accumulation of evidence th^t the 

medical structure of other countries is at present unable to provide. The hope that 

the pilot programme will eventually evolve into a permanent operational system must 

be kept in mind, but the timing of this (and indeed its ultimate practicability) can 

be assessed only in the light of intensive research - and research of a kind possible 

only when records can be studied from many points of view. 

4.2.4 The pilot project would consist of collaborative research between National 
... .、.••..... • . • c. . ... . . . .. ：' \ 

Centres in the few Member States in which drug monitoring already is or soon will be 

undertaken (perhaps with the addition of Special Centres elsewhere)• A Division of 

Research in Epidemiology and Communications Science will be able to make specific 

contributions under such heads as: 

(1) types of record to be collected, and the degree of validation of reports 

on individual cases required before national records can usefully be passed to an 

international centre; 

(2) problems of translation arid coding inherent in storage of data in the 

internal language and format of a computer; 

(3) scientific and^ administrative problems of access to and search ôf stored 

data； 

(4) interaction of clinician, biometrician, and computer scientist in the 

devising of computer programmes for scanning data files that permit the clinical 

expertise and intuition applicable to small series of case records to be the 
• • . . •• . • +TÍ ' ' . . • • 

basis of systematic examination of much larger series； 

(5) epidemiological and statistical study of the nature of inferences that can 

be drawn from different categories of records, with a view to developing principles 

of operation in respect of early warnings, calls for additional data or more in-

tensive search for records, research leads in drug therapy, and other types of 

action that an international monitor might from time to time engender； 
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(6) consideration, from epidemiological and statistical viewpoints, of the 

desirability of any regular systematic reporting from a future WHO international 

monitoring centre to national health authorities, and of the nature of any such 

reporting; 

(7) development of very flexible computer programmes for the special 

interrogation of data files on any topic of immediate interest; 

(8) investigations of manners in which computer facilities can aid the search 

of literature for relevant information; 

(9) in the light of developing ideas on all these points, continuing con-

structive criticism of all existing national monitoring systems, with a view 

to their growth into what is best suited to the needs of each country as well 

as what serves the international project; 

(10) operational research on comparative utility of alternative report forms, 

on hospital versus practitioner reporting, on follow-up procedures, etc.; 

(11) investigation of use of figures for drug manufacture, distribution, sale, 

etc. as an aid to estimating numbers exposed to risk; 

(12) continuing evaluation of the pilot study as a whole and investigation of 

its deficiencies. 

^.2.5 In addition, topics less immediately forming an integral part of routine 

monitoring should be studied as opportunity offers. For example: 

(1) comparison of reporting of a few drugs used in several countries； 

(2) geographical differences in the occurrence of adverse reactions； 

⑶ research on the use of reporting terminology； 

(4) extensions of the early warning system; 

(5) interrelation of adverse effects and chemical composition of drugs; 

(6) studies of patterns of reporting and coherence of data. 
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4.2.6
 f

 As is stated elsewhere,
1

 the work of a future WHO international centre on 

monitoring adverse durg reactions and of the proposed Division of Research in 

Epidemiology and Communications Science in research on monitoring would, supplement, 

not replace, what should be done at the national level; it would in no way affect the 

responsibilities of national authorities for interpretation of their own data or for 

decisions on action to be taken. 

4.2.7 The contributions from a Division of Research in Epidemiology and Communications 

Science outlined above are not only essential to the research on monitoring that must 
2 3 

be conducted if WHO acts further on the basis of resolutions WHA17.39 and WHA18.42. 

They are of intrinsic interest to the programme of a Division of Research in 

Epidemiology and Communications Science in methodological research. Moreover, 

experience with them and possibly even specific findings in respect of them will be 

of further value when, as is almost inevitable, WHO is required to advise on or to 

participate in other monitoring enterprises (e.g. adverse effects of pesticides or 

other environmental pollutants). 

5. Population dynamics and rural-urban migration 

5.1 One of the most rapid and dramatic ecological changes occurring in the world 

today affecting the patterns of life of millions of people is the phenomenon of rapid 

rural-xorban migration. This is bringing in its train a wide variety of health 

problems and alterations in disease patterns. However, relatively little is known 

ás to which of the changes, involving the biological, physical and chemical, and spcial 

environments are most important in causing modifications in health and disease 

pattei^ris, nôr are the mechanisms through which they act understood. If the important 

factors could be identified, it might become possible to alter them in such a way as 

to avoid or reduce the undesirable effects on health. 
‘ . . : . . , . ‘ . - . . 

1 ‘‘...._..... 

丄 面 7 A
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 International Monitoring of Adverse Drug Effects. 
2 

Handbook of Resolutions and Decisions^ 8th e d” p. 20. 

3 
Handbook of Resolutions and Decisions, 8th ed., p. 21. 
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5.2 The speed with which these changes are taking place and the fact that they are 

occurring in contrasting situations provides an opportunity for comparative studies 

which might lead to useful results sooner than has been possible in the past. 

Similarly it provides a unique opportunity for the study of a special form of one of 

the major problems facing the world today, that of population dynamics. 

5.3 Population dynamics involves not only the over-all growth of populations, but 

also "local" growth resulting from movement of populations, especially that towards 

cities. This may be regarded as an acute form of population growth which is happening 

far more rapidly than the over-all growth, and it provides an opportunity for the 

study of the influence of a variety of factors on population growth, e.g. the influence 

of crowding, and other social and environmental changes on fertility and fecundity. 

The Advisory Committee on Medical Research has emphasized that these studies might 

lead to ways of evaluating and predicting population trends with special reference 

to the urban situation where knowledge is most urgently needed. These studies will 

have to be multi-disciplinary, involving epidemiologists, sociologists and anthro-

pologists, and a variety of other disciplines. 

5.4 The focus of this part of the research programme of a Division of Research in 

Epidemiology and Communications Science will initially be on this aspect of population 

dynamics. However changes in disease patterns influence population growth in a 

variety of ways. It will therefore be necessary to accumulate information regarding 

these changes and on the changing environmental pressures to which the population is 

subjected. Thus a start would be made in the accumulation of information which might 

lead to the formulation of hypotheses regarding the mechanisms whereby the health 

changes are brought about. These might form the basis of specifically designed 

research programmes in the future. 

5-5 In order to develop this programme, a Division of Research in Epidemiology and 

Communications Science will need to include a small number of scientists drawn from 

the fields of medical epidemiology, sociology, anthropology and perhaps other branches 

of the health and behavioural sciences. It must be able to draw on the competence 

in mathematics, statistics, demography, and computer, science envisaged for the work in 

communications science., 
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5.6 Initially the scientists will need to concentrate on methodology rputtoally 

adapting the methods of the different di拜ciplin^s involved. The parameterэ :which it 

is desired to measure, and which it is possible to measure, will have to be identified 

on the basis of the hypotheses to be tested. Standard protocols for field studies 

will then have to be developed and this should be done in collaboration with those 

who will be responsible for the field work. It is planned that this should be done 

through a system of Regional or National Epidemiological Centres, carefully selected 

on the basis of interest, scientific competence, on the opportunities for developing 

such studies in the area, and influenced by the nature and quality of the relevant 

information already available. Initially the studies would be limited to two or 

three contrasting areas in developing countries and perhaps one or two in more highly 

developed countries so as to provide a spectrum of contrast which might more readily 

reveal differences of potential significance. 

. , . . . . . ..• ： ； ..., . • 

5.7 In developing this programme close attention will be devoted to research pro-

grammes under way or projected in several countries concerned with urban development, 

including sociological aspects. However, it seems that in most of these attention 

to the health aspects is minimal or lacking altogether. The proposed research might 

serve to introduce the important health component into these programmes, thus greatly 

increasing their value. 
• . . _ . . . ! . . ' i .. - • i 1 . • ；

 1 ：
' . : . . ； ； ... • -

6. Operational research 

6.1 As medical care needs increase and as medical and public health programmes are 

extended to meet them, it is fortunate that a body of knowledge and techniques known 

as operational research is being developed to aid the public health administrator in 

the making of sound decisions. There are two kinds of major decisions which frequently 

face the public health administrator and they are as follows: 

(1) How does one assess the relative needs for and the values of alternative 

programmes which must draw upon limited resources in funds, material and trained 
. • - . • .... -，. • •'•：；• ._,. • • -....•• .... 

manpower? 

(2) How shall available resources be best allocated and applied once a decision 

on priorities has been made? 
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Both problems have been intensively studied. Operational research has con-

tributed generally accepta±>le solutions in such fields as economic planning, business 

management, industrial development and military logistics. 

6.2 Although these questions constantly recur in public health administration, there 

have been a relatively small number of applications of operational research to public 

health. These include the automation of day-to-day hospital management and accounting, 

those public health matters which are almost exclusively economic, the optimal location 

of medical facilities and a few specific projects as in the planning of one of the 

large-scale WHO tuberculosis control programmes. This lag in the application of 

operational research to public health is understandable, because this administrative 

device has only come into general use during the past two decades. It was first 

applied in military logistics then, by extension, to related industrial problems, 

later to general economic planning and business management, and now to public health. 

Its evolution was favoured by the concurrent development of the electronic computer. 

6.3 In essence, operational research aids the administrator in decision making by 

providing, on the basis of those criteria of choice which can be specifically measured, 

an accurate analysis of ths consequences and costs of alternative procedures. The 

responsible administrator eventually makes his final decision in the light of the 

operational research report, other expert opinion and the relevant imponderables. 

6.4 The assistance which the existing body of knowledge of operational i?esearch 

could contribute to the public health administrator is illustrated by the following 

examples： 

Transportation flow theory can be used to calculate optimal distribution, 

location and itineraries of field teams assigned to mass health surveys or 

disease control. 

The mathematical solution of the "inventory problem" can be used to calculate 

the minimum investment in an inventory of drugs or medical supplies needed for 

normal or foreseeable emergency use. 



EB37/ll 
page 15 

The techniques of "optimum time scheduling" (frequently referred to as PERT) 

could assist the administrator in his planning of the orderly and efficient 

expansion of public health services and its logistic support. 

Feed-back information from existing public health programmes analysed by the 

"control theory of Pontryagin" and in accordance with the "dynamic programming 

theory" of Bellman could provide estimates of the effect of the programme on 

the public health need, and aid in keeping the programme commensurate with the 

needs. 

6.5 In addition to the direct application of existing operational research knowledge 

and techniques, new theory will have to be developed to satisfy the special require-

ments of biomedical and public health problems. Por example, the application of 

inventory theory to blood banks will require taking into account the perishable 

nature and limited life of human red blood cells. 

6.6 As sound decisions emerge from the use of operational research in limited areas 

of public health administration, there will result an increasing recognition of the 

usefulness of this approach in contributing to major policy decisions. Finally the 

increasing demand for public health services and their ever-mounting costs must 

eventually favour the adoption of a more systematic approach to decision making over 

that of ad hoc intuition or the influence of external competing factors. 

6.7 A Division of Research in Epidemiology and Communications Science would con-

centrate on developing the applications of operational research to problems in public 

health with a view towards providing the public health administrator with quantitative 

bases for informed decisions between alternative plans. 


