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1. The proposal for a World Health Research Centre was discussed at the thirty-

third session of the Executive Board. The Executive Board considered that more 
2 

detailed information was needed before reaching a decision, and transmitted the 

proposal together with the record of its discussions to the Seventeenth World 

Health Assembly for information. 

2. The proposal was further discussed daring the Seventeenth World Health 

Assembly. The Assembly recognized the desirability of applying the latest 

advances in the science and technology of communications under the aegis of WHO 

towards improving and co-ordinating the world-wide exchange of information on 

health problems and biomedical research and in its resolution WHA17.37 requested 

the Dir.ector-General to continue the study of the whole proposal in the light of 

commeñts made by Members and Associate Members, and to report to the Executive 

Board and to the Health Assembly. 

In pursuance of resolution WHA17.57 three meetings of groups of scientific 

advisers have been held as follows : 

Meeting of Scientific Advisers on Work in Communications Science in the 

proposed World Health Research Centre, 1-3 July 1964 (Report at Annex 1) 

1
 Documents“EB33/27 and Add.l. 

2

 Resolution" ЕВ̂З• R22, Off. Rec. Wld Hlth O r g” 1^2, 15. 
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Meeting of Scientific Advisers on Biomedical Research in the Proposed 

World Health Research Centre: Harmful Effects of Therapeutic Agents 

and Environmental Contaminants, 3-6 August 1964 (Report at Annex 2) 

Meeting of Scientific Advisers on Research in Epidemiology within the 

Proposed World Health Research Centre, 12-17 August 1964 

(Report at Annex 3) 

In addition, individual scientists served as temporary advisers, including 

the members of the Laboratory Committee of the European Molecular Biology 

Organization, with whom diseussions were held on different aspects of work in the 

World Health Research Centre. These scientists are listed in Annex 4. 

5* The scientific advisers were requested to review the original proposal for a 

World Health Research Centre in the light of the discussions held at the thirty-

third session of the Executive Board, the Seventeenth World Health Assembly
л
 and 

the sixth session of the Advisory Committee on Medical Research, 

6 . The advisers were asked especially to consider whether a new organizational 

structure of the type envisaged for the World Health Research Centre was essential 

for the required scientific activities, or whether such activities could be carried 

out effectively with existing or expanded national and international resources. 

7 . The advisers were further requested to delineate as precisely as possible the 

specific scientific activities and their requirements for the first few years in 

the respective fields covered. 

8. The Executive Board will recall that the problem of clinical and pharmacological 

evaluation of drugs has been extensively discussed by the Board and Assembly in 

recent y e a r s J The problem of harmful effects of drugs was very much to the fore 

in the deliberations of the three meetings referred to in paragraph J. The 

recommendations of these groups, therefore, on achieving a truly effective attack 

on this problem through the combined techniques of monitoring, epidemiological 

1 Resolution WHA15.41, Handbook of Resolutions and Decisions， 7th ed., pp. 18-19 

Resolution EB)1.R6, Handbook of Resolutions and Decisions, 7th ed., p. 19 

Resolution WHAI6.36, Handbook of Resolutions and Decisions, 7th ed., p. 19 

Resolution EB35.R21, Off. Rec. Wld Hlth Org., 1^2Г^З 

Resolution WHA17.39, Off. Rec. Wld Hlth Org., 135, 17-
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techniques and biomedical research are especially commended for the Board
1

 s 

consideration. It would appear that any lesser steps would be of very limited 

value, based on our experience to date in trying to implement the various Board and 

Assembly resolutions, and on the advice we have received from eminent specialists 

in this field, 

9. Addenda to this document will be issued to cover: 

(a) written comments received from governments (see document EB)5/l5 Add。l); 

(b) discussions at the sixth session of the Advisory Committee on 

Medical Research (see document EBJ5/13 Add.2); 

(c) administrative and financial aspects (see document EB35/13 Add.3)• 
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1. INTRODUCTION 

A meeting of mathematicians, communications and computer specialists, 

together with biomedical scientists, was hold in Geneva from 1 to 3 July 1964 to 

advise the Director-General on work in communications science within the proposed 

World Health Research Centre (WHRC). The individuals who participated were: 

Dr Norman T. J. Bailey, Reader in Biometry, University of Oxford, Oxford, United 

Kingdom 

Professor Arne Engstr'dm, Karolinska 工nstitutet, Stockholm, Sweden 

Professor D. J. Finney, Department of Statistics, University of Aberdeen, 

Aberdeen, United Kingdom 

Professor K. Krickeberg, Institut für Angewandte Mathematik, University of 

Heidelberg, Heidelberg, Germany 

Professor W. A. Rosenblith, Professor of Communications Biophysics， Department of 
Electrical Engineering; also Center of Communications in Research Laboratory of 
Electronics, Massachusetts Institute of Technology, Cambridge, Mass., United 
States of America 

Professor M. P. S chût z enbe rge r, Professor of Mathematics, University of Poitiers, 
Poitiers, Prance 

Professor H, Steinhaus, Member of the Polish Academy of Sciences, Wroclaw, Poland 

Professor Max Woodbury, Section on Communication Sciences, Department of Neurology， 
New York University, New York, United States of America 

Secretariat 

Mr Gary Genton, Center Development Office for Computer Technology in the Biomedical 
Sciences, Massachusetts Institute of Technology, Cambridge, Mass., United States 
of America (Consultant) 

Professor Murray Eden, Department of Electrical Engineering and Research Laboratory 
of Electronics, Massachusetts Institute of Technology, Cambridge, M a s s” United 
States of America (Consultant) . 

Dr Martin Kaplan, Special Adviser on Research Development, Office of the Director-

General (Secretary) • . 



Щ55/1? 
Apr ex 1 
page 3 

Professor Anthony M.-M. Payne^ Chairman, Department of Epidemiology and Public 
Health, Yale University School of Medicine, New Haven, Corln., United States of 
America (Consultant) 

Mr Seymour Taine， National Library of Medicine, Bethesda. Maryland, United States 

of America (Consultant) 

Members of the WHO Secretariat attended parts of the meeting v/hen the subjects 

were of particular interest to them. 

The group was requested to review the recommendations concerning communications 

science and technology contained in the original proposal for the V/HRC (document 

EB33/27 of 6 December 1963) in the light of comments made at the thirty-third 

session of the WHO Executive Board，the Seventeenth World Health Assembly and the 

sixth session of the Advisory Committee on Medical Research, Information was 

given to the group on the broad lines of work being considered for the fields of 
“ — — - — ...» . . 

epidemiology and biomedical research in the WHRC, so that the group was able to 

consider the major needs that work in communications science would be called upon 

to fill in the WHHC. 

The group concluded that a Division of Communications Science (DCS) should be 

established as part of the proposed World Health Research Centre. The group 

stressed that the programme in communications science should not be developed in 

isolation but should be an integral part of an active biomedical research centre, 

because this is necessary to ensure a high-level research effort. 

2. • PRINCIPAL FUNCTIONS OF DIVISION OF COMMUNICATIONS SCIENCE 

Communications science and technology concerns all aspects of the transfer of • ‘ • -. 

information. 1 In the WHRC the principal functions of a Division of Communications 

Science (DCS) should be: 

For the purposes of this document, the term "communications science" refers to 
that body of mathematics and engineering, both theoretical and applied, which deals 
with the collection, transmission, codification and Interpretation of physical events 
which human beings regard as meaningful - in other words, which carry information. 
For example, communications science treats such problems as the following: finding 
efficient and parsimonious ways of describing the informative aspects of physical 
events so that this information may be readily stored and retrieved; devising 
efficient procedures for passing on such information from one user to another without 
losing any information in the process; developing techniques for interpretation by-
relating one piece of information with another. Communications science is not 
directly concerned with semantics, except in so far as the users of these methods 
must agree on the interpretation of the messages and the language in which the 
information is recorded. 
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(a) to provide for information handling of WHRC and WHO, involving the 

critical analysis, compression, storage and retrieval of data in health 

sciences and biomedical research; 

(b) to conduct research on these problems with particular emphasis on 

mutagens and toxic substances and on epidemiology, and to collaborate with 

other units in the WHRC and WHO in these fields ； 

(c) to serve as a focus for, and a link between, similar national efforts; 

and 

(d) to train workers in the appropriate techniques. 

3. SPECIFIC ACTIVITIES IN CCMMUNICATIONS SCIENCE AND THEIR REQUIREMENTS 

J.I Mathematical theory and practice 

The relationship of mathematical theory and practice to the biological and 

medical sciences has three facets: 

(a) the development of new mathematical theories or techniques under the 

stimulus of unsolved biological problems; 

(b) the adaptation of existing mathematical theory and techniques to the 

needs of biological and medical research; 

(c) the methods of computation and assessment of relevant numerical 

quantities derived from experimental, clinical and public health studies. 

3.1.1 The role of mathematics in the health sciences 

One of the major aspects of mathematics is the formalization of relations 

between abstract objects, and exploration of the logical consequences. 

The precise formulation of a biological theory is, in effect, the identifi-

cation of particular biological objects, properties and relations with their 

mathematical counterparts. This procedure is commonly referred to as "mathematical 

modelling". 
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The manipulation of mathematical quantities can lead to logical consequences, 

i.e., theorems which may now be reinterpreted in terms of the biological quantities 

and in this way provide insights that are exceedingly difficult or impossible to 
1 

obtain by other means. 

3.1.2 Mathematical and related skills required for health research 
(a) Problems in biology 

New theories in biology and medicine arise in unexpected ways and one 

cannot predict their form. Hence it is impossible to enumerate all the 

branches of mathematics which can contribute to the Centre
1

s efforts. 

Most biological theories attempt to take account of variability in the 

observable properties. Both the formulation of a mathematical theory and 

the testing of its consequences may involve a stochastic element (random 
2 

variable)• 

Most biological observations and measurements involve stochastic 

elements. Consequently, problems of estimation of quantitative characters 

of populations, of testing the applicability of mathematical models, and of 

other types of inference fall within the domain of mathematioal statistics 

and biométrie methods. Among important branches of these disciplines are 

the theory of decisions, of statistical estimation (including the study of 

linear hypotheses), information theory, the design of experiments, stochastic 

time-procèsses, the theory and practice of sample surveys, and procedures for 

screening and monitoring. 

‘ J ~ . . 

For example, the "one hit - one stage" and "one hit - two stage" mathematical 
models of chemical carcinogenesis in mice lead by purely mathematical operations to 
a description of the incidence rate of tumours as a function of time. 

2 
The importance of stochastic models is clear, particularly for infinite 

dimensional stochastic processes (quantities fluctuating with the passage of time). 

3 
Relatively little has been done in the theory of testing hypotheses on 

stochastic processes except for stationary processes, and for the infinitesimal 
generator of the semi-group associated with a Markov process. 
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The extensive use of physico-chemical models in biology results from 

the considerable success of physical scientists in explaining nature. 

Where a physical system is applicable, and the necessary experimental 

observations can be made, this approach may be successful Л 

These physical models frequently require the solution of complex sets 

of differential equations. Mathematical. analysis can occasionally solve 

such problems, but frequently the equations cannot be solved analytically 

and approximate solutions must be computed. 

An eminent mathematician, the late Norbert Wiener, pointed out some 

years ago that the way an organism processes energy may be much less 

important in its adaptation to its environment than the mechanisms by which 

it processes information, that is, by the ways in which the flow of various 
2 

kinds of energy is controlled• The formalization of communications 

processes has given rise to specialties such as information theory, coding 

theory, automata theory and control system theory. The principal mathema-

tical branches underlying these applications are probability, combinatorial 

analysis, logic and classical analysis. 

(b) Classification and standardization 

An important task of the DCS would be to assist in the development of 

methods for classifying and standardizing the concepts, procedures and 

terminology of health and biomedical studies. Important taxonomic problems 

range from the classification of arthropod-borne viruses to the classification 

of types of mental disorders, as well as classification in pathology. 

1

 For example, the Hodgkin-Huxley model of nerve transmission utilizes in part 
the mathematical description of electromagnetic theory, and particularly the 
transmission of electric power through cables. 

2 
The coding problem in genetics, i.e., the relationship between the sequence 

of nucleotides in DNA or RNA and the sequence of amino-acids in proteins, is very 
frequently described in the language of information theory. The possible cyphers 
on theoretical grounds have in some measure guided the direction of biochemical 
research. Automata theory and cybernetic concepts may be valuable in describing 
the nature of biomedical control in growth and differentiation as well as for 
studies of the nervous system. 
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Classification can be approached from two different viewpoints. It 

may be based on an underlying biological principle. Thus, plant or animal 

taxonomy attempts to arrange the various species in accordance with 

evolutionary theory. The goal of such taxonomies might be to arrange 

species in accordance with the similarity of their gene maps. The 

alternative is an empirical approach in which the observations made on the 

population sample are used to establish the classification. Certain 

aspects can be treated by elementary mathematical operations almost certainly 

unknown to biologists.1 Other empirical approaches depend upon a variety 

of sophisticated statistical techniques* that have been, and are being, 

developed to treat the analysis of multivariate data. 

(c) Nomenclature 

In medicine, as in other largely descriptive sciences, effective 

communication is hampered by inconsistency in the terminology and nomen-

clature which serve as its professional language• Since medical science 

is evolving rapidly, it produces an ever-changing set of terms for new 

disease entities, therapeutic agents and techniques. In addition， since 

medical observations are so frequently subjective, a vocabulary is produced 

that lends itself to multiple meanings, interpretations and usage• Some 

form of international authority is required to resolve differences and to 

achieve, as far as possible, a universally acceptable set of definitions. 

More is required, however, than the negotiated resolution of differences 

in terminology. The international character of the Centre would make it 

ideally suited to perform research in the standardization of observational 

An example of such a procedure is the "Wroclaw" taxonomy developed by-
Professor Steinhaus and his co-workers which uses the notion of generalized 
distance in a manner that focuses on the important variables and provides a simple 
graphical representation of the taxonomic tree. 
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criteria.1 It could centralize the collaborative efforts of national health 

institutions, and evaluate alternatives• The DCS could provide mathematical 

and statistical competence for such programmes. 

(d) Recognition and identification 

Intimately related to the work in classification and standardization 

discussed above are a broad range of problems in recognition and identification. 

For example, even after a taxonomy for a particular virus class has been 

agreed upon, the identification of the viral causative agent in a specific 

patient may be quite difficult. Clinical diagnostic procedures provide 

another example of a highly complex process of recognition and identification. 

Sometimes the task of identification requires a particular type of 

observation which is intrinsically difficult to make, even though the 

underlying phenomenon can be accurately described. For instance, the 

recognition of the foetal electrocardiograph, obscured as it is by the 

mother
1

s heartbeat, the muscular activity of labour and the movements of the 

foetus itself, require in part the application of concepts derived； from 

signal detection theory which were originally developed to solve problems 

in radio-communication. Concepts such as these, and others emanating from 

various branches of the communications sciences, can be extended to шалу 

biomedical problems to enhance the observer's ability tc make correct 

identifications under adverse conditions. 

Standardization of terminology also requires that consideration be given to 
such logical and linguistic concepts as consistency, synonymy, inclusivity: 
ambiguity, etc. These concepts are within the subject matter of studies of 
formal languages (including computer languages) and structural linguistics. The 
DCS should have a small group of such specialists on its professional staff. This 
competence is required not only for standardization of nomenclature but also for 
research in the methodology of information retrieval and the translation of 
languages. 
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Evaluations of recognition procedures have rarely been made in the past 

on systematic grounds, even though the need to rationalize diagnostic 
1 

procedures is a pressing one. 

As various problems of recognition and identification arise in 

connexion with current research programmes of the WHRC, the DCS would be in 

a position to develop the methodology and techniques required for their 

solution. The competence of mathematical statisticians and of communications 

engineers, both of which should be strongly represented in the DCS, would 

contribute importantly to the tackling of such problems. 

3.2 Relation to biomedical research in harmful effects of therapeutic agents and 
environmental contaminants 

The biomedical research contemplated for the Centre would require the services 

of the DCS in a variety of ways. 

Certain projects will require large-scale computation.. For example, the 

determination of protein structure from X-ray crystallographic data can tax the 

capabilities of even the largest computer. Experimental studies of the effects of 

toxic substances will frequently require large-scale statistical analyses. 

Other studies will call upon the inventiveness of mathematical analysts. The 
2 

"phase problem" of crystallography, mathematical models for indirect effects of 

radiation, compartment models for the processes of accumulation and detoxification 

of chemical entities, stochastic models for chemical induction of differentiation, 

procedures for determining the amino-acid sequence in large polypeptides from the 

sequence of fragments, are all problems of this character. 

1 
Relatively little research has as yet been done on the statistical methods 

for segregating heterogeneous populations or dealing with biased samples, or the 
interaction effects of two disease entities present in the same organism. 

2 “'… 
X-ray scatter diagrams do not contain phase information, so that the 

crystallographer must depend upon educated guesses to decide on the phases of the 
various Fourier components. This so-called "phase problem" is a central one for 
X-ray analysis. If a satisfactory solution can be found it will accelerate greatly 
the progress of chemical structure determinations. . 
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Apart from 'such mathematical research, the DCS would also collaborate in 

experimental programmes with the aid of "on-line" - "real-time" computation."^ 

Also, attention must be paid to the serious problem of data acquisition (analogue 

to digital computer), and screening. 

3-5 Relation to work in epidemiology and monitoring of communicable and non-
communicable diseases and conditions 

5.3.I Epidemiology and communicable diseases 

Research in epidemiology will need to be integrated with the research activities 

of the Communications group and its computer facility. In communicable diseases 

relatively few attempts have been made"to apply mathematical techniques to the 

study of epidemics. A much more concentrated effort might facilitate the control 

of epidemic outbreaks, especially in under-developed areas, by a better quantitative 

understanding of the mechanisms involved. In addition, predictive possibilities 

would be greatly improved. Some insight is afforded by the existing mathematical 

theory of epidemics. A stochastic approach must be used， but unfortunately only 

relatively simple, and not entirely realistic, models have so far been 

mathematically tractable• 

Two complementary approaches are possible. First, the study of epidemics 

within small groups, such as families or school classes, can be used to determine 

basic biological features such as the length of the latent period between receipt 

of infection and the subsequent passage of infectious material, and the length of 

the infectious period itself, both periods being subject to statistical variation• 

A start has already been made on measles, but this should be extended to other, 

perhaps more serious, infectious diseases. 

The performance of mechanical computations during the course of experi-
mentation is referred to as "on-line" computation. If in addition the results of 
computations are available as the experiment proceeds so that these results can be 
used to alter the course of the experiment, the procedure is referred to as "real-
time" сomputat ion. 
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Secondly, the large-scale behaviour of an epidemic can be studied in relation 

to a large population. Such populations are usually very heterogeneous, and involve 

a stochastic process that is spatially differentiated. Practically nothing is 

known about the mathematical theory of such processes."'" 

The practical utilization of the results of these proposed researches would 

involve operations research, in so far as practical measures can only be implemented 

through the executive and administrative action of public health authorities. 

There is a vital link here with work on health planning, where operations research 

and systems engineering are considered more explicitly. 

These basic mathematical ideas may also be used to study clinical and 

laboratory tests on individuals in epidemic situations. For example, the statisti-

cal measurement of latent and infectious periods should be correlated, if possible, 

with clinical measurements. Similar ideas might be developed if it were possible 

to study experimental epidemics in animal populations. 

Realistic and well-understood epidemic models will be an important ingredient 

in ecological monitoring methods for the prevention of epidemic outbreaks. 

Arbovirus infections appear particularly suitable for the development of such 

methods. Monitoring methods, perhaps requiring surveillance procedures, will have 

to be developed for a wide variety of other communicable diseases, e.g., major 
2 

respiratory and enteric infections. 

Both approaches involve highly complex multidimensional stochastic processes 
which may not even be Markovian. Mathematical investigation of a high order, 
supplemented by considerable electronic computing, is required. 

2 
Considerable potential exists in the investigation of ecological factors and 

their relation to the inception and spread of both communicable and non-communicable 
diseases• For example, an understanding of the migratory patterns of vector mos-
quitos or similar species could provide important predictive indicators to national 
health authorities. The relation of meteorological and climatological conditions to 
morbidity and mortality rates； to cite another example, should receive further 
scrutiny. Recently, time-series comparison techniques were applied to atmospheric 
pressure changes and their relationship to various mortality series in New York. A 
significant correlation was found between the respiratory death series and the 
pressure variation series in a frequency band that appeared to relate to the move-
ment of extra-tropical migratory cyclones through the New York area. These 
ecological factors and others deserve detailed study by the WHRC, 
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The predictive value of epidemic theory can be no better than the health 

information furnished by the local or national reporters• The need for standardi-

zation in all aspects of the surveillance process is manifest. Standards for the 

adequacy of data must be set; procedures for seeking out, collecting and reporting 

these data must be defined and agreed upon; criteria for control of the quality of 

reported information must be established. The methodology and techniques 

developed for the surveillance of communicable diseases will, in addition, contri-

bute importantly to the study of monitoring systems for non-corraniinicable diseases 

and conditions. 

Monitoring of non-communicable diseases and conditions 

Monitoring is a convenient heading for many processes differing widely in 

method and purpose, having in common only the feature that they endeavour to provide 

systematic inferences on likely chains of causation within a population, when 

circumstances prevent planned experimentation (with differential treatment of 

groups) and permit observational techniques only. An important activity of the 

WHRC would be the development of monitoring techniques for both long and short-term 

effects of environmental contaminants and toxic agents, such as industrial wastes, 

pesticides, common chemicals, drugs and biological products. 

Drugs provide a particularly good example. The monitoring of drugs in normal 

therapeutic use, with a view to discovering relatively uncommon types of adverse 

reaction, is of vital importance to society. Its urgency has been underlined by-

recent experiences exemplifying types of reaction unlikely to be detected unless 

large numbers of reliable records are collected. Early warning of the reaction 

requires an optimal combination of information from different countries and optimal 

feed-back of inferences to national health authorities. 

Боше types of reaction are known to be occasionally drug-induced; some types 

of drug are known to have risks of reactions. To this extent, the planning of a 

monitor is simple in concept, though complex in execution. To be effective, 

however, it should detect any important but unexpected frequency of reactions to a 

drug under surveillance but not under suspicion. This raises deeper problems of 



EB35/1) 
Annex 1 
page 15 

inference pertaining to an unlimited set of possible relations. Recording must 

be based upon objectively ascertained events rather than subjectively judged 

reactions to drugs, and must lead to storage of a wide range of supplementary 

information on each case. The analysis of this information will entail a 

continuing process of cumulative tabulations, linked to rules for signalling early 

warnings of possible associations that deserve closer study. 

Among immediate needs are research on the methodology of combining records 

heterogeneous in structure and quality pertaining to the same drugs in different 

populations； development of analytical and inferential tochniqùes; and study of 

operational problems in both the collection of information from individuals and 

national agencies, and the feed-back of information to national health authorities, 

collaborating physicians and the drug industry. Pilot or sample monitors will 

need to be run on suitably restricted drug-, event-， and patient-sets, as a 

complement to more theoretical research, and as an instrument in standardizing 

terminology and methods. 

After this development phase must almost certainly come extended establishment 

of monitors as an international medical service. At that point, WHO might well 

decide to create a new administrative unit to perform such services on a regular 

continuing basis. It would be valuable for the WHRC to maintain contacts with 

such a unit, since the information obtained in the day-by-day operation of these 

monitoring systems would provide the WHRC staff with new ideas for further 

investigations in toxicology, epidemiology and more fundamental aspects of disease 

causation. 

Monitoring techniques of a similar character will be required in order to 

bring to light possible effects - genetic and somatic 一 of environmental contaminants 

(pesticides, exhaust fumes， industrial wastes, radioactive elements)， infectious 

agents (e.g., viruses), and as yet unknown deleterious substances. The rise in 

the incidence of lung cancer and its association with smoking is a striking example. 

This phenomenon was investigated relatively easily at national levels, but even 

here the corroboration of this association and the possible role of other factors 

in other countries require intensive international investigations• 



EB35/13 
Annex 1 
page .14 

The effects of other carcinogens and toxic substances are more subtle and will 

require internationally co-ordinated systems for reporting and accumulating data, 

operating over long periods of time, if these-effects are to be discovered while 

the damage to living things is still relatively small. Effects on genetic 

material (chromosomes) may be revealed only after one or more generations: for 

example, by noting an increase in diseases originating in genetic defects (mongolism 

specific metabolic disorders)， ov9 within a few years or one generation, as a 

somatic effect, e.g., a carcinogen affecting, say, the liver or bladder. 

3.4 Health information and literature retrieval 

Many nations, particularly those with advanced technologies, are attacking 

the problems of literature and information retrieval in many fields of science. 

There is not at present, however, a unit, national or international, prepared to 

undertake to fill the variety of literature retrieval and analysis requirements of 

workers in the health and biomedical sciences. In view of the obvious needs for 

world-wide information exchange in the proposed fields of specialization within the 

Centre, i.e., harmful effects of therapeutic agents and environmental contaminants, 

and epidemiology, it is important that the DCS establish a comprehensive literature 

and information analysis programme. Organizations which provide such analytical 

services have come to be known as "Specialized Information Centres" in contrast to 

the usual collection-oriented library. 

Thus, in addition to a comprehensive library organization, i.e., one whose 

primary function is to locate documents in its collection according to the requests 

of its users, the WHRC will require a combination of services which can undertake 

comprehensive literature analysis and evaluation. These services may include 

selective abstracting of reports, translation of documents, preparation of annotated 

bibliographies, the compilation of glossaries, associative and citation indices, 

critical reviews, etc. 

The DCS would draw upon existing literature retrieval and analysis techniques 

developed by national organizations, particularly if they relate to problems that 

arise in serving the health research community. One excellent example of an 
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operational literature retrieval system designed for the medical community is 

MEDLARS
1
 developed by the National Library of Medicine in the United States of 

America. The National Library of Medicine has stated its willingness to provide 

the MEDLARS computer tapes and programmes to other health institutions. MEDLARS 

could thus become one of the many analytical tools on hand in the specialized 

information office of the WHRC e 

As the WHRC expands its fields of research, it will be desirable for the DCS to 

develop better methods of literature retrieval and analysis that relate specifically 

to the health and biomedical research within the Centre. This may, for instance, 

require the use of advanced computer systems and concepts for automated classi-

fication, storage, search and retrieval of information. On the other hand, it may 

involve a careful theoretical examination of the methodology in literature classi-

fication, coding, identification and dissemination to evolve improved techniques for 

preparing bibliographies, glossaries and other indexed summaries for manual use. 

MEDLARS (Medical Literature Automatic Retrieval System) is the first 
automatic information retrieval system in operation that has been designed specifi-
cally to serve the medical research worker. The very fact that MEDLARS exists and 
is successfully operating is a significant accomplishment and most certainly its 
capabilities and areas of coverage will be expanded and improved with time. In 
spite of this, MEDLARS must be viewed in proper perspective; it should be realized 
that this system is severely limited in its usefulness from several aspects : 

(a) It covers primarily medical science (as differentiated from biophysical, 

chemical and behavioural sciences, for example), and only periodicals 

published since 1963, Physics, chemistry and tne behavioural sciences 

contribute importantly to information required in biomedical research. 

(b) A user has access to the system through a limited number of "keywords" 

(about six per article) chosen by indexing clerks after a cursory examination 

(six to ten minutes) of each paper. 

(c) Although the user may be successful in identifying some of the articles 

that may be of interest to him, he must ultimately go to the original 

documents for substantive information or data he is seeking. In many 

important retrieval problems the user is very likely to miss a large segment 

of existing pertinent information. 
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工n summary, the DCS should be prepared to apply its scientific competence in 

any way that would contribute improved and more effective tools and techniques for 

use in the specialized information office. 

The WHRG, in addition to benefiting from the numerous literature retrieval 

techniques being developed by national groups, would also be in an excellent 

position to serve as an international co-ordinating mechanism in the interest of 

ensuring the compatibility of these various efforts with one another. 

3.5 Health planning 

The scientific approach to planning health services, including the use of 

mathematical models and computer techniques, has only just begun in a few 

economically advanced countries. The rationalization of health planning and its 

integration with national economic plans is of immediate importance to developing 

countries; in this respect very little has been done to date. Some techniques 

used in industrial dynamics could be used in health planning, e.g., the study of 

the relationship of the outputs of a system to the variations of different inputs. 

Operations research could play a particularly useful role, not only in improving 

current health programmes but also in planning for future ones. Practical problems 

(such as planning the logistics of immunization and other disease control programmes) 

are amenable to exploration by presently known computer techniques of business and 

industry. 

5-6 Professional staff 

In view of the foregoing considerations, the staff of the DCS should contain 

a strong core of mathematicians whose interests lie primarily in probability, 

mathematical statistics, and branches of algebra and analysis, as well as engineers 

and applied mathematicians trained in communication and feed-back theory. 

Work at the Centre might well suggest problems of interest to, say, an 

algebraic topologist or number theorist, specialties not likely to be represented 

in the core staff.^ Such specialists could be invited to join the Division as 

visiting scholars for a period of one or two years. 

For example, a topological approach might furnish promising leads in the 

problem of classifying the structure of biochemical species. 
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Since mathematical structures will need to be related and adapted to biological 

theories arising in a more or less unpredictable way, mathematicians for the DCS 

should be selected with considerable weight on their ingenuity and flexibility 

rather than only on their field of specialization. 

In addition, the Centre should include a group of statisticians with a broad 

knowledge of statistical theory, experienced in standard biométrie techniques and 

able to extend these to new problems arising in either of the other proposed 

Divisions Л 

It is evident that members of the professional staff of the DCS would need a 

broad knowledge of mathematical and statistical theory. No less important is it 

that they be strongly motivated to gain an understanding of biological phenomena, 

rather than being interested solely in the extension of mathematical theory. They 

would frequently be concerned with the effective planning of experimental and 

observational research in the health sciences and with the interpretation of the 

data derived from such experiments; they must be collaborators at all stages of 

research, not just occasional and intellectually distant consultants. 

1 The programme of the Division of Epidemiology will provide uniquely 

interesting material for research in the stochastic theory of epidemics; it will 

also frequently need assistance in sample survey of populations, in demographic and 

actuarial problems of morbidity statistics, and in the design of laboratory and 

clinical experiments• 

The Division of Biomedical Research, as at present planned, will encounter 

statistical problems in the estimation and prediction in population genetics, in 

the modification of bio-assay procedures to take account of improved techniques of 

standardization, and doubtless in several of the aspects of fundamental biology 

intended for study. 

Although the statistical techniques appropriate to monitoring at first appear 

elementary, the logic of discriminating causal associations from those due to chance 

when the potential numbers of each are large and incompletely specified， requires 

further exploration. In many of these fields, problems encountered will range from 

those in which a model can be completely specified and tested, to those in which 

inference must be drawn in empirical fashion with minimal aid from an incompletely 

specified model. Statisticians must assist evolution from the second extreme 

towards the first, but must have sufficient appreciation of the real difficulties of 

quantitative biology to ensure that a defensible empiricism is at times preferred to 

a speculative but unrealistic theory. 
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The DCS can be expected to fulfil its functions best if it is embedded in an 

environment of active and experimental research in the health sciences and the 

fields of biomedical research. Otherwise the mathematical work of the Division 

may continue to be of interest to mathe mat i с i ans but lose contact with the empirical 

facts of biology and medicine. 

At the same time the number of mathematically trained staff must be large 

enough to ensure that the individual member does not feel himself isolated from 

progress in his mathematical specialty, and retains the possibility of having his 

mathematical ideas criticized by his colleagues. Even in the advanced countries 

there can be few groups satisfying both these conditions, but an international 

organization should have a good likelihood of success in creating such a group• 

Career opportunities open to young people in the interface of mathematics and 

the health sciences are relatively meagre, even in the highly industrialized 

nations• The WHRC might well serve as a point of attraction for young scientists 

interested in learning about this field. This could be accomplished by awarding 

fellowships to qualified pre-doctoral and post-doctoral trainees, who would be 

expected to return in due course to national institutions. 

Organization of the computer facility 

The Centre's total computer requirements cannot be met by any single computer 

type. The varied tasks of the Centre will require three types of systems with the 

following capabilities: 

(a) a large system for a variety of extensive statistical analyses， 

biological situations, solutions of complex mathematical equations, 
• 1 

monitoring, literature retrieval and related activities; 

1 This system would offer rapid input-output equipment and a large rapid access 

store, as well as tape stores and magnetic disc files. Among present computer 

systems of appropriate capability are Atlas 工工， I B M 709斗 and CDC ЗбОО. The 

development of "time-shared" large computers may make it feasible to place a communi-

cation link (typewriter or other input device) between each office or laboratory and 

the computer, in a manner similar to that of a telephone exchange. It is not known 

at present when such "time-shared" systems will be practicable and sufficiently 

economical to serve for the widely varied uses of the Centre, but this possibility 

needs to bj kept in mind. 
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(b) a small numerical data processing computer for preliminary trial 

and exploration of new computational methods；工 

(c) one or more small laboratory computers for preliminary data 
2 

processing and compression of experimental data. 

The particular digital computer configuration as well as its mode of operation 

needs to be sufficiently flexible to take acivanta^v； of the very rapid new develop-

ments in computer design. 

At least a year's interval from the date of formation of the Centre would be 

required to recruit and organize a staff, to plan the "soft-ware" (the languages 

needed to translate the scientists' computer programme into machine language), and 

to write the other programmes required at the time the large computer system is 

delivered. It would be a further year before the computer facility could be 

expected to be operating smoothly. 

The foregoing с oris i de rat i ons make it highly desirable to arrange for the use 

of existing computer facilities at neighbouring institutions during this "build-

up" period. In this way work could begin at almost the same time as the rest of 

the Centre's research programme. 

The ways in which data can best be introduced into a computer present a 

serious problem, particularly when data are accumulated by investigators in different 

nations and locales. For example, if a particular international study is to include 

This computer would not have extensive input-output capabilities but would 
be able to handle punch card and magnetic tape input with alphabetical and numerical 
output either in the form of cards or magnetic tape. It would have a fairly large 
tape or disc store. The IBM 1б20 is typical of this class. 

2 
These would be equipped to convert analogue data as electrocardiographic 

traces into digital (numerical) form. They would be сараЪ), of direct use for 
control purposes in a variety of experimental conditions and capable of performing 
simple data processing at a high rate. They need not have a large memory store, 
high-speed print-out nor complex output forms other than a graphical output• The 
PDP-5 and LINC are computers in this class. 
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electrocardiographic data> then investigators in national laboratories devoted to 

research in ECG should be encouraged, by contracts if necessary, to develop the 

instrumentation and procedures for standardizing the data processing. This 

"interface" problem has thus far received very little attention precisely because 

collaborative studies involving many laboratories and health agencies are a rarity 

where computer techniques are concerned. Since a rapid growth of national computer 

facilities in the health and biomedical sciences is to be expected, it would be 

important to initiate an international co-ordinating effort for establishing the 

compatibility of data format, the exchange of computer programmes, etc. 

The charter of the WHRC should enable the DCS to contract with research 

laboratories or engineering firms to perform those tasks that the DCS could not 

perform on its own. In particular, instrumentation research probably would not 

be carried out on any large scale in the WHRC, because of the large requirements in 

personnel and equipment alone, even though the results of such research may be very 

important to particular health problems of the Centre. Thus it might be necessary 

to enlist the services of other laboratories for specific problems in instrumentation 

Another pervasive problem is the choice of a smoothly running programme for 

the management of computer leads. In commercial installations it is generally 

required that all programmes be prepared or controlled by personnel of the computer 

facility - the so-called "closed shop" procedure. This may make for most 

efficient use of the computer's running time, but it isolates the scientist from 

the computer in a way that makes the computer a good deal less useful to him. In 

a research establishment, the scientist can be expected to accept the major 

responsibility for writing his own computer programmes. 

First class research-oriented system programmers are exceedingly scarce. 

The WHRC would need to recruit one or two during its first years of operation. 

The DCS should undertake a training programme for computer programmers in 

order to meet its own as well as national needs. It should also train staff 

scientists in these skills, at least to the point where they can use Fortran or 

similar problem-related computer languages. 
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Certain classes of problems, e.g., epidemiological investigations, may require 

more service from the computer staff, since the solution of the programming problems 

requires skills quite different from those required to formulate the epidemiological 

problems. Thus, a group of programmer-technicians may also be required. 

The computer set-up of the DCS would primarily be used for studies within the 

Division and for investigations undertaken in collaboration with other Divisions of 

the WHRC. In appropriate circumstances, it could also assist other units of WHO 

(outside the WHRC) which require computer time. However, if a large computational 

task needs to be performed in connexion with a continuing activity of WHO 

(e.g., large-scale monitoring of public health records), it would be preferable to 

create another entity within WHO to administer such a specialized programme. 

A major research effort in methods of computer utilization should be closely 

associated with the computer facility. In other words, apart from the mathematical 

and с orriluni с at i ons research which would be the major responsibility of the DCS, 

research would also be required in the methods of computer utilization specifically 

devoted to work in the health sciences. These include: 

(a) System programming: i.e., the development of computer languages 

designed for use by biologists and medical scientists and suited to 

their problems• 

(b) Pile organization and list processes, i.e., techniques for the 

organization of stored data and records intended to optimize the machine 

utilization of these information sources• 

(c) Automatic acquisition of data and instrumentation. Considerable 

care is necessary to provide analogue data in digital form with proper 

screening of the input data to discard bad, useless and unnecessary 

information, and to provide the appropriate samples, both in time (rate and 

total length) and in space (separation and domain) as in ECG or EEG. The 

small computer referred to in paragraph (c) on page 19 may be used to play 

a role in this area but is not sufficient in and of itself to solve this 

problem. 
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4. CONCLUSIONS 

1. A Division of Communications Science (DCS) should be established as a part of 

the proposed World Health Research Centre. The proposed programme in communications 

science should not be developed in isolation but should be an integral part of an 

active biomedical research centre. This is necessary to ensure a high-level 

research effort. 

2. The principal functions of the DCS should be to: 

(a) assist in the processing, analysis, compression, storage and 

retrieval of information and data required by the other Divisions of the 

WHRC, and of WHO; 

(b) conduct research in the underlying methodology of information 

processing, in close collaboration with the on-going health research 

programmes； 

(c) serve as an international point of co-ordination for similar research 

and operating programmes pursued at the national level; 

(d) provide training opportunities for young scientists and workers in 

the concepts and techniques of communications science as applied to the 

biomedical and health-related sciences. 

3* The professional staff should include the following areas of competence: 

(a) mathematical statistics and biometry; 

(b) mathematical modelling of biological and epidemiological systems; 

(c) numerical analysis; 

(d) control systems theory, including information theory, coding 

theory and automata theory; 

(e) methodology of classification and taxonomy； 

(f) standardization of terminology and nomenclature； 



EB55/13 
Annex 1 
page 23 

(g) application of pattern recognition^ detection and identification 

theory to problems in biological and medical research; 

(h) other mathematical and engineering competences that may prove 

applicable to problems arising in the health research programmes of the 

WHRC.• 

4. The DCS should work in close co-operation with the Division of Epidemiology to 

develop methods for: 

(a) the application of mathematical analysis and modelling techniques to 

the study of the epidemiology of both communicable and non-communicable 

diseases; 

(b) the use of automatic data processing techniques for the storage and 

analysis of epidemiological and. ecological data; 

(c) the design of large-scale monitoring systems to follow the long-term 

effects on human populations of therapeutic agents and environmental 

contaminants； 

(d) the starviardization of terminology and procedures for the collection, 

verification and analysis of ecological data for long-term monitoring 

purposes -

5. The DCS should work closely with the Biomedical Research Division to assist 

in: 

(a) the large-scale statistical analysis of experimental data, using 

appropriate computer techniques; 

(b) the formulation cf mathematical models for the study of biological, 

chemical and physical systems; 

(c) the development of "on-line" - "real-time" computer techniques for 

the monitoring, control and analysis of laboratory experiments. 
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6. The DCS should develop a health information service specializing in the 

harmful effects of therapeutical agents and environmental contaminants, epidemi-

ology, and specific topics being studied by the research divisions of the WHRC or 

by WHO, to: 

(a) provide rapid access to and comprehensive coverage of the current 

literature in the research fields of specialty within the WHRC; 

(b) perform research in the underlying methodology of literature 

classification, identification and dissemination to evolve improved 

information services; 

(c) act as a co-ordinating office for such information services by 

collaboration with interested national organizations. 

7. The DCS should explore the application of mathematical models and computer 

techniques to the operational problems of national and international health 

planning—，drawing upon the experience with such techniques of industrial, military 

and economic planning organizations. 

8. The DCS should develop and operate a large-scale computer facility with both 

the equipment and personnel required to: 

(a) service the programming and computation requirements of all three 

Divisions of the WHRC, and of WHO; 

(b) assist in the development of standardized procedures and specialized • 

instrumentation required for recording and converting experimental data 

into machine-readable form; 

(c) provide training for health scientists in computer programming and 

utilization; 

(d) conduct fundamental research in methods of computer utilization to 

increase the effectiveness which computer techniques can contribute to 

the solution of tealth research problems. 
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1. INTRODUCTION 

A meeting of scientific advisers was convened in Geneva from ^ to 6 August 1964 

to study further the question of biomedical research activities within the proposed 

World Health Research Centre (WHRC). The participants were: 

Dr Terry Binns, Department of Medicine, West London Hospital, London; Director of 
Clinical Research, СIBA Laboratories Ltd, Horsham， Sussex; formerly Chairman, 
Association of Medical Advisers in the Pharmaceutical Industry, United Kingdom 

Dr Bernard B . Brodie, Chief, Laboratory of Chemical Pharmac оlogy, National Heart 
Institute, National Institutes of Health, Bethesda， Maryland, United States of 
America 

Professor J. A. Cohen, Professor of Physiological Chemistry, Laboratorlum voor 
Fysiologische Scheikunde der Rijksuniversiteit te Leiden, Wassenaarsweg 62， Leiden, 
Netherlands 

Professor B. N . Halpern, Professeur au Collège de France, Membre de l'Academie des 
Sciences, 11 Place Marcellin-Berthelot^ Paris V，France 

Dr Alexander Hollaender, Biology Division, Oak Ridge National Laboratory, Post Office 
Box Y, Oak Ridge, Tennessee, United States of America 

Professor Helena Raskova, Director, Institute of Pharmacology, Czechoslovakia Academy 
of Science, Albertov 4, Prague 2

y
 Czechoslovakia 

Professor J. Rotblat, Physics Department, The Medical College of St Bartholomew
1

s 
Hospital, Charterhouse Square, London E.C.lj United Kingdom 

Professor David Shugar, Professor of Biophysics, Academy of Sciences, State Institute 
of Hygiene and Institute of Biochemistry and Biophysics, 24 Chocimska Street, 
Warsaw, Poland 

Professor С. H. Waddington, Institute of Animal Genetics., West Mains Road, Edinburgh， 

Scotland, United Kingdom 

Professor Arnold D . Welch, Eugene Higgins Professor of Pharmacology^ Chairman, 
Department of Pharmacology, Sterling Hall of Medicine, Yale University School of 
Medicine, 333 Cedar Street, New Haven 11, Connecticut, United States of America 

Secretariat 

Mr Gary Benton, Center Development Office for Computer Technology in the Biomedical 
Sciences, Massachusetts Institute of Technology, Cambridge, Massachusetts, United 
States of America (Consultant) 
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Professor Murray Eden, Massachusetts Institute of Technology, Research Laboratory of 
Electronics., Cambridge, Massachusetts^ United States of America (Consultant) 

Dr Martin Kaplan, Special Adviser on Research Development, Office of the Director-
General (Secretary) 

Several members of the WHO Secretariat attended parts of the meeting when subjects of 

particular interest to them were being discussed. 

The group was requested to examine anew the proposals for biomedical research 

contained in the original proposal for the Wor.lA Health Research Centre (WHRC) 

(document EB3J/27 of 6 December 1963) in the light of comments made at the thirty-

third session of the WHO Executive Board, the Seventeenth World Health Assembly and 

the sixth session of the Advisory Committee on Medical Research. The group was 

requested to study especially the need and justification for undertaking direct 

laboratory activities in biomedical research within the WHRC on mutagens and toxic 

subctances, and to formulate as precisely as possible, within reasonable financial 

and personnel limits, the scientific approaches and requirements for suoh activitj es• 

The group came to the conslusicn thc,t the problem of harmful effects of thera-

peutic agents and environmental contaminants'
1

* urgently requires and justifies 

laboratory research within the WHRC, and recommended that at the outset the activities 

of a Division of Biomedical Research should be limited to studies related to this 

problem• Such activities would provide an excellent base for possible extension 

into other important biomedical research fieIds^ touched upon in the original propo-

sal, at an appropriate future time• 

Tho group did not consider it necessary to repeat at length the advantages, 

recommendations and general justifications for an integrated and centralized research 

effort, which are set out in document ЕВЗЗ/27. It is clear that an effective 

scientific attack of the breadth contemplated in the present report requires the 

unified multi-disciplinary“approach discussed in the original proposal for the WHRC. 

1 
,Therapeutic agents as uçed in；this report include drugs and biological 

preparations? environmental contaminants include industrial wastes, detergents, 

pesticides, herbicides, fungicides and other man-made additions to food, air and 

water« 
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2 . JUSTIFICATION FOR AN INTERNATIONAL ACTIVITY 

2.1 Basic considerations 

There is no question as to the importance and urgency of the biological and . 、 

medical problems resulting from the alterations which technological and social changes 

are producing in the human environment. But if the creation of a biomedical research 

laboratory within the WHRC is to be justified, it is first of all essential to 

demonstrate that the present situation demands research of a nature which calls for 

attack by an international body rather than by mere expansion of national efforts. 

The case for an international effort rests mainly on two practical considerations : 

(a) the need for internationally acceptable methods and criteria for the 

laboratory evaluation of safety of therapeutic agents； and 

(b) the large-scale effort required to assess the heritable, carcinogenic 

and other pathological effects of such agents, and of environmental contaminants. 

Secondary considerations are the need for leadership in developing this important 

but comparatively neglected field of biology to serve both national and international 

requirements, and the need to integrate this field with the modern aspects of biology 

and physical sciences in order to achieve a deeper understanding of organisms and 

their systems of control and adaptation. 

2.2 The increasing number of new chemicals 

One of the aspects of modern civilization which is causing great concern is the 

rapid introduction and indiscriminate use of many new drugs. There are at present 

no generally accepted criteria for the adequate testing of new drugs, and in this 

respect legislation and practice vary widely in different countries. The thalidomide 

episode and other reоent incidents are sufficient evidence that present procedures are 

inadequate even in countries where such matters receive considerable attention• 

Criteria for determining and evaluating the hazards of environmental contaminants are 

even less satisfactory, and yet the number and variety of chemical compounds to which 

man is exposed, in the form of industrial products and wastes, atmospheric contajnina-

tion， pesticides, cosmetics, food additives, e t c” have in recent years increased at 

an alarming rate. 
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These substances do not respect national boundaries, and only an international 

body could carry sufficient weight to define generally acceptable criteria for the 

hazards involved. It must be emphasized that to do this would be a task necessitating 

continuing research in an international centralized laboratory, co-ordinated with 

national efforts, rather than one of merely administrative co-ordination of such 

efforts. 

2.5 Present unsatisfactory status of tests for toxicity and safety of drugs 

Pharmacologists and toxicologists, in both academic and industrial research, 

agree that at present laboratory evaluation of the potential toxicity of drugs and 

environmental contaminants rests on foundations that are scientifically insecure. 

Present toxicological procedures have evolved on even more empirical lines than has 

the study of therapeutic effects, and at no time have toxic effects been subjected to 

adequate scientific scrutiny. Fundamental research into the type, scale and duration 

of tests is needed in order to justify the assumption that a particular chemical 

substance is "safe" for man. 

At present much effort is expended in the performance of tests for safety, the 

predictive reliability of which have never been properly assessed• As time goes on 

these are being expanded in number, type, size and variety of the animal species used, 

more for the sake of appearances than for any valid reason. The lack of rationaliza-

tion has led countries to adopt varying requirements which are increasingly difficult 

to satisfy. Even modest gains in knowledge of the predictive value, of these tests, 

would be of great advantage. This would be reflected at the clinical level by a 

reduction in the risks to man and in the proportion of eventual failures. 

The study of adverse effects has probably already become the most time-consuming 

and costly part of the development of new drugs. Such toxicity studies frequently 

delay clinical evaluation and marketings and it is not really known whether this delay 

is justified or not. It was recently reported that in the United States of America 

the cost of developing new drugs is growing three times faster than the revenue from 

their sales• The implications are obvious: soon it will no longer be economical to 

undertake such research, and therapeutic progress will in general be considerably 

retarded and in some instances come to a standstill. 
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Research into toxicological methods has rarely appealed to açademic departments. 

.and industrial firms are generally too busy with day-to-day activities to mount Ü二 

a research prograiume even if they had the facilities to do so. Jrom every point of 

view the wprk would, best be carried out by an independent organization primarily 

concerned with fundamental problems of methodology, and where many scientific disci-

plines would be represented. Thus^ research on tha rationale and methodology of 

testing drugs and other chemicals for adverse effects, with a view to defining safety 

criteria and test procedures which would be accepted throughout the world, would be 

one of the prime tasks of the Division of Biomedical Research in the МШС -

2Л Necessity to obtain new knowledge 

Principles and techniques for evaluating the toxicity of extrinsic substances"'" are 

by. no means cut and dried : nor can they be arrived a•匕 by the expedient of seeking a 

consensus of current expert opinion. Deleterious effects of extrinsic substances are 

likely to be subtle., unusual and frequently unexpected> Discovery is extremely 

difficult when the effect is not immediately manifest but develops slowly or requires 

long-continued exposure to the agent. Indeed, if the effect ic one of altering the 

heritable material, then the damage can only be observed in subsequent generations. 

Even if it were possible to observe, record and evaluate in a systematic manner 

the biplogical effects of known chemical substances (in itself a task requiring an 

organization many times the size of the proposed WHRC), this could not be expected to 

provide the knowledge for predicting the harmful effects of the literally thousands 

of new chemical entities which will undoubtedly be made in the coming decades and 

injected into the environment. Empirical evidence may point to certain promising 

leads but it may cpnfi4ently be expected that an understanding of basic meobanisms 

rather than an empirical description of effects will furnish the key to prediction of 

potential hazard, and do so more effectively and economically. 

The phrase 
and environmental 
chemical agents. 

11

 extrinsic substances
11

 is used to encompass both therapeutic agents 
contaminants and to include physical and biological as well as 
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2•5 The scale of effort required 

Another practical consideration, which supports the necessity for an international 

laboratory, arises from the size of the research facilities that would be needed to 

test and assess therapeutic agents and environmental contaminants for untoward effects. 

(a) Heritable effects • 

Among the harmful effects which may be caused by therapeutic agents and environ-

mental contaminants (residues of pesticides, herbicides^ food additives, detergents, 

ionizing radiation., etc« ) are genetic effects. These are of great importance because 

they may be perpetuated through many generations; but they manifest themselves only 

rarely, and can be detected and quantitatively assessed only in large-scale experiments. 

Moreover, different species differ widely in their sensitivity to such effects and 

therefore； although much preliminary screening of substances can and should be done 

with organisms which are cheap to produce in quantity (such as bacteria, algae, fungi, 

Drosophila, etc。）， substances which are under real suspicion of being dangerous will 

have to be tested on higher animals « 

This is an expensive task., though not unduly so if the mouse is the mammal to be 

tested « The size and cost of such a study can be gauged from the reports of one 

national laboratory in the United States of America which has measured, fairly 

adequately^ the mutagenic effect of one of the obviously dangerous agents (ionizing 

radiation). The laboratory in question expends about US$ 1 ООО 000 per year on this 

projects This does not mean， of course, that an expenditure of this magnitude is 

necessary in the case of each substance investigated
fl
 Obviously, much preliminary 

work would have to be done and a careful selection made before embarking on the scale 

of experimentation used for ionizing radiation„ T'ha availability of such a facility, 

however^ provides a useful tool to determine rather quickly., in relatively small-scale 

experiments
д
 the potential for producing inheritable disorders in mammals of substances 

now widely used or intended for mass dissemination. 

It is very.doubtful whether the testing for many potentially dangerous factors 

other than ionizing radiation would be adequately performed if the initiative is left 

to individual countries, each of which has irany other aspects of scientific research 

to look after. Since such dangers affect all nations equally, there is a strong case 

for an international effort which will enable them to share the cost and results. 
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(b) Somatic effects 

The cost of determining the pathological somatic effects of extrinsic substances 

might at firsï ëight seem to be much less than that of measuring their heritable 

effects.
 !

 However, there are two factors 'which suggest the need for second thoughts. 

In the first place, there are probably more ways in which substances can produce 

somatic (single generation) effects in animals than in which they can produce heritable 

effects; consequently the number of agents potentially toxic for somatic mechanisms 

is much greater than that of mutagenic agents affecting heredity. Secondly, animal 

species .differ widely in their sensitivity to toxic agents. Such variability is found 

not Qnly between different classes of animal (e.g» insects versus mammals), but also 

within the major groups, such as the mammals, and even within a single species, * 

including the human species, in which both quantitative variability and the phenomenon 

of sensitization may be of great practical importance. It is therefore necessary for 

drugs and toxic substances to be tested on a wide variety of animals, and on different 

genetic strains. As was noted earlier, economic çonsiderati ons for the time being 

restrict any very large-scale studies to those on inbred mice• The whole operation 

of adequate assessment of adverse somatic effects therefore comes to be very little 

less costly than the study of genetic dangers, and there are the same' reasons for 

suggesting that it can best be undertaken by a co-operative international effort.-

2.6 Secondary с ons ide rati ons 

These justifications are supported by other perhaps less tangible but neverthe-

less very real considerations. 

Problems of toxicology which demand a deep knowledge of chemical mutagenesis, 

physiology, pharmacology and biochemistry require new stimulus and especially require 

new leadership with a multi-disciplinary outlook if the dangers and deficiencies of 

the present situation are to be dealt with adequately• 

The practical importance, and scientific interest, of the study of the genetic 

and somatic effects of environmental contaminants are only just becoming recoguized. 

The aspects of biology involved in such matters have In the recent past not been in 

the forefront of interest• This is, in fact, so much the case that it might at first 
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be difficult to find adequate staff to carry out this work on the scale which the 

practical dangers demand. Planned phasing of the work, however, should meet this 

difficulty, and within a relatively few years highly trained scientists would become 

available to meet national research needs； this has been the experience of CERN in 

the field of high energy physics• 

Further, these fields of biology need to be joined to the main stream of modern 

experimental and analytical biology, by pursuing the study of toxic effects to the 

cellular and subcellular levels. Although there is a great deal of routine testing 

which, in the existing situation, should be carried out as soon as possible, such mere 

ad hoc grappling with immediate dangers cannot suffice. We cannot, of course, wait 

for a full understanding of the mode of action of mutagenic or toxic agents^ but must 

strive continually to deepen our knowledge of the principles on which such effects 

depend. Experience suggests that these principles are more likely to emerge from 

broadly based studies involving approaches by several disciplines to a variety of 

organisms and systems； this again is an argument for a research organization of rather 

larger size than is likely to be established by any individual country in the near 

future• 

PROBLEMS FOR STUDY AND PRINCIPAL LINES OP WORK 

The particular problems which would be studied in the WHRC laboratory cannot be 

specified at this stage. The choice would have to be made by the appropriate advisory 

body of the IAIHRC together with the senior scientific staff. It is highly likely, 

however, that the projects to be undertaken at the outset would be contained within 

certain general categories which are discussed below. 

The principal lines of work in the laboratory would be: 

(a) development of methodology for screening and testing for toxic effects of 

therapeutic agents and environmental contaminants； 

-(b) studies of adverse physiological and heritable effects of long-continued 

administration of drugs, and chronic exposure to low-level environmental 

contaminants； • 

(с) fundamental cellular and subcellular studies of the underlying mechanisms 

of toxic action with a view to defining the general principles of such action. 
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Development of methodology for screening arid testing 

3.1.1 Screening; collaboration with national efforts 

It should be clear that the laboratory could not and should not undertake mass 

screening and testing of extrinsic substances for toxic effects. These are for the 

most part functions of the laboratories of national health services, universities, 

drug manufacturers, etc. Screening at the WHRC should be limited to classes of sub-

stances which are likely to be omitted from the programme of these other laboratories； 

these might include detergents and other common chemicals not ordinarily employed as 

drugs^ and air contaminants. 

The Centre should, of course, co-ordinate any screening activities it might 

undertake with those of national laboratories, because over-centralization of such 

research is clearly not desirable• Many parts of the research programme could best 

be carried out in other places and with other resources. For instance, if a drug 

is to be tested in a number of different mammalian species it might be advantageous 

to study effects on primates in an Indian laboratory， or to test it on marsupial mice 

in Australia• Likewise^ preliminary screening of a substance for heritable effects 

on, say, Paramecium, Neurospora, or Chlamydomonas might best be done in existing 

laboratories which have demonstrated competence in genetic research on such organisms. 

The WHRC might well provide some financial assistance for such projects, perhaps by 

contracts or grant mechanisms. Particular research projects could be "farmed out" 

in this way, when it appears that such decentralization would expedite the achievement 

of the Centre
 f

s goals. Clearly these projects would need to be carefully formulated 

and organized, and integrated as parts of larger WHRC programmes rather than treated 

as isolated research problems only loosely coupled to the objectives of the Division 

of Biomedical Research. 

3.1.2 Design and assessment of testing methods 

(a) Criteria for evaluating the relevance of currently used toxicological tests 

Reference has already been made to the empirical nature of toxicological proce-

dures used at present. Moreover, the lack of adequate specification for the variety 

of experimental parameters that can affect the outcome of a test for toxicity leaves 

the empirical findings open to great criticism• A rationale for such toxicological 
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procedures is sorely needed, Küt'"thi"S cannot be formulated" by••toxicologis'te
:

"Hnd 

pharmacologists alone • In addition^ rniorobiologists, physiologists
 :

M 4 .bio.chemists 

will be required to make their contributions to the understanding of mechanisms of 

biological action - pathological, mutagenic， carcinogenic； and the assistance of 

applied mathematicians and biometricians will be required in making definitions precise 

and in designing statistically satisfactory tests of reliability. 

(b) Comparative sensitivity and toxicity studies in a variety of animal species 

It is well kno-wn that the sensitivity of animal species to toxic effects of 

extrinsic substances varies considerably. Standard toxicological tests are all too 

rarely designed to test a substance in the organism which is most nearly comparable to 

man in its handling of that substance• Is the mode of action different? Is the 

metabolic conversion route different? Are there special excretion or localization 

mechanisms? Such questions can only be answered by investigating these aspects in 

a variety of animal species, and unless we know the answers, our toxicity tests may be 

quite irrelevant. There is a need for fundamental toxicological studies in many 

types of animal, including primates, together with information contributed by human 

experience, in order to determine the biochemical reasons for differences in "drug 

sensitivity" and the different metabolic pathways involved; and more sophisticated 

methods of following the absorption, distribution and fate of drugs will have to be 

developed• 

Metabolic trans formation can vary so much from one species to another that at 

present it is hazardous to project toxicity data from animals to man, especially since 

man usually metabolizes drugs more slowly. It is the feeling of many people that the 

new knowledge of pharmacological mechanisms must now be re-examined and applied as 

rapidly as possible in order to determine which problems can be solved by present-day 

knowledge^ and which require further furKiáéental research, 

(с ) development of tes书ё- -for teratogenic effects 

The thalidomide tragedy has dramatized the grave potential dangers of extrinsic 

substances to orderly differentiation and maturation'of the foetus• To date, tera-

tological studies have been largely neglected, even though some teratogenic agents 

have been known for some time. Such studies will require the collaboration of 
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pathologists and embryologists, as well as strong backing in cellular and subcellular 

biology. Large numbers and varieties of animals will no doubt be required for these 

experiments. Epidemiological surveillance programmes would also be desirable, since 

it may well be that world-wide data on the occurrence of congenital malformations in 

humans and domestic animals will direct suspicion towards hitherto unsuspected extrin-

sic substances, 

(d) Additional potential study projects 

The following additional potential study projects which are relevant to toxico-

logical testing but which could, with mutual advantage, be pursued in collaboration 

with national laboratories, may also be mentioned： 

(1) Association between subjective or behavioural aberrations and physiological 

or pathological alterations • 

(2) Chemical analytic procedures for extrinsic substances in plasma and tissues• 

(3) The toxicity of drug combinations.• • 

(4) Development of tissue culture techniques for screening. 

Effects of long-continued exposure to extrinsic substances 

The argument for an international research centre to study effects of .chronic 

exposure to extrinsic substances has been stated in the first section of this report. 

The need for such research can hardly be overrated. 

3.2.I Adverse effects of continuous administration of therapeutic agents 
for long periods of time 

丨 • 丨 丨 " ¿ 丨 丨 丨 丨 • - ¡ “ ‘ 丨 丨 ‘ 

Large numbers of human beings receive doses of potent therapeutic or prophylactic 

agents regularly for long periods of time and occasionally, as in the case of diabetic 

patients, every day of their lives• Among the widely used groups of substances are, 

for example, the antimalarial compounds, which are distributed to and regularly taken 

by a world-wide population of about 200 million. These substances, either
4

 natural or 

synthetic, belong to a variety of chemical families. Apart from their specific 

chemotherapeutic action they have also shown some peculiar effects, especially in 

humans^ indicating that they exert additional profound systemic influence in man. 
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All these substances are capable of potentiating certain.genetic defects such as 

impairment of enzymic activity in red cells. Some also exert a strong effect on 

immune processes which is expressed by a dramatic cortisone-like action on auto-

immune diseases. Finally, it has been.shown recently that they can also induce 

chromosomal alterations, the significance of which is not yet understood. It there-

fore appears that a fundemental study of the mode of action of this group of substances 

on both cellular and organismal levels combined with an epidemiological study of the 

possible genetic malformations induced in human populations subjected to this treat-

ment would be one of the important research problems the laboratory might undertake• 

工soniazid furnishes another example• It is widely used either by itself or in 

combination with other drugs in tuberculosis programmes• Here too, more extensive 

toxicological research would be justified because of the long course of therapy and 

because recent information indicates that this group of drugs is not as free from 

adverse effects as was originally believed. 

Alterations in heritable material mediated Ъу. extrinsic substances 

The relevance of studies of chemical and radiation mutagenesis has been presented 

in the original proposal for the WHRC (EB33/
2

7) and will not be repeated in extenso 

here. However, in this rapidly developing field certain new information is worthy 

of mention-

Studies of the effects of radiation, especially ultra-violet radiation， on 

desoxyribonucleic acid (DNA) have opened new avenues for the understanding of the 

function and maintenance of the structure of these important compounds. It has been • 

shorn that there are enzymes which eliminate the thymine dimers produced by ultra-

violet light and that the DNA rebuilds its original structure, In other words, 

errors produced by radiation in DNA are eliminated and the original structure is 

rebuilt. That DNA is able to do this opens up all kinds of possibilities for inter-

pretation of mutagenesis and the action of carcinogens as well as the possible 

interrelation between them. It has been shown recently that there are other 

mechanisms for maintenance and error- correction in macromolecular structures which may 

well tie in with drug action• 
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5.2.5 Induced alteration of non-chromosomal heritable factors and 
of enzyme systems 

In the last few years the phenomenon of induced mutagenesis of non-chromosomal 

heritable factors has again come to the fore and presents its own particular problems. 

The function of subcellular structures which are now becoming the subject' of intensive 

study would be of great importance to drug action• The stimulation and retardation 

of enzyme action which are often the keys to an understanding of how drugs work c.a,n 

now be investigated at the molecular level. Since enzyme action varies from species 

to species, the relationship between enzyme modifications and the genetics of the 

organism can begin to be studied. . 

3 0 Studies of the metabolism and mechaqiism of action of extrinsic substances"^" 

Fundamental investigations in biochemistry and biophysics have progressed to the 

point where one can begin to study the nature of the action of drugs and other 

extrinsic substances on biological systems. As yet, little use of this new knowledge 

has been made in toxicological and. pharmacological research. 

It would be of little value to list the possible fundamental studies that might 

be undertaken. It is known that extrinsic substances may induce the production of 

the enzymes which catalyse their own metabolic degradation. They may interfere with 

intermediary metabolism, interfere with nervous control processes, and exert potentia-

ting or inhibiting effects on one another when several extrinsic substances are 

present at the same time. All these need considerable further study, which would 

contribute to a unifying theory of biological control and adaptation. The developing 

understanding can in turn be expected to throw light on such processes as sensitivity 

variations between species, peculiar localization effects， development of drug 

tolerance and dependence, and on the relation between subjective observations, e.g. 

tinnitus, vertigo and physiological or structural changes. 

3•斗 Fundamental cellular and subcellular studies 

All the afore-mentioned studies depend ultimately on a better understanding of 

the underlying molecular processes. Fundamental research of this character is indeed 

essential for the concerns of the WHRC laboratory. It is difficult, for example, to 

see how mechanisms of drug toxicity can be studied without taking molecular biological 

Some of these problems are discussed more extensively in a working paper 
prepared for the meeting by Dr Bernard B, Brodie. 
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techniques and concepts into consideration. Only by arriving at an understanding of 

general principles of action of extrinsic substances on biological systems can we hope 

to cope intelligently and economically with problems concerning prediction of action 

of the very large number of new substances which are being introduced by man into his 

environment• 

It is clear that the laboratory cannot and should not encompass all branches of 

fundamental research pertinent to its general objectives. On the other hand the work 

of the laboratory should include a definite core of activities on those aspects of 

molecular biology which are particularly relevant to studies of effects of extrinsic 

substances. The following would be particularly appropriate : 

(1) Chemical and structural modification of nucleic acids by extrinsic 

substances. 

(2) Effects of extrinsic substances on the structure and function of biological 

membranes• 

(3) The biochemical basis of cellular differentiation and control of 

morphological organization. 

(4) The biophysics and biochemistry of antigen-antibody relations, 

(5) Virus structure and the virus-host relationship. 

4. SCIENTIFIC DISCIPLINES REQUIRED IN THE LABORATORY 

Scientific workers in the subject fields listed below would be required for 

laboratory studies of harmful effects of extrinsic substances• It is probable that 

work in only a few of these fields could be started at the inception of the Centre， 

the choice depending to a great extent on the availability of appropriate senior 

scientists. For full effectiveness, however, most of these subject fields should 

ultimately be represented in the laboratory. 

(a) Mammalian pathology, physiology, pharmacology and toxicology 

Studies of physiological effects of extrinsic substances. 

Neurobiology 

Embryology and te rato gene sis 

Reproduction 
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Aging 

Functional biochemistry 

Gross and histo-pathology 

Toxic effects in a variety of mammalian species 

(b) Genetics 

(i) Mammalian 

Genetic effects of extrinsic substances 

Cytogenetics 

On economic ground the mouse appears to be the only mammalian species which, 

for the time being, could be used in the necessary large-scale statistical studies• 

... ‘ . . . . . . . . . . . .•» 

A variety of mouse strains, inbred and others, as well as additional animal 

species should be subjected to experimental study. 
(ii) Non-mammalian 

Genetic effects of extrinsic substances on Drosophila, plants, fungi, 

t
bacteria, viruses，protozoa，algae• 

(c) Cell biology 

Tissue culture 

Cytochemistry 

Cell physiology 

Differentiation and growth 

Cell toxicology 

(d) Immunology 

(e) Biochemistry 

Analytic biochemistry 

Enzymology 

Nucleic acid studies 

The existence of non-chromos omal heritable factors has been don onstrated in 
mammals, but algae have been used in the major studies in this field. 
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(f) Synthetic organic chemistry 

(g) Biophysics 

Radiation chemistry 

Radiobiology 

Adaptive control mechanisms 

Electron microscopy 

5. CONCLUSIONS 

5.1 The problem of harmful effects of therapeutic agents and environmental contami-

nants urgently requires and justifies laboratory research in the WHRC. 

5.2 The practical considerations for undertaking such laboratory work in the WHRC 

(a) the need for internationally acceptable methods and criteria for the 

evaluation of safety of therapeutic agents； and 

(b) the.large-scale effort required to assess the heritable, carcinogenic and 

other pathological effects of such agents, and of environmental contaminants• 

5.5 These considerations require centralized laboratory work in the WHRC, co-ordinated 

with national efforts. The scale and continuity of effort required^ and the inter-

national characteristics of important aspects of the problem make it extremely unlikely 

that national efforts alone, even if considerably expanded, could accomplish the tasks. 

5.4 The problems for study, and the principal lines of work in the WHRC laboratory, 

should include： 

(a) the development of methodology for screening and testing for toxic effects 

of therapeutic agents and environmental contaminants； 

(b) studies of adverse physiological and heritable effects of long-continued 

administration of drugs, and chronic exposure to low-level environmental 

contaminants； 

(c) fundamental cellular and subcellular studies of the underlying mechanisms 

of toxic action with a view to defining the general principles of such action. 
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The laboratory should maintain facilities for large-scale long-term experiments 

on mice, and on other selected animal species. 

The central scientific staff should include a variety of biological and chemical 

specialists, as well as pharmacologists and toxicologists. 

Since a multi-disciplinary attack is essential for success, close collaboration 

would be necessary with both the Communications Science and Epidemiology Divisions of 

the proposed WHRC, the staff of which would provide the required mathematical, statis-

tical and epidemiological skills• 
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1； • INTRODUCTION 

A meeting of epidemiologists and other scientists was convened in Geneva from 12 

to 17 August 1964 to study further the question of research in epidemiology within 

the proposed World Health Research Centre (WHRC)• The participants were: 

Dr 0. Adeniyi-Jones^ Medical Officer of Health, Public Health Department, 
Lagos City Council, Broad Street, Lagos, Nigeria 

Dr Lester Breslow, Chief, Division of Preventive Medical Services, State of California 
Health and Welfare Agency, Department of Public Health, 2151 Berkeley Way, Berkeley^ 
California^ United States of America 

Professor B, G. Greenberg, Professor of Biostatistics and Head of Department, 
University of- North Carolina Scho.oL of Public. Healthy Chapel Hill, North Carolina, 
United States of America 

Professor Gunnar 工nghe, Karolinska 工nstitutet, S о с i aimed i с inska Institutionen, 
St G'órans Sjukhus^ Mariebergsgaten .7，Stockholm К, Sweden 

Professor Dr Jan Kostrzewski,. Chief, Department of Epidemiology, State Institute of 
hygiene, 24 Chocimska Street, Warsaw, Poland 

• • • • . 

Dr Brian -MacMahon, Professor of Epidemiology and Head of Department, Harvard University 
School of Public Health, Boston 15， Mass., United States of America 

• • • ‘ - • . . . . . , 

Professor Sh. D. Moshkovsky, .Corresponding Member, Academy of Medical Sciences^ USSR 
Institute of Parasitology and Tropical Medicine, Malaja Pirogovskaja 20, Moscow G.4J5, 
USSR 

Professor David Rutstein, Professor of Preventive Medicine and Head of Department, 
Harvard University School of Medicine, Boston, Mass” United States of"America 

Professor M. P
¿
 Schlitzenberger.(Department of Mathematics at the University of Poitiers) 

rue Velpeau, Antony (Seine), France 

Dr Frank Yates, Deputy Director, Rothamsted Experimental Station, Rothamsted, Harpenden, 
Hertfordshire, United Kingdom 

« * î Í . . . » . . Secretariat . 

Mr Gary Benton> Center Development Office for Computer,Technology in the Biomedical 
Sciences, Massachusetts Institute of Technology, Cambridge, Mass., United States of 
America ( C o n s u l t a n t ) . . . . . 

Professor Murray Eden, Massachusetts Institute,of Technology, Research Laboratory of 
Electronics, Cambridge, M a s s” United States of America (Consultant) 
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Dr Martin Kaplan, Special Adviser on Research Development, Office of the Director-
General (Secretary) 

Professor Anthony M.-M. Payne, Chairman, Department of Epidemiology and Public Health, 
Yale University School of Medicine, 353 Cedar Street, New Haven 11， Connecticut, 
United States of America (Consultant) 

Members of the WHO Secretariat attended parts of the meeting when the subjects 

discussed were of particular interest to them. 

The Director-General stressed in the Sixteenth World Health Assembly the inadequacy 

of attack on fundamental health and biomedical problems of world-wide significance• 

The special study on this matter undertaken by the Director-General singled out the 

following health problems of major concern in the world today which were appropriate 

for an international research effort: genetic and toxic effects caused by environ-

mental contaminants and by side effects of therapeutic and prophylactic substances； 

cancer; cardiovascular disease; chronic degenerative disorders; mental health; and 

special aspects of these and other problems pertaining to developing countries, 

particularly parasitic and other infections, and malnutrition. 

The scientists drawing up the final report of the study in November 19бЗ̂* con-

sidered that an effective approach to these problems demanded the direct undertaking 

by WHO of laboratory research, as well as the organization of facilities for the 

collection and processing of field data. They concluded that the establishment of a 

scientifically autonomous World Health Research Centre doing research in epidemiology, 

communications science, and biomedicine would be the best and probably the only 

effective way of meeting both the immediate and long-range considerations of the 

problems posed. 

As part of the continued study of this proposal requested by the Seventeenth 
2 

World Health Assembly the Group was requested to review pertinent aspects of the 

original proposal, and at the same time to consider the entire question anew, 

i.e" how epidemiological research could best contribute to the attack on world health 

problems, and how this could best be done within reasonable limits of finance and 

personnel. 
1

 Document EB^/2.7, Appendix: Report of Scientific Advisers on Special Develop-
ment of International Health and Biomedical Research. 

2

 Resolution WHA17.37. 
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2. GENERAL CONSIDERATIONS 

The application of scientific and technical developments in a wide variety of 

fields has brought about immense changes in human ecology, the effects of which on 
....!厂‘_ . 

human well-being are very great, often favourable but sometimes adverse• Too often, 

anticipated results are not achieved: as one group of diseases is controlled another 

takes its place; new diseases appear or old ones take on new forms； control 

measures are discovered which are effective in one place but fail when applied else-

where ； massive environmental changes create new problems； rural-urban migration and 

industrialization bring new or different health risks to the fore; in many areas the 

rapid increase in population raises serious problems in socio-economic development and 

improved social well-being, and this increase has become a major challenge to the 

health professions. 

To a large extent these deficiencies are due to man
1

 s ignorance, and especially 

to his failure to take a sufficiently broad view of man in relation to his total 

environment, of the human ecosystem in which no part can be changed without other 

changes occurring, owing to the intimacy of the interactions between the component 

parts of the system. 

The speed and scale of changes in human ecology leave little time to correct 、 
4 

the inevitable errors before serious damage may occur. This is particularly true 

when the appear алее of the adverse effect on man is remote in time and space, making 

it difficult to associate it with its original cause. For instance， cigarette smoking 

became common during the： first quarter of this century; lung cancer increased during 

the second quarter, but was not recognized as being due to cigarette smoking until 

the 1950s. 

The rapid expansion of knowledge in the basic biological sciences is providing 

new and valuable tools for the improvement of health and the control of disease. 

Many are exceedingly potent weapons. But here too it is not sufficient to examine 

the immediate or desired effect; some have more remote undesirable "side effects", 

including leukaemogenesis and even damage to the genetic material of man. 
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The world comprises couuitries in all stages of development. Some have passed 

far along this road and have encountered many, untoward events in the process; others 

are less advanced, but even with the crude measures which exist at present, warning 

signs can be detected that unless action is taken they too will experience the same 

or similar difficulties. On the other hand the very existence of these： differences 

between populations provides an opportunity for the study of the causes of changing 

disease patterns and the elucidation of their etiology, which might enable the ； 

prevention of this harmful sequence. For example, coronary heart disease has 

claimed the lives of progressively higher proportions of middle-aged men in the more 

highly developed countries; can this be prevented in the developing nations? 

These problems and many others demand a mechanism whereby a better understanding 

of human ecology - that is to say of human health as the expression of the success 

of man
1

 s adaptation to his ch.anging environment - can be obtained and maintained on 

a continuing basis for long periods. It is clear that such an undertaking is an 

immense one and that an adequate structure cannot be created in one step, even if it 

were clear how best to undertake it. A long period of specially designed research 

will be needed. 

In developing such a research programme， experience during the last few 

decades, particularly that of the World Health Organization during the last 15 years, 

has guided the approach to this objective. Three basic requirements stand out: 
. . . . . . . • . . . 

the effort must be global in nature； it must be multidisciplinary in scope; and it 

must be of the highest scientific quality. Similarly there are three essential 

components in the structure: epidemiology, which is the medical science which 

concerns itself with the multiple determinants of the occurrence and distribution of 

health and disease in populations, including the methodology of control and 

eradication of disease; communications science, for assistance in the development 

of the relevant mathematical theory and for the analysis, compression/ storage, 

retrieval and dissemination of an immense amount of data; and the laboratory 

support essential for the effective performance of epidemiological research， Tne . 

elucidation, of the basic biomedical mechanisms behind, the phenomena observed would 

require additional facilities within the Centre, functioning in co-operation with 
existing research laboratories. 
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How can these requirements best be met? The experience of WHO has shown that 

certain types of problems can be solved, at least up to a certain point, by WHO-

designated laboratories and by the co-ordination of other national research activities. 

Success has been achieved by such co-ordination when the scientists have recognized the 

advantages of international collaboration; when the problem falls within their current 

sphere of interest; when it is directly in the national interest; when it is com-

patible with their other commitments in research,, education or service; and when the 

necessary facilities are available on a continuous basis or can be provided, and 

financial support is forthcoming. But interests, both national and individual, 

change as do the other demands on national efforts. The distribution of scientific 

competence is grossly uneven at present, so that the problems of those countries 

without it tend to receive much less attention than they demand, and even in many 

highly developed countries, especially the smaller ones, there is difficulty in 

providing adequate health research for their own needs so that there is little to 

spare for international work. Thus, while this approach of co-ordinating national 

efforts has been, and, no doubt, will continue to be oustandingly successful for the 

solution of many problems, especially relatively short-term ones, the continuity and 

breadth of approach essential for the attainment of the long-term objective, of 

obtaining a fuller understanding of human ecology, cannot be achieved in this way, 、 

One approach which has been suggested is that of expanding the existing research 

programme of the World Health Organization by adding staff within the present structure 

I t is true that much effective research of a relatively short-term nature has been 

achieved under WHO and that if could be extended to some extent by an increase of staff 

and facilities. However this is and will always be limited by the problems of 

national interest and support already mentioned; furthermore WHO was not conceived 

primarily as a research organization, which demands degrees of scientific and fiscal 

freedom incompatible with its present structure. 

Another alternative is the creation of one or more international research centres 

with the responsibility of developing and maintaining long-term research projects and, 

at the same time, enlisting to the maximum the scientific competence in all countries 

for the solution of problems of current national or regional interest. Some research 
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centres with international responsibilities already exist and have proved their worth 

in specialized fields over the years. A good example is the World Influenza Centre 

in England. However, what is needed in addition today ¿s a much broader attack on 

the ever-increasing number of long-term problems. Some of these are outlined in 

this report, and where possible at this preliminary stage the need for a centrally 

directed attack is specified. 

The Group examined in detail the original proposals for the creation of a World 

Health Research Centre contained in document ЕВЗз/27» In the light of these and 

the considerations outlined above, the Group came to the conclusion that the creation 

of such a centre was essential for an adequate attack on certain crucial epidemio-

logical problems.1 The existence of such a facility would, at the same time, 

markedly improve and accelerate progress on many other important unsolved health 

problems. 

The Group therefore strongly recommends the creation of a research group in 

epidemiology within such a World Health Research Centre with broad responsibilities 

designed to supplement and not to duplicate or replace current epidemiological 

research efforts on problems of world-wide significance. 

Considerable advantages to epidemiological research would be derived from the 

fact that it would be done alongside research activity in communications science and 

biomedicine. The great complexity of the problems dealt with, the high level of 

research required, and the diversity of scientific talent which would be employed in 

the broad activities of the WHRC as conceived would be most valuable for the epidemio-

logical research group. 

In the pages which follow the Group has endeavoured to outline the functions of 

the proposed epidemiological research division of the WHRC, and to illustrate the 

types of research activity for which such a central research group is essential. 

J. FUNCTIONS OF THE DIVISION OF EPIDEMIOLOGY . 

The functions of the Division of Epidemiology in the proposed World Health 

Research Centre may be listed as follows: 

• 1. Research on epidemiological theory. 

2. Research on epidemiological methodology - design and analysis of studies, 

including the development of monitoring indices. 

1 Professor Moshkovsky wished to be recorded as disagreeing with this conclusion. 
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3. Epidemiological studies of both short- and long-term problems, 

particularly the latter, as exemplified by harmful effects of therapeutic 

substances and environmental contaminants. 

4. Research training. 

These are considered in more detail below. 

The essential function of the Division would be to undertake and to stimulate 

epidemiological research on a wide variety of problems, particularly those of a long-

term nature. The establishment of priorities among the problems to be tackled, the 

choice of methods and the organization and execution of the research will require 

detailed planning and the continuing advice of the appropriate scientific groups 

which will be needed to guide the logical development of the Centre. The examples 

given here should therefore be regarded only as illustrations of the types of 

activities which seem appropriate for a centre of the kind proposed. 

General considerations for the selection of epidemiological activities for the 

Centre include the following: 

(a) The world-wide importance of the problem and the practical and scientific 

significance of its solution• 

(b) The impossibility of achieving solution through national efforts, 

whether that arises from its magnitude, inadequacy or maldistribution of 

resources, or simply lack of interest. 

(c) The possibility of achieving solutions through international efforts, 

including collaboration and co-ordination of national resources, but requiring 

a central organization to facilitate the planning, execution and analysis of 

all or parts of the research. The latter requirement is paramount when 

progress is inhibited by the impossibility of acquiring a sufficient volume 

of experience on less than a world-wide scale; when international comparative 

studies demand a central protocol and standardized methods; and when the 

anticipated duration of the study exceeds a few years. The existence of such 

a central organization would of course be advantageous, if not imperative, in 

many other international epidemiological studies. 
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It is repeated that the Centre is conceived of as supplementing and not replacing 

other international or national research activities. Indeed it is envisaged that 

under the stimulus of the Centre and through its training activities, a considerable 

increase in national research potential and activities will result. The existence 

of the central unit will help to guide this potential towards problems of global as 

well as national and regional significance• 

The achievement of mutual confidence and healthy relationships with other inter-

national and national bodies engaged in epidemiological studies is essential for 

the success of the Centre. Considerable experience has already been obtained in WHO 

in achieving these relationships y and this should be used to the full. 

The essence of epidemiology is the study of problems in the field, where they 

actually exist, and this can only be done with the willing co-operation and collaboration 

of the professional and other authorities on the spot. One way of achieving this 

would be to make the expertise and facilities of the Centre, including the massive 

array of information that will be accumulated, available to assist in the design and 

analysis of appropriate national and international research programmes, and for the 

design and appraisal of health programmes. Much careful thought will be needed in 

developing these relationships to ensure the maximum mutual advantages. 

It is perhaps worth emphasizing that international epidemiological studies, can 

produce both scientific advances and direct benefits to the countries concerned. This 

is especially true in the developing countries where epidemiological data essential for 

health planning is often deficient. 

3.1 Research on epidemiological theory 

An important function at the core of the proposed Centre would be research on 

epidemiological theory. A sound theoretical basis is essential for progress in any 

science and it is to be regretted that comparatively little attention has been paid 

to this in epidemiology. The formulation and testing of theoretical structure should 

open the way for new insight into epidemiological parameters and interactions of 

diseases in population groups, and for major advances in predictive epidemiology. 

Such developments could be of immense practical value not only with respect to the 

understanding and control of specific diseases, but also to health planning at local, 

national and international levels. 
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Most of the theoretical work that has been done to date is in the communicable 

disease field, in the development of mathematical models concerned with the spread of 

infection through a large community. Owing to mathematical difficulties, mostly over-

simplified models have been studied so far, although even these have provided insight 

into large-scale phenomena， e.g” the threshold theorem, leading to probability state-

ments about the chance of a major epidemic occurring for different population 

densities of susceptibles. Extensions of this theory to stochastic models of 

recurrent epidemics are possible and need further research• 

Studies on the more complex situation in vector-borne diseases are at an early 

stage, and extension and elaboration of this work could lead to a much better under-

standing of their ecology and the potential effect of varying the parameters^ know-

ledge which would be extremely valuable to health administrations in developing and 

applying control measures. Theoretical developments in quantitative epidemiology 

are needed here. It is essential that basic mathematical models be developed, 

which requires a high degree of mathematical skill and insight• At the same time, 

it should be possible to take advantage of modern methods of overcoming prohibitive 

complexity and mathematical intractability. Close access to a highly developed 

computing facility is vital for the wide range of numerical techniques required. 

Little has been done in the development of mathematical theory of non-communicable 

diseases, and it remains to be seen what contributions it can make in this field. 

Further exploration may prove rewarding as better observational data become available. 

Theoretical research cannot be done in the abstract. Extensive observational 

data are needed, and when a model has been developed it must be tested under a wide 

variety of conditions• The proposed Centre would provide ideal conditions for 

theoretical work for a highly qualified, multidisciplinar^ central staff. Such a 

staff would include the necessary mathematical competence and computer facility, 

regularly receiving operational data, and have the potentiality of designing and 

executing the appropriate validating studies. 
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3.2 Research on epidemiological methodology 

3.2.1 Standardization of epidemiological methods 

Trends in the occurrence of disease over time, and differences in patterns and 

frequency of disease between countries are often fruitful clues for determining 

causation and means of control. In order to achieve true comparability .over â 

period of time and between populations, it is necessary either to use .standardized 

methods, or to develop comparability factors - a task particularly appropriate for an 

international centre. 

Agreement must first be reached on definitions of the disease or other condition 

to be investigated. When the end-point of concern is simply death,丨;the definition 

is easy. Most studies, however, call for determination of the specific disease 

causing death or otherwise manifesting itself clinically. Attention is now going 

beyond this to the measurement of physiological conditions, and even psychological 

and social well-being. Clear-cut definitions， adhered to by all participating in 

comparative studies, are essential to such research, 
• - • : . .i- л： • О : ‘ 

Then it is necessary to standardize methods of diagnosing the condition being 

investigated. For instance, recent experience in determining the frequency and 

distribution of chronic bronchitis in different countries indicates the importance 

of standardized methods for diagnosing disease. Lack of uniformity in the practices 

of clinicians in various countries makes it difficult to irTtërprét rèpoir七s of 

differences in disease freqœпсу. 

Since expressions of the rate of occurrence of a disease depend upon the popu-

lation denominator, it is likewise important to achieve standardization in measurement 

of the population and its characteristics that are pertinent to the particular study. 

For example, classification with respect to various aspects of nutrition In populations 

requires standardized methods as well as specification of the age, race, and sex 

distribution in the population. 

Closely related to methods of measuring the condition being studied, and demo-

graphic characteristics that may be associated, are methods of data collection. Here 

sampling methods are important, as is the use of various means for obtaining data. 
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Por example, data may be collected from questionnaires completed by the subjects and 

personal interviews, hospital records, insurance claims, or registration procedures. 

Again standardization is essential for comparability. When there are multiple 

sources of data (each with varying degrees of reliability) as used in longitudinal 

long-term studies involving individual and school records as well as family and employ-

ment registers, there is a need to study means of linking these records for an indi-

vidual and family. 

For some epidemiological investigations it is necessary to establish and maintain 

surveillance not only of the population and disease occurrences in the population, but 

also of certain environmental conditions, for example insect vectors or air pollution. 

Here, too, comparability with respect to different times and places necessitates use 

of standardized methods. In surveillance programmes in communicable diseases where 

epidemiological/serological sample studies and investigation of immunological patterns 

of infection are required on a larger scale than possible so far, methods must be 

developed and defined so as to give comparable results. 

While some sporadic effort has gone into the development of standardized methods 

successful pursuit of this increasingly important aspect of epidemiological w o r k will 

require continuing effort and direction by a group such as would be assembled in the 

WHRC. 

5.2,2 Biometrics and statistics 

Sound epidemiological research involves a great deal of biometrical and statis-

tical work. The following tasks have to be performed: 

To evolve standardized concepts, nomenclature and procedures for the 

collection and the elaboration of epidemiological data. 

To co-operate in the design of surveys and experiments # 

To assess the validity and reliability of the data. 

To perform their numerical analysis. 

To conduct research in biometrical methodology necessary for epidemiology. 
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The classical methods of statistics are appropriate to many of those functions 

but they frequently require extensions and elaboration to meet the special needs of 

epidemiology. Thus efficient methods for the design and analysis of longitudinal 

studies and multivariate responses need to be developed. The problem of isolating 

the different factors in complex quantitative and qualitative data requires much 

further exploration. 

The planning and organization of the operation on a computer of the very large 

amount of data that is likely to accrue present many problems which are as yet by no 

means fully resolved. 

Many new questions of mathematical statistical and computational nature will 

certainly arise in the work of the Division of Epidemiologyд as for example in the 

field of population genetics, demography, surveillance of drugs, etc. 

Finally the implementation of public health programmes will require extensive 

operational research. In the past there has been too frequent waste of resources by-

lack of proper attention to this aspect of the question, for example the determination 

of reasons for failure in a particular tuberculosis control programme. 

The Group feels it is essential, if the Division of Epidemiology is to operate 

efficiently^ to provide a strong team of biometricians and statisticians backed by-

appropriate computer facilities. In view of the practical nature of much of the bio-

metrical and statistical work and of the necessity for the statisticians to work in 

closest co-operation with the epidemiologists, it seems appropriate that this team 

should be placed within the Division of Epidemiology. The team should include also 

members who are interested in and expert in the development of programming systems 

fitted to statistical needs• 

3.2.3 Monitoring activities 

The detection of long-term effects of mutagens and toxic substances raises 

great technical and practical problems. The development of some system of monitoring 

over long periods appears to give most hope for a solution. The questions arise as 

to what should be monitored, how it should be done, and who should do it. In the 

view of the Group, research into the first two questions is an essential and most 

important activity for the proposed Centre, whereas the responsibility for the execution 
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of long-term continuing monitoring will lie with health authorities, although there 

will be need for a central facility, preferably under WHO, to act as the information 

store and analysis unit in which automatic computerized scanning will seek out 

suggestive correlations in the total world experience. 

Decisions as to what should be monitored will depend on the development of 

indices relevant to the problem under attack. For instance certain congenital 

defects are sensitive indicators of several different adverse influences on health -

rubella, oxygen deficiency or excess, various drugs and ionizing radiation. Other 

such indicators should be searched for, e.g" hepatoxic signs, aplastic anaemia, on 

the basis of the broadest experience of. the various manifestations of toxic agents• 

When these have been identified monitoring will have to be initiated by the Centre on 

an experimental basis to determine its sensitivity and reliability under different 

conditions. 

The development of new monitoring activities into such things as drug toxicities 

and. environmental pollutants will need to be considered in relation to the monitoring 

or surveillance activities already in existence, as for instance in demography, 

essential for the expression of findings in terms of rates, and the gathering of 

regular epidemiological information by health authorities and WHO, It may be antici-

pated that the research proposed may lead to the formulation of new methods of value 

in improving the quality, and perhaps reducing the cost, of the collection of such 

data, which is recognized as a basic necessity for intelligent health planning. 

D Epidemiological studies 

The Group has attempted to identify in a preliminary way some of the areas in 

which epidemiological studies, promoted and conducted by the Centre, are specially 

indicated. For convenience they have been grouped under communicable diseases, non-

communicable diseases and the harmful effects of toxic substances. The latter has 

been singled out for special treatment because the urgent need for the solution of 

these complex problems constitutes one of the most cogent arguments for the 

creation of the Centre. 
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The epidemiological problems needing further study are so numerous that the 

Centre could with profit occupy itself in almost any field. However, realistic 

development of the epidemiological work within the Centre demands the careful 

selection of priority problems according to the resources available. It is recom-

mended that this should be done during a preliminary planning period by the senior 

scientists selected to work in the Centre, in consultation with a scientific council 

with continuing responsibility for advising on the development of the epidemiological 

work of the Centre. 

The Group believes that at first only a few highly important subjects should be 

selected, with subsequent expansion of the activities and facilities of the Centre 

being planned in accordance with experience and resources. Nevertheless, it is 

equally important that the scale of the initial activities should be large enough 

to ensure that the basic requirements already outlined will be achieved. 

3.3.I Communicable diseases 

In spite of the very large amount of knowledge and experience of communicable 

diseases accumulated all over the world, many biological, ecological and epidemio-

logical problems still require investigation and intensive research. 

One reason for this is the uneven distribution of highly qualified scientists, 

of whom the majority are concentrated in those countries which have largely controlled 

communicable diseases. The result has been a steady decrease in interest in communi-

cable disease problems, especially the mass diseases of tropical areas where highly 

qualified scientists are few. Parasitic and other vector-borne diseases are good 

examples. Much more basic laboratory investigation of the immunology, physiology 

and metabolism of parasites and vcctors is needed, as is extensive ecological 

research applying the principles of quantitative epidemiology, before it will be 

possible to recommend effective control measures and treatment. These diseases are 

not only of very great public health importance but they provide an ideal opportunity 

for the development of ecological theory and epidemiological models, being sufficiently 

but not too complex. An example is the arbovirus ecosystem involving reservoir, 

agent and vector, which may be studied in the first place without the added complexity 
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of man, but which may be extended to man as theory and techniques develop. It should 

not be forgotten that much ill health is due to widely disseminated virus diseases 

and parasitic infections which, while seldom fatal, impair growth and development of 

children arid the productivity of adults. 

Another area demanding intensive international research may be called “the 

epidemiology of the disappearing disease"• As diseases approach elimination their 

epidemiology changes and it is no longer justifiable to project the future on the 

basis of past trends. For instance, why has there been a recent resurgence of 

venereal syphilis? What will be the long-term effects of the elimination of the 

endemic treponematoses of childhood - particularly yaws - both on their own epidemiology 

and on the epidemiology of venereal syphilis in the coming generation reaching maturity 

without the immunity conferred by the childhood infection? Epidemiological investi-

gâtions are needed on the dynamics of communicable diseases eradication. 

Many infections have long-term sequelae, such as streptococcal infections and 

viral hepatitis. In others the infection may persist in the body for years or 

throughout life, and some may be related to chronic diseases. The investigation of 

these will require longitudinal prospective studies in different situations using 

complex techniques of - a type not usually required in the investigations of the 

immediate effects of communicable diseases. 

Changing communicable disease patterns need to be related to the ecological 

changes which cause them. The effect of social changes; of altered nutrition; 

the mass application of biological preparations inducing genetic or phenotypic 

changes in both pathogens and symbiotic organisms; the development of drug resistance; 

the use of certain vaccines, especially those prepared on living cells which may con-

tain agents other than the vaccine strain; all these require intensive long-term 

study on an international scale, and the existence of the Centre for the accumulation 

and analysis of data on the world experience would shorten the present time la^ in 

their solution. Problems of epidemiology in tuberculosis constitute an excellent 

example of most of these points. 

It is pointed out that much information of this kind is urgently needed for 

intelligent health planning. 
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5.З.2 Cardiovascular, neoplastic, behavioural and other non-communieable disorders 

The disorders in these categories provide innumerable examples of the potential 

advantages to be derived from the existence of a strong research team active in 

designing, stimulating, co-ordinating, analysing and interpreting international 

collaborative studies. International studies can be of great importance in several 

situations: 

(a) When numbers of cases or of persons exposed to a suspected causal factor 

are too small in any one country for adequate studies to be done• For example, 

studies of persons exposed to certain categories of ionizing radiation (women 

treated for cancer of the cervix, patients given thorotrast, etc.) have 

required the assembly of data from several countries in America and Europe. 

(b) When a disease shows marked differences in rates between various 

countries and it is believed that the differences relate to differences in 

the environment experienced by the various populations. These differences 

must be first confirmed as toeing real and not due to methodological variants. 

Investigation of the specific component of the environment responsible then 

offers hope of reducing incidence of the disease to that experienced in the 

countries with lowest rates. Рог example, coronary heart disease, cancer 

of the cervix uteris cancer of the stomach, and cancer of the breast are all 

diseases that are of great numerical importance in certain areas of the world 

and relatively insignificant in others. 

(c) When there have been substantial migrations of populations,. the oppor-

tunity arises to study populations of similar ethnic background living under 

different environmental conditions. This provides a powerful methodology 

.. that makes possible a distinction between genetic and environmental influences• 

For example, studies of Japanese living in Japan, Hawaii and California 

indicate that the differences in cancer rates for these groups are primarily 

environmental in origin and studies now in progress may provide important 

evidence to explain the very high rate of stomach cancer observed in Japanese 

populations. Studies of cardiovascular disease in immigrants also have great 

potential. 
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(d) When unusual situations exist in one or a few countries, the exploration 
—••••. * — • • - — — . . . . . __ . ‘ *• —- -— • - « - ‘ 

of which may throw light on. diseases that exist on a much wider scale. For 

example., studies of populations living in areas of high background radio-

activity would provide important knowledge of the etiology of leukaemia and 

congenital malformations that would have widespread applicability outside 

these areas. 

At the present time, only a few of the types of situation indicated above are 

being exploited. International studies require, in addition to the local investi-

gating team, highly competent central staffs to stimulate and co-ordinate them. 

Scientists with primary affiliations to universities, governments, or indeed to WHO 

as presently constituted, can perform this function only with difficulty. A research 

staff with full-time responsibility for development of international research in these 

diseases is essential if we are to learn all we can from these "natural experiments". 

Several of the important diseases in this group - coronary heart disease, 

diabetes, and peptic ulcer, among others - appear to affect particularly those popu-

lations that have experienced industrial development and reached affluence. As 

additional populations of the world will now pass through this development it is 

highly desirable to determine the specific factors in the affluent life and social 

mobility which are responsible for the occurrence of these diseases in order that 

unnecessary suffering and premature death can be avoided. 

There is a need to intensify the study of the community aspects of non-communicable 

diseases - in distinction from the physical, chemical and other factors in the patho-

genesis of disease. 

The influence of behavioural factors in human health is being increasingly 

recognized and demands international comparative studies using comparable methods. 

They may be grouped under three heads - mental illness, behavioural disorders especially 

manifested in social conflicts, and habits of living involving health risks of different 

types. Thus they include not only psychiatric conditions, but also such phenomena 

as criminality, prostitution, suicide^ аЬизе of alcohol and drugs, smoking habits, 

dietary pecularities, traffic accidents and even the attitudes of populations influencing 

the acceptance of new developments in health programmes. The task is an exceedingly 
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difficult one partly because of conceptual differences between countries and partly 

because of the difficulty of establishing material standards of comparison in the 

behavioural sciences, as is possible in the biological sciences. 

Certain logical steps are necessary as a preliminary to effective systematic 

epidemiological research. The first should be the establishment of an internationally 

acceptable set of conceptual definitions. For example, in the field of mental dis-

orders this will require inter alia the study of diagnostic variations both within and 

between countries. Next, objective methods of measuring the severity of the condition 

will be needed, including the difficult task of defining the border line between health 

and illness. The third step should be the formulation and testing of internationally 

acceptable standardized procedures of case finding, surveys of defined populations and 

special groups, etc. The application of the methods developed， both nationally and 

internationally, should reveal trends and differences which then should be the subject 

of specific epidemiological research to test hypotheses regarding the influences 

responsible for them. As with other subjects mentioned in this report, the exist-

ence of the Centre would greatly facilitate the stimulation, co-ordination and 

comparison of studies in many different parts of the world which seems to lend 

greatest hope of uncovering etiological factors and eventually their control. 

3.3-3 Harmful effects of toxic substances 

Intensive effort will be devoted to this subject in the communications and bio-

medical research divisions of the WHRC. Analysed from the epidemiological viewpoint, 

the problem may be viewed as follows. 

Toxic substances, including drugs and other therapeutic preparations, common 

chemicals and environmental pollutants (pesticides, industrial wastes, etc•) can 

produce both somatic and heritable effects. Somatic effects can be considered as 

those which occur within a single life-time (for example, from carcinogens), and 

heritable effects as those which affect the mutation rate in the human population 

(e.g., from ionizing radiations). Where suspicion is aroused by a particular untoward 

event (e.g., a sudden increase in phocomelia or in lung cancer mortality), epidemio-

logical techniques are excellent tools for uncovering causative and contributory 

factors. 
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I t is far more difficult, however^ to develop and put into effect methods for 

detecting more subtle effects that occur only after long exposure to low-level doses. 

Studies on toxic and mutagenic actions of ionizing radiations, common chemicals and 

therapeutic agents must necessarily start in the laboratory using a variety of 

biological systems, e.g., micro-organisms, plants, tissue culture^ mammals» But, as 

pointed out in the Second Report of the Expert Committee on Нгдшап Genetics, the final 

definitive step in studies of inherited mutation should be, wherever technically 

possible, statistical studies on man himself. This applies also to somatic effects, 

e.g., from carcinogens produced by toxic substances. 

Epidemiological approaches will require, at least in part, longitudinal studies 

in selected population groups. Experience has shown that the execution of such 

studies is very difficulty both technically and administratively, but the task must b 

faced as there are no short cuts in sight. Because of the extreme complexity of the 

problems involved, sequential studies of their different aspects appear to be the 

only practical method of attack. For example, as a starting point base-line data on 

the prevalence of certain congenital defects in different population groups could be 

sought, and more extensive studies could then be undertaken where marked differences 

in incidence and prevalence are encountered. 

5•斗 Research training 

The primary function of the WHRC is the development of riëw knowledge for assis-

tance to the countries of the world in improving their health, and in the prevention 

and treatment of disease. The development of new knowledge will be stimulated and 

enhanced if the staff of the WHRC have, in addition, the responsibility to transmit 

this knowledge by teaching and to advise national health administrations on how to 

apply the research results to service programmes. 

The training programme of the WHRC should include these objectives: 

(a) T: provide an opportunity for post-graduate scientists to participate 

in on-going research efforts so as to enable them to return to their 

countries as highly trained scientists in specific areas of health and bio-

medical re^arch. 
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(b) To utilize the skills and knowledge of the trainees in a way that will 

stimulate and challenge the WHRC staff through the introduction of new 

approaches, fresh points of view, and to provide a medium in which there will 

be fertilization of ideas• 

(c) To develop, experiment with, and appraise new methods of training in 

epidemiology and international health research• 

The training programme must be oustanding in quality and should serve as an inter-

national model• Since the WHRC would not award degrees it will be important to 

establish arrangements with universities so that credit may be given for WHRC trainee-

ships. 

The length of appointment as a training fellow will vary according to the needs 

of the student and the purpose for which the training is sought. This length of 

training should be determined by the WHRC and might include periods involving only a 

few months although it should be recognized that many of the appointments will 

necessarily extend to two or three years. The more extended periods of training will 

be particularly needed in epidemiology where, for example, experience in a community 

and with data-collection procedures cannot be artificially compressed into too short 

a period of time. 

The WHRC must have freedom to accept for training only those who possess the 

greatest potential for continuing to carry out research programmes, and who meet 

established prerequisites. The intensive nature of training at the level envisaged 

limits the number of trainees who can be accepted• Too many trainees will overwhelm 

the major effort of research. 

To implement the programme of research training on a realistic basis, funds 

will need to be made available for working fellowships. WHO already has a very large 

experience in fellowship awards and training grants and this experience should prove 

most valuable with respect to research training within the WHRC. 
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斗參 CO-OPERATIVE RELATIONSHIPS 

THe epidemiological research considered in this report cannot be done as an 

isolated effort, either centrally or in the field. Such research, to be productive, 

requires not only a strong centralized effort but also a firm link with field con-

ditions so that hypotheses and data can be tested； for validity under actually existing 

situations. Collaborative relationships with other scientific groups, both within 

and outside the WHRC, are essential for effective work. These are illustrated in 

more detail by the example of protein-calorie deficiency disease given in the Appendix. 

4.1 Relationships within the WHRC 

The major research groups in the Centre (epidemiology, communications science, 

biomedical research) working on different aspects of the same problem, can be expected 

to stimulate
;
 and supplement each other. Mathematical skills and a computer facility , 

such as are proposed for the communications science group are essential components of 

the projected research in epidemiology. 

4.2 Relationships with national and international research' in epidemiology 

The essence of epidemiology is the study of problems in the field. The 

functions and organizational structure of the epidemiology group in the Centre are 

conceived in terms of supplementing, and not replacing, other national and inter-

national activities. The extensive experience and facilities of WHO should ensure 

success in this connexion. Great care must be taken at all stages of programme 

activities, starting from the very early planning phase, to ensure co-operative and 

mutually beneficial relations between the national and international bodies engaged 

in epidemiological activities. This will, of course, require the co-ordination of 

technical administrative divisions in WHO and the WHRC and their contacts with 

external bod-ies working on related aspects of a particular problem. The central 

research group will have to depend for the most part on the goodwill and resources of 

national and other international groups for specific operations in the field on these 

aspects of research projects under active study in the WHRC. 
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5 . STAFFING AND ORGANIZATION . • ’ 一 … ‘ 二 

The professionar disciplines and facilities needed for epidemiological research 

vary greatly "according tó the sub j ect matter being investigated. Questions ^as-to 

appropriate riunibers of рей0ппё1 in the vàrloùë categories, laboratory facilities 

required arid the use of local facilities ór sute-centres can be decided only when 

decisions are made on priority of specific" research objeGtives • —
 ;

Йае maintenance of 

flexibility of the resources available tó' the Centre so that the Emergent problems ban 
“ ‘ ： . ‘ “ • ' • • . .... •••• .•• ： • ¡i ••‘•.：•, .、 ... . . . . . . . . . . . . :.. .-..., • • -. ..... •.. . • . • . . • . . • . . . . . .... 

be tackled efficiently and expeditiously" will pose administrative probletTis of consi-

derable difficulty but gtóat importance. ..'、" “ 、 •• • 」 . ， . : ， . 

_ The Group finds it useful to consider the staff of the Epidemiology Division in 
.'......'..，.

：

.
：

 々К.、，.： _ : .. Ó:.: ‘ ....... \ 'л У."：- . ：： .. •: У,,. ..... ..,.::.‘ * ; • г； ；••；••； •• •• j .；^ ；••-.；• •；: 

terms of two broad functions: (a) research planning and programme development; 

(b) .the conduct of research. It is expected that most staff members would participate 

to some extent iri both of these activities. 

Research planning and, development 

This requires a core group óf ¿cientists with airbhotiiy to
:

 determiïle polic梦 and 

direction of research efforts. A planning period of perhaps one or two years is
 J 

envisaged, during which•the senior scientific staff would be .appointed and, with the 

guidance of a seientif iç согдпсil., would formulate the frictions • аде! structure of, the 

Divisionrfor an-initial perip4 of two to five years, . During,, this,peripd the,, central 

staff would be built up and research programmes initiated. ；-,. 

Staff ； members coneeraed mainly with research plaiming and deyelopment.
;
 should be 

appointed； for long , terms to ensure the çontinulty necessary., for,pro.tr.acted studies.. 

.工t was çoinsidçrecj that…芬bout 15 senior scientists of various disciplineç, with ； 「 

perhaps 50 junior scient i s
:
t.s and supporting staff, would be needed for .

;
this purpose • 

Some of the disciplines tha:t should be represented in this group ban be given 

without implying that only these disciplines have a place. Medical epidemibloigists 

and biometricians, including statisticians, would constitute the most,numerous 

professional groups. Persons with experience in a variety of epidemiological 

problems in both infectious and non-infectious diseases, should be represented. 

Other disciplines which should certainly appear are one or more of the social sciences 

(anthropology, sociology, etc.) and genetics. Various laboratory disciplines may 
“ ‘ “‘ *

 1
 • ‘ . . . . -- . • . . i, ‘ ! _ . • . : . . . . .,..、•、.

 ：
 .. • 、 • ‘‘ ：'• 

also be needed to support the programme. 
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Conduct of research 

With respect to research concerned with specific projects, the desired degree of 

flexibility could be obtained through the mechanism of appointment of ad hoc groups. 

These would consist of a director, supporting professional personnel, and the specific 

laboratory and technical staff and facilities appropriate to its mission. In terms 

of size and internal administrative structure a group might be thought of as being 

comparable to a university department. However they would be appointed with a 

defined objective, the specificity of the definition varying according to need. 

Thus, a group could be appointed with a broad mandate and might be expected to con-

tinue in existence for a considerable period, with, however, periodic review of its 

accomplishments and plans - for example, every five years. Probably the majority of 

groups would be of this long-term variety, since most of the problems to be faced are 

complex and rapid solutions are not anticipated• On the other hand, a group might 

be appointed for a period of a few months only, with a quite specific and limited 

objective. Flexibility would be assured by periodic review and the power invested 

in the over-all supervising body to expand, contract or terminate groups in response 

to their past productivity and current world needs. 

The number of groups in existence would depend primarily on the funds available. 

For effective functioning in the first few years at least five or six groups should 

be envisaged consisting of six to 10 senior and supporting staff, in addition to the 

core planning staff. 

In the examples of needed international research mentioned earlier in this 

report there are alone sufficient content areas to warrant the appointment of 10 to 

12 long-term groups. Unless support of this order of magnitude is eventually forth-

coming the Epidemiology Division would be unable to conduct the volume and variety of 

research that alone can establish its reputation as a significant centre of epidemio-

logical research• 

6. CONCLUSIONS 

In accordance with its terms of reference, the Group has undertaken a broad exami-

nation of the world needs for epidemiological research for the better understanding 

and eventual solution of the many complex health problems being created by scientific 

and technological innovations, and by social changes in both the more highly developed 
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and the developing countries of the world. These problems relate in particular to 

the harmful effects of therapeutic substances and environmental contaminants, cancer, 

cardiovascular disease^ mental health, industrialization, and special aspects of 

these and other problems pertaining to developing countries, particularly parasitic and 

other infections and malnutrition. 

The Group devoted special attention to the possibility of effectively promoting 

and conducting this research by an extension 

and facilities. Although it had been asked 

the establishment of a World Health Research 

with the assumption that such was essential. 

or elaboration of existing activities 

to examine the original proposal for 

Centre,1 it did not start its deliberations 

The Group came to the following conclusions: 

1. The nature .and magnitude of many pressing world health problems demand a radi-

cally new development in epidemiological research, in addition to the maximum 

utilization of existing resources. 

2. A central facility is necessary to undertake the epidemiological research and 

planning required for an adequate attack on these problems, and to assume the primary-

responsibility for studying the long-term effects on human health of man's massive 

interference with his environment^ and the consequent changes in human ecology. 

J. The establishment of a World Health Research Centre with an Epidemiological 

Division was the best way of achieving this, 

4, To ensure success it is essential to establish the closest collaborative working 

relationships between WHO, WHRC and national groups engaged in research and in the 

collection and compilation of epidemiological information. 

5. The functions of the Epidemiological Division in the WHRC should be: 

(a) Research on epidemiological theory. 

(b) Research on epidemiological methodology - standardization, design and 

analysis of studies and, especially, the development of monitoring indices 

for harmful effects of chemical and therapeutic substances. 

1

 Document EB53/27. 

¿
4
1
.
.
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(c) Specific epidemiological studies of both short- and long-term problems 

in cancer^ cardiovascular disease, nutrition, behavioural and other non-

communicable disorders, and in communicable diseases. Thé bases of selection ‘ 
- ： • • .’.... 

of specific problems for study would, be their world-wide importance^ and the 

impossibility of achieving solutions by national efforts alone. 

(d) Research training. 

6. A multidisciplinary group of adequate size is required with a high level of bio-

mathematical competence and a large computer service, and access to laboratory 

facilities. 

7. The senior scientific staff should comprise mainly medical epidemiologists and 

biometricians, including statisticians. Other professional groups, including those 

of the social sciences, would also be required. This central staff should be 

appointed for long periods to ensure the continuity necessary for long-term studies.' 

It should consist of about 15 senior scientists in various disciplines, with some 

JO junior scientists and supporting staff. 

8. Specific research projects should be undertaken by ad hoc groups in order to 

retain flexibility. Such 'groups should be appointed with a defined objective subject 

to periodic review. A minimum number of five to six such groups is recommended for 

the first five years, growing to 10 or 12 during the succeeding years as funds become 

available, This number is required to conduct the volume and variety of research 

that alone can establish the WHRC as a significant centre for epidemiological research. 



EB35/15 
Annex 3 
page 27 

APPENDIX 

PROTEIN-CALORIE DEFICIENCY DISEASE (KWASHIORKOR - MARASMUS): 
AN EXAMPLE OF CO-OPERATIVE RELATIONSHIPS 

The relationships among the three units of the World Health Research Centre have 

been discussed briefly in the body of the report. 

Protein-calorie deficiency disease may be taken as an example of how the function 

of the three units of the WHRC may be interrelated and allied to field work. There 

is good evidence of the importance of this disease as a major cause of highly fatal 

illness in infants and children up to four years of age. But there is also some 

evidence that this nutritional syndrome, having a high attack rate in many developing 

countries, seriously interferes with physical and mental development, with impairment 
琴 

of normal physiological function and perhaps intellectual competence• The underlying 

phenomena are, however, far from clear. 

The proposed research centre might well investigate both the abstract principles 

governing this disease syndrome and their practical implications. These two 

approaches are not incompatible. Much research is already under way on this disease 

(e.g., in Central and South America， Asia and in Africa). Nevertheless, as will be 

seeïij a world-wide co-ordinated attack presents many advantages in attacking the 

problem. 

1. The epidemiological study of this disease, which has not yet been attempted^ 

would be facilitated by an international approach in co-operation with local research 

groups. In any one country, developed or undeveloped, it is difficult if not 

impossible to do comparative nutritional studies by retrospective histories of food 

intake. Precise information on actual food intake can best be collected through the 

selection of population groups in areas of the world where food intake is delimited 

and qualitatively determined by geography, economic status or cultural patterns• 

Comparison of attack rates of nutritional diseases in population groups of varying 

nutritional intake should provide leads to experiments on the specific nature of the 

nutritional deficiency. The international approach would also be helpful in the 

selection of areas for study of other major nutritional diseases, e.g., hypovitaminosis A 

nutritional anaemias. 
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2. With the availability of such data the world-wide epidemiological attack also 

provides the best channel for collecting information on the relationship between 

specific deficiencies of food intake, and synergistic effect of infections which are 

so common in developing countries. 

3. The с entraii z at ion of studies such as these in the WHRC will increase the 

availability either on a permanent or on an ad hoc basis of highly qualified experts. 

Many different kinds of specialists， as for example in the fields of nutrition, com-

municable diseases, psychiatry, paediatrics, etc., could be called upon when the 

studies demanded their collaboration or advice. Collaboration of experts in intel-

ligence testing from many countries would be desirable so that cross-cultural 

comparisons could be made. 

Throughout these epidemiological studies close collaboration would be necessary 

with the Communications Science unit. The communications sciences and biometry would 

provide for appropriate study design， mathematical models for better testable hypotheses 

and facilities for data processing and interpretation• 

It may be assumed that the epidemiological studies will reveal additional perti-

nent association between the occurrence of illness and specific nutritional deficiencies. 

Clinical trials would then be designed to test whether prevention or treatment with 

specific nutrients will support or deny the epidemiological hypotheses. Once again 

in these studies there must be close relationship between the Epidemiology and the 

Communications Science units• But now the studies also demand active participation 

as well by biomedical laboratory research scientists. The following examples are 

illustrative. 

Biochemical and histopathological studies will be needed to elucidate the 

disturbance in physiological functions and the altered metabolic patterns resulting 

from nutritional deficiency. To quote only a few examples, digestion and absorption 

are deranged, synthesis of protein is slowed down and its katabolism increased and may 

follow an abnormal path, water and electrolyte metabolism is disturbed^ skeletal 

maturation is delayed and there is some evidence that the central nervous system is 

also adversely influenced. 
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A comprehensive study of all these phenomena will entail active co-operation 

between physiologists, biochemists, enzymolog i s ts ̂  endocrinologists, pathologists, etc. 

It is obvious that this process of interrelationship within several scientific fields 

will extend as the results of investigation become available. 

Throughout this period, epidemiological studies must be continued to determine 

whether the experimental laboratory results "make sense" in relation to the actual 

way in which the disease occurs in human populations. 

The interlocking relationship of the three proposed units is clearly delineated 

in this example of protein-calorie deficiency disease. But the example does not 

stop here. If any of these studies reveals a specific deficiency, a whole different 

series of studies must then be undertaken to determine how best and to what extent 

the defect may be repaired. 
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SCIENTIFIC ADVISERS
1 

Dr L. Cavalli-Sforza, 1st i tuto di Genetica, Via Sant
 ?

Epif anio 14, Pavia, Italy 

Dr H. Chantrenne, Université Libre de Bruxelles， Faculté des Sciences, 
1850 Chaussée de Wavre^ Brussels，Belgium 

Professor Niels Jerne, Chairman, Department of Microbiology， School of Medicine, 
University of Pittsburgh^ Pittsburgh 1J), Pennsylvania, United States of America 

Dr J, C, Kendrew, Medical Research Council Laboratory of Molecular Biology, 
Hills Road, Cambridge, United Kingdom 

Dr Robert B, Livingston, Associate Chief, Division of Research Facilities and 
Resources, National Institutes of Health, Bethesda, Maryland, United States 
of America 

Professor 0. Maal^e, University Institute of Microbiologypister Farimagsgade 2A, 
Copenhagen K, Denmark 

Dr A. Tissières， Université de Geneve, Institut de Biologie Moleculaire, 
Laboratoire de Biophysique et de Biochimie génétique^ 24 quai de 1

?

Ecole de 
Médecine, Geneva, Switzerland 

Professor V, Weisskopf, Director-General, CERN, Geneva, Switzerland 

Grateful acknowledgement is made of the valuable advice and assistance 

received from many additional scientists, not listed here, in the course of the 

continued study of the World Health Research Centre proposal. 

1 In addition to those listed in Annexes 1, 2 and )、 
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HEALTH 

Report by the Director-General 

In resolution the Executive Board requested the 

to invite comments from Member States and Associate Members on 
2 

a World Health Research Centre. This he did by letter (ref. 

I， February 1964. Annexed hereto, in the order in which they 

headquarters, are the replies so far received to this letter, 

received after the date of this document will be reproduced as 

to it. 

It should be noted that the reports concerning the continued study of the 

proposal (documents EB55/Í5 and Add.2) were not available when the annexed replies 

were written. 

W O R L D H E A L T H 
ORGANIZATION 

EXECUTIVE BOARD 

Thirty-fifth Session 

Provisional agenda item.. 2.7*1 

* % 
2 7 f364 

MEDICAL RESEARCH 

PROPOSAL FOR THE ESTABLISHMENT OF A W 
RESEARCH CENTRE 

Director-General 

the proposal for 

C.L.I).1964) on 

arrived at 

Any replies 

additional annexes 

1

 Off. Rec. Wld Hlth Org., 1)2, 15. 

2 
Documents EBJ5/27 and Add.l. 
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INDEX TO ANNEXES 

Reply from 
Date of 

сommunication 
Date of 
receipt 

Annex 

Korea 7. 5.64 1). .64 … 1 

Norway 21. 3.64 24. .64 2 

Cyprus 20. 3.64 31. .64 

Congo (Brazzaville) 9. 4.64 16. 4, .64 4 

Cambodia 28. 4.64 12. 5_ .64 ...5 

Ecuador 6. 5.64 13- .64 6 

Guatemala 9. 5.64 15. .64 7 

Chile 27. 5.64 2. 6, .64 8 

United. Kingdom 6.64 8. 6, .64 9 

Ceylon 22. 6.64 29. 6, .64 10 

Tanganyika 6. 8.64 11. 8, .64 11 

Ireland 23. 10.64 27. 10, .64 12 

Ceylon 24. 10.64 2. ll, • 64 13 

also Annex lj) 

also Annex 10) 
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ANNEX 1 

MINISTRY OF FOREIGN AFFAIRS 

REPUBLIC OF KOREA 

OBK-66 7 March 196斗
1 

"Sir, 

With reference to your letter C.L.13.1964 dated February 1964, concerning 
the proposed establishment of a World Health Research Centre, I have the honour to 
inform you that the Korean Government is in favor of the proposal for the 
establishment of the above Centre. 

Accept, Sir, the assurances of my highest consideration." 

signed: K. J. Song 

typed: Kwang Jung Song 
Director, Bureau of 
International Relations 

Dr M. G. Candau 
Director-General 
World Health Organization 
Geneva, Switzerland 

Received by the Director-General опЛ^.^.1964. 
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HELSEDIREKTORATET 

THE HEALTH SERVICES OF NORWAY 

The Royal Norwegian Ministry of Social Affairs 
Oslo 

Oslo, 21 March 1964 
Jnr. 81/64 H.5-b. 
KB/MA 

Dr M. G. Candau 
Director-General 
World Health Organization 
Palais des Nations 
GENEVA 
Switzerland 

"Dear Dr Candau, 

With reference to your circular letter no» 1J.1964 of February l^th, I have 
the pleasure to refer to my statements in the Executive Board and the World Health 
Assembly, and have so far no further comments on the proposed establishments of a 
World Health Research Centre. 

Yours sincerely,“ 

signed: Karl Evang 

typed: Karl Evang M.D. 
Director-General 

1

 Received by the Director-General on 2^.^.64. 
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REPUBLIC OF CYPRUS 

MINISTRY OF HEALTH 

Our Réf.: M,H.597/60/4. Nicosia, 20 March 1964 
1 

"Sir, 

工 wish to refer to your letter C.L.1^.1964 of ljth February, on the subject 
of a World Health Research Centre and tó offer the following comments s -

The Report of the Scientific Advisers on Special Development of Int'ernation.aJL. 
Health and Biomedical Research is expected to fill a gap in the defence of the 
health and welfare of humanity all over the world against unknown hitherto hazards. 

It is gratifying that the World Health Organisation has taken the initiative 
to promote the idea of creating a Research Centre to investigate new and old public 
health problems. 

Among other things, the study of chemical mutagens arid toxic agents in the 
environment as well as the study of new and doubtful medicaments and biological 
products is expected to reveal new hazards to human health and thus to enlighten 
the medical authorities, and the public in general, to take the necessary preventive 
measures to avoid disasters. 

工 concur with the idea that big problems could not be effectively coped 
independently by national efforts and that they could be more effectively 
investigated by international centralised and coordinated efforts. 

The benefits which are expected to be derived by all and particularly small 
and developing countries from the research work of the proposed Research Centre, 
in the field of human health and welfare, seem to be of the highest value• 

工 have the honour to be, 
Sir、 

Your obedient Servant," 

signed: V. Vassilopoulos 

typed: Dr. V.P. Vassilopoulos.,... 
Director-General， 

Ministry of Health. 

Dr M . G . Candau， M.D., 

Director-General 
World Health Organization 
Geneva. Switzerland 

1

 Received by the Director-General on 11.8.1964. 
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ORIGINAL: FRENCH 

REPUBLIC OF THE CONGO 

MINISTRY OF EDUCATION, PUBLIC HEALTH AND SOCIAL AFFAIRS 

569/ME-EN-SPAS Brazzaville,,9 April 1964
1 

The Director-General 
World Health Organization 

Palais des Nations Through the Minister of Foreign Affairs, 
Geneva Republic of the Congo, Brazzaville 

Ref. C.L.13.1964 

"Sir, 

工 have the honour to refer to your letter of February 1964 and to inform 
you that 工 agree in principle with the proposal for the establishment of a World 
Health Research Centre. 

However,工 would draw your attention to the two following points which 工 feel 
should be taken into consideration: 

(1) The creation of this Centre would involve new responsibilities for 
WHO and a consequent increase in the annual contributions of the Member 
States. 

(2) The research workers working in this Centre would be, in a way, WHO 
staff members and it may be wondered whether their working conditions would 
be ideal as compared with their former ones. 

工 am, Sir, 
Yours very truly,” 

D r В. Galiba 

Minister of Public Health 

* 
Translation 

1 、. 
Received by 

from French original text, 

the Director-General on 16.4.64. 
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ORIGINAL: FRENCH 

KINGDOM OF CAMBODI/V 

MINISTRY OF FORE工GN AFFAIRS 

No. 1283/AS/C Phnom-Penh, 28 April 1964
1 

Dr M. G. Candau 

Director-General .. 
World Health Organization 
Palais des Nations 
Geneva 

"Sir, 

工 acknowledge the receipt of your letter No, C.L.13.1964 of 1J February 1964, 
and have the honour to inform you that the Royal Government finds the project for 
the establishment of a World Health Research Centre very interesting since it 
considers that this project would make an important contribution to the well-
being of humanity. 

However, the Royal Government, by reason of the great economic difficulties 
facing it at the present time greatly regrets that it is unable to envisage any 
contribution to this work of world-wide significance. 

工 am, Sir, 
Yours very truly,” 

Poc-Thieun 
Secretary-General 
for the Minister of Foreign Affairs 

Translation from French original text. 

1 Received by the Director-General on 12.5*1964. 
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ORIGINAL: SPANISH 

REPUBLIC OF ECUADOR 

MINISTRY OF FOREIGN AFFAIRS 

No. 67-DAO-NU (2) Quito, 6 May 1964
1 

Dr M. G. Candau 

Director-General 
World Health Organization 
Palais des Nations 
Geneva 

"Sir, 

I have the honour to refer to your letter No. С.L.15.1964， dated 
13 February 1964， and would inform you that the Government of Ecuador is favourable 
to the proposed establishment of a World Health Research Centre, since it feels 
that this would have the advantage of unifying techniques and knowledge bearing on 
public health and would bring together scientists specializing in different fields 
from all over the world. 

工 a m , Sir， 

Yours very truly,” 

Antonio José Lucio Paredes 
Under-Secretary for Diplomatic 

and Political Affairs, for the Minister 

* 

Translation from Spanish original text. 
1 Received by the Director-General on 13.5-1964. 
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ORIGINAL: SPANISH 

MINISTRY OF FOREIGN AFFAIRS 

REPUBLIC OF GUATEMALA 

Department for International Organizations 

Guatemala, 9 May 1964
1 

Dr M. G. Candau 
Director-General 
World Health Organization 
Palais des Nations 
Geneva 

"Sir, 

I have the honour to refer to your letter No. С.L.1J.1964, dated 
February 196斗，and to inform you that the Ministry of Public Health and Social 

Welfare has informed this Department that, in principle, and subject to receiving 
further information on the special development of international health and 
biomedical research which the World Health Organization wishes to carry on, it 
supports the proposal to establish a World Health Research Centre. 

工 have the honour to be, 
Sir, 

Your obedient servant，“ 

Dr Luis Aycinena Salazar 
Director, Department for International 

Organizations 

* 

Translation 
1 Received by 

from Spanish original text. 

the Director-General on 15.5.1964, 
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ORIGINAL: SPANISH 

NATIONAL HEALTH SERVICE 

DIRECTORATE-GENERAL 

DIRECTORATE-GENERAL OF HEALTH 

Department for International Programmes 

Dr. ADC/EAL-25.5-64 Santiago, 27 May 1964
1 

No, 47 

Dr M. G. Candau 
Director-General 
World Health Organization 
Palais des Nations 

Geneva 

Subject: Establishment of World Health Research Centre 

"Sir, 

工 have taken due note of the circular letter dated 13 February and the 
documents concerning the establishment of a World Health Research Centre. 

This proposal is quite an interesting one and it would seem advisable to 
initiate and promote lines of research in relatively new directions. Nevertheless, 
the doubts expressed on previous occasions remain, when the inequality in the levels 
of health found in large groups of countries is remembered. The health situation 
of most of the developing countries is, in fact, unsatisfactory and the resources at 
the disposal of such countries are still markedly inadequate in view of the magni« 
tude of their health problems. As a result, present scientific knowledge cannot be 
applied on an acceptable scale; consequently， it would not seem advisable to 
initiate further investigations in these countries when the basic problems are not 
being solved by means of techniques and procedures now available• 

Furthermore, it is a material impossibility for our country to take on fresh 
international obligations of an economic nature in view of the extent of the tasks 
with which we have to cope. 

Translation from Spanish original text. 

1 Received by the Director-General on 2.6.1964. 
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Thus, the country is not in a position to subscribe to any decision setting 
up a research centre of the type proposed and we would suggest， instead, 
concentration on a policy for promoting local study by the Member countries of 
their problems as in various fields of health and the relationship of such problems 
to other sectors of economic development. 

Yours faithfully," 

Dr Alfredo Leonardo Bravo 
Director-General of Health 
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MINISTRY OF HEALTH . 

Queen Anne
1

 s Mansions, Queen Anne's Gate, London S.W.I 

Our reference: A/W47/32B 
Your reference : С.L..1964 

"Dear Sir, 

Thank you for your letter of the 13th February inviting comments from Member 
States on the study of the Report of Scientific Advisers on Special Development of 
工nternational Health and Biomedical Research which was considered by the Executive 
Board at its J>̂ >rd Session. 

As you know, Sir George Godber commented on this study during the Plenary-
Session of the Seventeenth World Health Assembly (document A17/VR/5 page 12) and 
again when the subject was discussed in the Committee on the Programme and Budget 
(document A17/P&E/Min.10 page 10). The present comments are an expansion of what 
he had to say. They are based, as were Sir George

1

 s remarks, on the best scientific 
advice available in this country. 

The World Health Organization already undertakes activities in the fields 
(a) of epidemiology and (b) of communications, science and technology (i.e. the 
assembly and processing of information) which would be covered by two of the three 
divisions of the centre which is proposed in this study. We agree that these 
activities are of a kind which should be co-ordinated internationally and that the 
existing activities could with advantage be expanded. We believe, however, that 
the World Health Organization should continue to operate mainly through national 
organizations, and that there should not be a need to set up centralised laboratory 
facilities in order to do what is required in this connection. 

We have carefully considered the suggestion that the third division of such a 
centre should be a large international laboratory for biomedical research; this 
however we cannot support, for the following reasons in particular:-

(1) We believe there would be disadvantages in concentrating the best scientific 
talent in one place, thus isolating it from teaching functions in national 
universities. 

5 June 1964
1 

1 Received by the Director-General on 8.6.1964. 
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(2) While centralised institutions can be very valuable in cases where the research 
facilities are of such an expensive character that they cannot be provided on a 
national basis, we believe that in this case the facilities which are required need 
not be so exceptionally expensive, or beyond the means of those countries which 
have a capacity for the kind of research which is in question. 

⑶ Something approaching a revolution is in progress in the biological sciences 
and a new biology - which is more closely associated with the physical sciences - i s 
now developing. But there is still an insufficient supply of first class 
scientists to lead research and teaching in ..this, field at our universities and the 
most urgent need is to increase the supply of suitably trained research workers. 
In the U.K. at any rate it would be harmful to our progress in biological research 
if a number of our leading biologists were to withdraw to án International 
Laboratory, and it seems to us that in the case of tnany of the more newly 
developing countries such a tendency could be calamitous. 

(4) The belief that the concentration of leading scientists from a number of 
countries in one very large institution would necessarily bring about an interchange 
of knowledge and ideas, which does not take place at present, is in our view 
mistaken. On the contrary, a concentration of this kind could have a sterilizing 
effect and even reduce the influence of the people concerned on the development of 
research. 

(5) In general we believe that the basic objects of the proposal which is being 
studied could more readily and economically be obtained by improved co-ordination 
of and support for the national efforts of member states. 

Yours faithfully," 

signed: H. H. Roffey 

The Director-General 
World Health Organization 
Palais des Nations 
Geneva 
Switzerland 
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MINISTRY OF DEFENCE & EXTERNAL AFFAIRS 

Senate Building 

My No. UNC/WHO/96. Colombo 1， 22 June 196斗
1 

"Sir, 

World Research Centre 

Reference your letter No. C.L.13.1964 dated ljth February, 1964,工 have the 
honour to inform you that the government of Ceylon is of the view that the 
establishment of a World Research Centre is an urgent need, in the light of the 
rapid advances in the basic sciences and recommends the proposal. 

Yours faithfully, 

signed: С. Mahendran 

typed: (C. Mahendran) 

for Permanent Secretary, 
Ministry of External Affairs 

The Director-General 
World Health Organization 
Geneva 
Switzerland 

Received by the Director-General on 29-6.1964. 



Ref. No. HE.1424/29 

The Director-General 

World Health Organization 

Palais des Nations 
Geneva, Switzerland 

"Dear Sir, 

Please refer to the Report of Scientific Advisers on Special Development of 
International Health and Biomedical Research, considered by the Executive Board at 
its Session. 

The views of this Ministry concerning the proposal to establish a central 
Institute, sponsored by the World Health Organization and devoted to biomedical 
research, are as follows 2 

(1) The principal drawback of the scheme appears to be the inducement to 
nationally-established scientists of repute to leave their own centres, to 
the detriment not only of existing programmes of research but, equally if 
not more important, to the training and teaching of the more advanced 
scientific students. This danger is clearly more serious for nations that 
have as yet a relatively limited amount of top scientific talent in the 
biomedical field. 

(2) Removal of scientists from their home environment inevitably alters 
the delicate balance that exists between applied research into field 
problems of the particular country, and basic research. There is always 
a tendency for the latter to take precedence, a tendency that would be 
strengthened if scientists were assembled in a centre distant from their 
home and its special problems. The pressing need for Tanganyika, and 
countries similarly situated, is precisely this emphasis on applied research 
into environmental health problems such as malaria, bilharzia, plague, 
malnutrition. Our existing programmes would undoubtedly suffer if our 
ablest workers were taken away. 
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MINISTRY OP HEALTH 

P.O.Box 9083 

Dar es Salaam 
Tanganyika 

6 August 196k
1 

1

 Received by the Director-General on 11.8.1964. 



EB35/15 Add.l 
page 15 

Annex 11 

The proposal would be more acceptable if field research units subsidiary to 
the international centre were contemplated. Scientists might then spend part of 
their time in the latter, and then return to the parent country for periods 
related to the academic year or to special problems of disease, studies being 
carried out from field units associated with the international institute. 

Yours faithfully,“ 

signed: D. F. Clyde 

typed: for PERMANENT SECRETARY 
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AN ROINN SLAINTE 
(Department of Health) 

BAILE ATHA CLIATH 
(Dublin) 

F•135/67. , 23 October 1964 

"Sir, 

工 am directed by the Minister for Health to refer further to your letter 
(C.L.13-1964) and enclosures of 15 February, 1964 regarding the proposal for the 
establishment of a World Health Research Centre. The documents on this matter 
and relevant opinions have been fully considered by the Minister and he has now 
directed me to inform you that, in principle, he fully supports the proposal for 
the establishment of this Centre, provided suitable arrangements can be made for 
its financing without interfering with essential field programmes. 

The Minister considers in particular that the proposals as respects the 
Divisions of Epidemiology and of Communications, Science and Technology of the 
proposed Centre will help considerably towards furthering the basic purposes of 
WHO. As regards the proposed Division of Biomedical Research, the Minister 
considers that, while the inclusion of this Division is in principle a good thing, 
more intensive consideration would need to be given to the constitution of the 
Division and the precise nature and scale of its activities. It is assumed that 
member Governments would have a further opportunity for expressing views on these 
aspects of the matter when the Director General

1

s further studies of the problem 
have been completed. 

Yours faithfully," 

signed: T. J. Brady 

Director-General 
World Health Organization 
Geneva 

1

 Received by the Director-General on 27.10.1964. 
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MINISTRY OF DEFENCE & EXTERNAL AFFAIRS 

Seriate Building 

My No. UNC/WHO/96 Colombo 1， 24 October 1964
1 

"Sir, 

World Research Centre 

2 
Further to my letter dated 22nd June, 196斗，工 have the honour to inform you 

that the above subject has been given further consideration by the Government of 
Ceylon, and while it agrees to the establishment of a World Research Centre as 
stated early, wishes to forward the following further observations on other 
aspects which deserve consideration. 

The work of the World Research Centre is to centralize activities in the 
fields of epidemiology, science and technology, in which spheres of activity 
W.H.O. is already engaged on a National level. The only advantage of such a 
centre appears to be the centralization of intensive、 research in connection with 
problems of Global nature, by eminent scientists, so that they could pool their 
knowledge.and experience to advantage. 

On the other hand there are disadvantages in this concentration of human 
energies and endeavours because a primary requirement for scientific research is 
the availability of basic material in its raw state - in this case human material. 
Eminent scientists have gained success whilst working incessantly amidst their 
problems rather than far removed from them. Sir Ronald Ross's experiment in the 
transmission of malaria in India and the research work by Japanese scientists in 
deficiency diseases in Burma etc. are striking examples of this belief. Whilst a 
centralised organisation is valuable, it is even more valuable to disperse 
facilities on a national basis. In the present context the world is still lacking 
in scientists with an aptitude for research, and it does not seem judicious to 

1

 Received by the Director-General on 2.11.196斗. 

2 
See Annex 10• 
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concentrate their endeavours in one centre. It appears to be better for the 

W^H.O. to continue to encourage national ventures and to sponsor research work in 

numerous fields where there are gaps in our knowledge and understanding of the 

problems of diseases affecting man in various parts of the world. 

Yours faithfully/
1 

signed: С. Mahendran 

typed: (C. Mahendran) 

for Permanent Secretary, 

Ministry of External Affairs 

The Director-General 

World Health Organization 

Geneva 



W O R L D H E A L T H 
ORGANIZATION 

EXECUTIVE BOARD 

Thirty-fifth Session 

Provisional agenda item 

ORGANISATION MONDIALE 
DE LA SANTÉ 

ЕВ55/15 Add.l continued, Corr.l 
13 January 1965 

ORIGINAL: ENGLISH 

MEDICAL RESEARCH 

PROPOSAL FOR THE ESTABLISHMENT OF A WORLD HEALTH 
RESEARCH CENTRE 

Report by the Director-General 

Corrigendum 

Please amend footnote^, page 1, to read: "Received by the Director-General on 
21 December 1964 



ORGANISATION MONDIALE 
DE LA SANTÉ 

EB35/13 Add.l continued ^ 
12 January 1965 

ORIGINAL: ENGLISH 

V/ О R L D H E A L T H 
O R G A N I Z A T I O N 

EXECUTIVE BOARD 

Thirty-fifth Session 

Provisional agenda item 2.7.1 

MEDICAL RESEARCH 

PROPOSAL FOR THE ESTABLISHMENT OF A WORLD HEALTH 

RESEARCH CENTRE 

Report by the Director-General 

Л 
О 

The attached communication constitutes Annex 14 to document EB)5/l3 Add.l. 



EB35/15 Add.l 

ANNEX 1斗 

page 1 

Department of Ministère de la 
National Health and Welfare Santé Nationale et du Bien-Etre Social 

Canada 

Deputy Minister of Health 
Sous-Ministre de la Santé 

Ottawa 

20 November 196斗
1 

Dr M. G- Candau 
Director-General 
World Health Organization 
Palais des Nations 
Geneva 
Switzerland 

Dear Dr Candau, 

Acting upon the request presented in your letter of February 1964 for 
comments from Member States and Associate Members, in accordance with Executive 
Board Resolution EB33-R22,

 n

Proposal for the Establishment of a World Health 
Research Centre"工 would advise that the matter has been the subject of careful 
consideration and study, not only within this Department, but also in consultation 
with other experts in this field. 工 am pleased, at this time, to provide the 
following comments. 

Firsts 工 would recall that the attitude of the Government of Canada was 
recorded during the discussion of this subject in the Committee on Program and 
Budget of the Seventeenth World Health Assembly and may be regarded as reflecting 
our continuing position in this connection. We consider the guiding principles 
in the organization of research under the auspices of the World Health Organization 
as set forth in Resolution WHA2.19 of the Second World Health Assembly^ as still 
being generally applicable. We further subscribe to the generalities of the 
statement on medical research of the Third General Program of Work covering a 
specific period 1962-1965, inclusive, Official Record No. 102, Annex 2， Paragraph 
^>.6, as approved by the Sixteenth World Health Assembly. 

Bearing in mind the principles set forth in these earlier decisions^ it is 
our view that the proposal for the development of an international health research 
centre within the frajnework of the World Health Organization requires a great deal 
more study and most careful consideration. In addition to residual questions as 
to certain of the proposals contained in the document reporting on the study by 
scientific advisers to WHO, EBJ3/27, we would wish also to record our reservations 
on the suggested methods of financing such an initiative - EB33/WP/5. 

Received by the Director-General on 21 November 1964. 
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Further, we would be particularly concerned as to the implications in terms 

of the movement of qualified personnel from national research institutions and 

their concentration at a single international centre with the inevitable untoward 

reflection on national development in both research and educational fields. 

Alternatively, we would be apprehensive of the staffing of such an international 

institute at the level of competence which would seem desirable. 

Accordingly, we would consider it preferable that any expansion of WHO'S 

research program should take place within facilities presently available to the 

Organization and, in particular^ that such expansion maintains a clear and close 

relationship to its regular program activities. We would be opposed to WHO 

initiating independent biomedical research within its own institutions or developing 

new laboratories in place of or in addition to existing national institutions. 

On the other hand, in our opinion there is a definite place for the World 

Health Organization in the continuing development of epidemiological studies and in 

collecting and collating scientific information derived from established research 

centres and disseminating this with the results of field studies being conducted 

under its existing program to interested national and other research performing 

agencies• 

Yours sincerely, 

G. D. W, Cameron, M . D ” D.P.H. 
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DEPARTMENT OF EXTERNAL AFFAIRS 

WELLINGTON 

13 January 19Ô5
1 

Sir, 

工 have the honours by direction of the iMinister of External Affairs, to refer to 
your letter CL 13.1964 of 13 February 1964^ asking for the views of Member States on 
the proposal to establish a World Health Research Centre, which was discussed by the 
Executive Board at its thirty-third session, when it considered a Report of Scientific 
Advisers on Special Development of International Health and Biomedical Research. 

The proposal has been carefully studied by the New Zealand authorities^ who regret 
the delay in replying to your letter. 工 have been directed to draw your attention to 
the views expressed by Dr H. Б. Turbott during the Executive Board's discussions on the 
subject and to inform you that these views are endorsed by the New Zealand Government. 

The New Zealand health authorities are unable to support the main proposal for the 
establishment of a large-scale international laboratory for biomedical research. They 
are not convinced that the kind of research envisaged requires the provision of expan-
sive facilities in a centralized institution. It seems to them that it would be more 
practical and economical to try to improve existing arrangements for stimulating and co-
ordinating national research programmes in this field. They are also concerned at the 
harmful effect that the withdrawal of highly qualified scientists from a number of 
countries to staff a large international establishment is likely to have on the develop-
ment of national research, particularly in the universities. Nor are they convinced 
十.Ья十.hi-j n«i ng scientists together to work in such an establishment will necessarily 
foster the .irit.oi'ol ̂ nge of scientific information and ideas. 

In the opinion of the New Zealand authorities, similar considerations are applicable 
to the related fields of epidemiology and the collection and processing of scientific 
information. They agree there is scope for the expansion and closer international co-
ordination of the activities already being carried on by WHO in these fields^ working 
mainly through national organizations^ but they see no need for WHO to establish its 
own centralized facilities for this purpose• 

/it is the 
The Director-General 
World Health Organization 
Geneva 

Received by the Director-General on I9 January 1965. 
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It is the considered view of the New Zealand health authorities that the World 
Health Organization should concentrate on assisting Member States to tackle effectively 
those public health problems that are known and readily controllable. It seems to 
them that there can be no justification for spending $ 3〇〇 million over a period of 10 
years on a research programme of doubtful benefit when so many countries are still 
lacking in such basic public health facilities as adequate water supplies^ sewage dis-
posal systems and malaria eradication programmes. 

工 have the honour to be. 

Sir, 

Your obedient servant， 

signed: S. D. L. White 

typed : Secretary of External Affairs 
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In pursuance of resolution WHA17.37 on the continued study of the proposal 

concerning the establishment of a World. Health Research Centre, the Director-General 

submitted the proposal
1

 to the sixth session of the Advisory Committee on Medical 

Research, 8-12 June 1964, for consideration. Their report to the Director-General 

containing a record of their discussion of the subject is attached for information 

as an Annex. It may be noted that the meetings of three groups of scientific 

advisers 

Advisory-

held in connexion with this study took place after the meeting of the 
2 

Committee on Medical Research. 

1 Document 

2 
Document 

EB33/27. 

EB35/13-

2.7.1 
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EXTRACT FROM THE REPORT TO THE DIRECTOR-GENERAL OF THE 
SIXIH SESSION OF THE ADVISORY COMMITTEE ON MEDICAL RESEARCH, 
8-12 JUNE 1964, CONCERNING THE ESTABLISHMENT OF A WORLD HEALTH 

RESEARCH CENTRE 

"Future developments of the WHO medical research programme^" 

The problems involved in establishing the World Health Research Centre are far-

reaching but one of the central questions may be formulated as follows: How can WHO 

best undertake a scientific study on the hereditary and somatic effects due to changes 

in the environment introduced by man himself? The scientific attack should take 

into account the uniqueness of the contribution that WHO would make, i.e., an effort 

that could not be duplicated nationally and which would be realistic in cost and 

personnel. Reports and recommendations of the various WHO advisory groups and 

individual consultants, as well as those of the Advisory Committee on Medical Research, 

were drawn upon freely by the scientists who prepared the following proposal: 

The purpose of the proposed World Health Research Centre would be to develop 

knowledge that does not exist at present on the various problems and which would 

anticipate as far as possible the type of problems most likely to emerge in the 

future; the activities of such a centre would continuo for many years. Three 

technical divisions would make up the Centre - epidemiology, communications science 

and technology, and biomedical research. 

Epidemiology. There are gross deficiencies in epidomiological methodology and 

there are problems that can best, and perhaps only, be approached by epidemiological 

techniques. It is generally acknowledged, and has been repeatedly stressed by WHO 

scientific groups and expert committees, how limited is the dependable information 

on disease and health patterns in large population groups j and how great is the need 

to improve methodology and thus the dependability of the information obtained. Л 

starting point would be to record genetic and somatic changes in population groups 

1

 Document 郎 ) /
2

7 (ACMR6/53), 6 December 1963. 
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for a systematic study of the factors affecting the health and genetic constitution of 

mankind. Such a study would be invaluable in the largely unknown and mexpl,欧效一 

problems of environmental pollutants, drugs, infective agents and common chemicals. 

National groups could not carry out such work and only through international develop-

ment and application of scientific methods could progress be made. 

Communications science and technology. The division of communications science 

and technology would consist of a highly technical group of me thematic ians, engineers
 s 

and technicians (with a large computer facility), who would work with the scientists 

in the epidemiology and biomedical research divisions and attack the serious problem 

of analysis and retrieval of biomedical research information. 

Biomedical research. The laboratory for biomedical research, planned to meet 

the urgent problems of induced mutations and toxicities, would also be a sound basis 

for future extension into other biomedical research fields as knowledge progressed 

and when the governing bodies of the Centro considered such expansion appropriate. 

The scientific disciplines and organizational structure required in the long-term 

studies on the hereditary and somatic effects of man-made environmental changes would 

also greatly improve the effectiveness of work on subjects of immediate concern in 

WHO. For example, epidemiological methods and systems analyses must be devised and 

tested in the investigation of communicable and non-communicable diseases such as 

cancer, cardiovascular disease, parasitic diseases, degenerative and metabolic dis-

orders ̂  and also of human reproduction, human genetics and drug toxicities• 

The biomedical research on mutagens and toxic agents requires a sound basis of 

fundamental biology, as well as large resources for animals.
; 

Simultaneous establishment of the three basic divisions - epidemiology, communica-

tions, and biomedical research - was considered necessary in order to ensure a high 

scientific standard. 

Studies will continue during the next few months to define clearly the activities 

of each of these divisions and the minimum establishment necessary to ensure viability 

and effectiveness as a scientific undertaking. 
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Discussion 

A full day of the session was devoted to discussion of the carefully formulated 

proposal presented in the Report of Scientific Advisers on Special Development of 

International Health and Biomedical Research Л Unanimous approval was expressed 

of the plan to enlarge and intensify the research programme of the World Health 

Organization at this time. The intention to strengthen the types of epidemiological 

investigative programmes that WHO is so uniquely qualified to undertake by creating 

a World Health Research Centre to house a division of epidemiology and a. d-ivision of 

communications science and technology was strongly endorsed. Need for tho latter 

division to bring modern data-processing and other communications techniques to 

bear on problems of international health was considered to be particularly urgent. 

Concerning the suggestion that a third major division be included in the Centre, 

namely a division of biomedical research, devoted primarily to basic studies in 

cellular and molecular biology, there was less agreement• 

Some members of the Committee expressed serious reservations about this aspect 

of the proposal• The various arguments advanced against the plan to include a 

substantial division of molecular biology included the following: 

(1) that the creation of an international institute for basic biological 

research might tend to weaken, rather than strengthen, national programmes 

of biological research and teaching, particularly in universities； 

(2) that the inclusion of a basic biological research division in the proposed 

World Health Research Centre would eventually divert the main forces of WHO 

research away from the many pressing problems of world health that are likely 

to be solved only by a large and powerful international health agency； 

(3) that the creation of a big international institute for basic biological 

research might tend to make individual countries too complacent about their 

own programmes of fundamental research and training in biology; and 

1

 Document EB55/27， Appendix. 
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(4) that a central agency functioning as a clearing-house for research work 

done at the national level (supported or contracted by WHO) could better serve 

the purpose. 

The validity of the above points was challenged by some members of the Committee 

however, and the opinion was strongly voiced that a world health research institute 

that did not include the study of fundamental biomedical problems at the cellular 

and molecular levels would be cut off from the most vital part of contemporary 

science, that needs to be pursued with great energy and on an international scale, 

in order to exploit the major
 tf

break-through" in biology that has occurred in recent 

years. This cannot now be done in the majority of single countries. Many of the 

smaller countries, it was pointed out, have difficulty in assembling the necessary 

"critical mass" of biological scientists, working in association with scientists in 

other fields, to make their efforts optimally productive. 

From the various views expressed there eventually emerged a middle position that 

appeared to be supported by the majority of the Committee. It favoured the creation 

of a division of biomedical research but it advocated that the Centre, as a whole, 

be started on a small scale, and that the work of the biomedical research division 

concern only restricted areas of fundamental science that have a defensible relation-

ship to the broad programme of epidemiological research, which the Committee believes 

should continue to be the main concern of the World Health Organization." 
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1. General 

1.1 In accordance with Article XIII of the Financial Regulations, and as indicated 

in the introduction to document EB)5/l3, the broad financial implications of 

establishing and maintaining a World Health Research Centre have been examined by 

the Director-General. 

1.2 In establishing the estimated obligations shown in the following tabulation, 

the Director-General has taken account of the recommendations of the three groups 

of Scientific Advisers which met during 1964 and whose reports are reproduced in 

document EB35/13, 

1.3 The following notes are intended to explain the basis on which the estimates 

in the attached table have been prepared and the planned development of the Centre 

during each of the first five years of operation and the projection to the tenth 

year. 

2. Recurring Operational Costs 

2.1 Personnel 

When fully operational, it is expected that the 710 scientific and technical 

posts shown in the attached table will be required, to which would be added an 

appropriate number of clerks and secretaries. It has been assumed that the first 

year's operation would be for a period of six months only. The estimates provide 

for 10 per cent, of the staff requirements in the first year, 25 per cent, in the 

second, 50 per cent, in the third, SO per cent, in the fourth and for the full 

complement beginning with the fifth year. 
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2•2 Visits to Laboratories and Attendance at Scientific Meetings and Conferences 

Provision has been made for travel which is directly related to the phased 

recruitment pattern. It will provide for the maintenance of close liaison with 

laboratories throughout the world, and for participation in meetings of scientific 

groups and conferences. 

2•5 Short-term Consultants 

The estimates include provision for the use of short-term consultants at the 

Centre. 

2.4 Contractual Technical Services 

Estimates for contractual technical services have been made to provide for some 

financial assistance to laboratories collaborating in research projects. 

2.5 Fellowships 

It is expected that by the fifth year some 150 working fellowships will be 

awarded to ensure the provision of highly trained health and biomedical research 

vjorkers to accelerate research work in the laboratories from which they come. The 

estimates provide for the award of 15 fellowships in the first year, 45 in the 

second, 75 in the third, 105 in the fourth and 150 in the fifth and each subsequent 

year. 

2.6 Other Coste 

The estimates provide for expendable supplies and replacement of equipment， and 

for the common services and maintenance costs of the Centre. 

2•7 Organizational and Administrative Arrangements 

2.7^1 Organizational Arrangements 

While it would be an integral part of WHO, the Centre must be scientifically 

autonomous, having an .independent governing council and its own science advisory 

boards. This autonomy is needed in order to ensure two essential requirements for 

the scientific success of the centre: (1) the acquisition of world-recognized 



EB35/13 Add.5 Rev.l 
pa^e 3 

authorities and other staff on the sole basis of scientific merit and promise; and 

(2) a flexibility which would provide for freedom to change‘scientific approaches 

and emphasis according to advances in knowledge. These consideratipns., together • 

with budgetary security, must underlie the- organizational and administrative policy 

of the Centre• 

2.7-2 Administrative Services 

Until the precise structure of the Centre has been decided upon, no attempt 

has been made to establish a staffing plan for the necessary administrative services. 

Instead, a lump sum representing 11 per cent, of the total recurring costs of the 

Centre has been added in the first year, and nine per cent, in the second and each 

of the subsequent years. 

2.8 Computer Services 

In order to provide for the necessary computer services, an amount of $ 300 000 

has been included in the second year, $ 600 000 in the third, and $ 1 200 000 in the 

fourth and each subsequent year. 

J. Capital Costs 

3.1 Laboratory and Office Equipment 

It is expected that an amount of $ 2 斗00 ООО will be required for the initial 

capital equipment of the Biomedical Research Laboratory. This amount has been 

divided equally between the estimates for the first and second years. An amount of 

$ 600 000 for the equipment of the Laboratory of Tropical Medicine has been included 

in the third year, when it is planned to establish this laboratory. Office equipment 

has been provided for to meet the requirements of the phased recruitment of staff 

outlined in paragraph 2,1 above. 

斗. Scientific and Technical Staff 

斗.1 In the attached table an indication-is given of the different levels of scientific 

and technical staff required for each of the Divisions of the Centre. 
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5. One Method of Financing 

5.1 Land and Buildings 

It would be expected that the host country would provide free of cost the land 

and the buildings necessary for the Centre. 

5.2 Capital Equipment and Operational Costs 

Provision would be made in the regular budget for the basic Capital Equipment 

and Operational Costs in order to assure continuing operations. The Health 

Assembly would need to determine what it considers necessary for the basic Capital 

Equipment and. the basic Operational Costs to be included in the regular budget. 

5.3 The arrangements for the proposed Centre could commence on the basis of 

voluntary financing during the last half of 1965, providing a sufficient number of 

governments have， at the time of the Eighteenth World Health Assembly， indicated 

their willingness to provide voluntary financing to assure successful initiation of 

the Centre. The first provision to be made in the regular budget of WHO could be 

envisaged for 1966, by addition to the proposed programme and budget estimates for 

that year. 

6. Another Method of Financing 

6.1 Land and Building 

It would be expected that the host country would provide free of cost the 

land and the buildings necessary for the Centre. 

6.2 Capital Equipment and Operational Costs 

Countries could be given an opportunity to declare their interest and willingness 

to participate in the financing of the Capital Equipment and Operational Costs of 

the Centre. When it is known which countries have indicated their firm decision to 

participate in the financing of the Centre， a proportional scale of assessments for 

those countries could be computed, based on the scale applicable to Members for the 

regular budget of the Organization. The amounts required annually for the Centre 

would be financed by contributions from capital Members who have so contracted, by-

applying a scale of assessments thus established, after adjustments in the total 

amounts to take into account resources which may be available from sources other than 

governmental• 
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1. RECURRING OPERATIONAL COSTS 

Division of Epidemiology 

Laboratory of Tropical Medicine 

Division of Biomedical Research 

Division of Communications Science 

Office of the Executive Director 

Administrative Services 

Common Services 

Total - Recurring Costs 

2, CAPITAL COSTS 

Laboratory equipment 

Laboratory of Tropical Medicine 

Biomedical Research Laboratory 

Office equipment 

Total - Capital Costs 

GRAND TOTAL 

WORLD HEALTH RESEARCH CENTRE (continued) 

Estimated obligations 

Projection to 
Total 

1st year 

$ 

2nd year 

$ 

3rd year 

$ 

4th year 

$ 

5th year 

$ 

tentn year 
(Est. annual) 

costs 

for first 
ten years 

$ 

145 000 507 ООО 1 070 ООО 1 707 ООО 2 209 ООО 2 900 ООО 20 1 3 8 ООО 

456 ООО 7 8 8 ООО 9 2 6 ООО 94o ООО 6 8 7 0 ООО 

3 6 9 000 1 57斗 ООО 3 184 ООО 5 348 ООО 6 8 2 8 ООО 6 9 1 0 ООО 51 8 5 3 ООО 

2 7 7 000 1 527 ООО 2 795 ООО 4 7斗5 ООО 5 684 ООО 5 750 ООО Г73 ООО 

12 000 49 ООО 91 ООО 148 ООО 200 ООО 2 0 0 ООО 1 500 ООО 

88 000 396 ООО 576 ООО 1 019 ООО 1 2 6 8 ООО 1 3 0 0 ООО 9 847 ООО 

7 8 000 19^ ООО 445 ООО 678 ООО 833 ООО 8 5 0 ООО 6 478 ООО 

9 6 9 000 4 04? ООО 8 6 1 7 ООО 14 433 ООО 1 7 9 斗 8 ООО 1 8 8 5 0 ООО 140 264 ООО 

600 000 

1 200 000 

1 200 000 

87 ООО 

1 287 000 

2 25б 000 

1 200 000 

1 200 000 

130 000 

1 330 000 

5 377 000 

600 000 

283 000 

883 eoo 

9 500 000 

263 000 

263 000 

14 696 000 

174 000 

Yjh 000 

18 122 000 1 8 8 5 0 0 0 0 

3 000 000 

937 000 

3 937 000 

144 201 000 
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)。 SCIENTIFIC AND TECHNICAL STAFF (FIFTH YEAR) 

Senior 
Scientists 

Division of Epidemiology 31 

Laboratory of Tropical Medicine 11 

Division of Biomedical Research 84 

Division of Communications Science 49 

Office of the Executive Director 2 

Total 177 

WORLD HEALTH RESEARCH CENTRE (continued) 

Junior 
Scientists Technicians Total 

25 39 95 

10 12 

107 126 317 

75 132 256 

- 7 9 

217 516 710 



W O R L D H E A L T H 

ORGANIZATION 

ORGANISATION MONDIALE 

DE LA SANTÉ 

EXECUTIVE BOARD EB35/15 A d d ^ 
8 January 1965 

Thirty-fifth Session 
ORIGINAL: ENGLISH 

Provisional agenda item 2.7.1 

MEDICAL RESEARCH: 
PROPOSAL FOR THE ESTABLISHMENT OF A WORLD HEALTH 

RESEARCH CENTRE 

(Administrative and Financial Aspects) 

Report by the Director-General 

1, General 

1.1 In accordance with Article X工工工 of the Financial Regulations, and as indicated 

in the introduction to document the broad financial implications of esta-

blishing and maintaining a World Health Research Centre have been examined by the 

Director-General. 

1.2 In establishing the estimated obligations shown in the following tabulation, 

the Director-General has taken account of the recommendations of the three groups 

of Scientific Advisers which met during 196斗 and whose reports are reproduced in 

document EB35/l3-

1.3 The following notes are intended to explain the basis on which the estimates 

in the attached table have been prepared and the planned development of the Centre 

during each of the first five years of operation and the projection to the tenth 

year. 

2. Recurring Operational Costs 

2.1 Personnel 

When fully operational, it is expected that the 7Ю scientific and technical 

posts shown in the attached table will be required^ to which would be added an 

appropriate number of clerks and secretaries. It has been assumed that the first 
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year
1

 s operation would be for a period of six months only. The estimates provide 

for 10 per cent. of the staff requirements in the first year, 25 per cent, in the 

second, 50 per cent. in the third, 80 per cent, in the fourth and for the full com-

plement beginning with the fifth year. 

2.2 Visits to Laboratories and Attendance at Scientific Meetings and Conferences 

Provision has been made for travel which is directly related to the phased 

recruitment pattern. It will provide for the maintenance of close liaison with 

laboratories throughout the world, and for participation in meetings of scientific 

groups and conferences. 

2.5 Short-term Consultants 

The estimates include provision for the use of short-term consultants at the 

Centre. 

2 Л Contractual Technical Services 

Estimates for contractual technical services have been made to provide for some 

financial assistance to laboratories collaborating in research projects. 

2.5 Fellowships 

It is expected that by the fifth year some 150 working fellowships will be 

awarded to ensure the provision of highly trained health and biomedical research 

workers to accelerate research work in the laboratories from which they come. The 

estimates provide for the award of 15 fellowships in the first year, 45 in the second 

75 in the third, 105 in the fourth and 15〇 in the fifth and each subsequent year. 

2.6 Other Costs 

The estimates provide for expendable supplies and replacement of equipment, and 

for the common services and maintenance costs of the Centre. 

2.7 Organizational and Administrative Arrangements 

2.7.I Organizational Arrangements 

While it would be an integral part of WHO, the Centre must be scientifically 

autonomous, having an independent governing council and its own science advisory 

boards• This autonomy is needed in order to ensure two essential requirements for 
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the scientific success of the Centre: (1) the acquisition of world-re с ogni zed 

authorities and other staff on the sole basis of scientific merit and promise; and 

(2) a flexibility which would provide for freedom to change scientific approaches 

and emphasis according to advances in knowledge. These considerations, together 

with budgetary security, must underlie the organizational and administrative policy 

of the Centre. 

2,7.2 Administrative Services 

Until the precise structure of the Centre has been decided upon, no attempt 

has been made to establish a staffing plan for the necessary administrative services. 

Instead, a lump sum representing 11 per cent, of the total recurring costs of the 

Centre has been added in the first year, and nine per cent, in the second and each 

of the subsequent years. 

2.8 Computer Services 

In order to provide for the necessary computer services, an amount of $ 300 000 

has been included in the second year, $ 600 000 in the third, and $ 1 200 000 in 

the fourth and each subsequent year. 

З. Capital Costs 

3.1 Laboratory Equipment 

It is expected that an amount of $ 2 400 000 will be required for the initial 

capital equipment of the Biomedical Research Laboratory. This amount has been 

divided equally between the estimates for the first and second years. An amount 

of $ 600 000 for the equipment of the Laboratory of Tropical Medicine has been 

included in the third year, when it is planned to establish this laboratory. 

3.2 Land，Building and Equipment 

The space requirements have been based on the latest information received from 

research institutes and other sources, and provide for a group of laboratories in 

one building which would lend itself to future extension. Provision has been made 

for temporary buildings during the initial years for the housing of some 500 000 
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laboratory animals, four committee rooms and for a students' residence hall to 

accommodate 50 fellows. It has been assumed that the land required will be pro-

vided free of charge and therefore only provision for site development has been 

included in the following indications of the composition of these estimates: 

Temporary Buildings 

2 
Assuming that an area of 10 000 m will be required 
($ 170 per square metre) 

2. Laboratories 

(a) Area to provide space for laboratories - 27 153 m 
at $ 49O per square metre 

(b) Air-conditioned space for 500 000 ^aboratory 
animals. Estimated area 20 000 m at 
$ 230 per square metre 

5. Offices 

Area to provide for offices and four committee rooms 
17 568 m at $ 370 per square metro 

4. Special arrangements for computer installation 

5 • Residence Hall 

Including cafeteria, reading rooms, etc. 

6, Site development 

Total 

4. Scientific and Technical Staff 

2 

US$ 

1 7 0 0 0 0 0 

1 3 5 0 5 0 0 0 

4 600 000 

5 500 000 

200 000 

1 200 000 

745 000 

2 7 2 5 0 0 0 0 

4.1 In the attached table an indication is given.of the different levels of 

scientific and technical staff required for each of the Divisions of the Centre. 

5- One Method of Financing 

5 • 1 Land and Buildings 

It would be expected that the host country would provide free of cost the land 

and the buildings necessary for the Centre• 
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5.2 Capital Equipment and Operational Costs 

Provision would be made in the regular budget for the basic Capital Equipment 

and Operational Costs in order to assure continuing operations. The Health 

Assembly would need to determine what it considers necessary for the basic Capital 

Equipment and the basic Operational Costs to be included in the regular budget. 

5 The arrangements for the proposed Centre could commence on the basis of 

voluntary financing during the last half of 1965, providing a sufficient number 

of governments have, at the time of the Eighteenth World Health Assembly, indicated 

their willingness to provide voluntary financing to assure successful initiation 

of the Centre. The first provision to be made in the regular budget of WHO could 

be envisaged for 1966， by addition to the proposed programme and budget estimates 

for that year. 

6. Another Method of Financing 

6•丄 Land and Buildings 

It would be expected that the host country would provide free of cost the land 

and the buildings necessary for the Centre• 

6.2 Capital Equipment and Operational Costs 

Countries could be given an opportunity to declare their interest and willing-

ness to participate in the financing of the Capital Equipment and Operational Costs 

of the Centre• When it is known which countries have indicated their firm decision 

to participate in the financing of the Centre, a proportional scale of assessments 

for those countries could be computed, based on the scale applicable to Members for 

the regular budget of the Organization. The amounts required annually for the 

Centre would be financed by contributions from capital Members who have so contracted 

by applying a scale of assessments thus established， after adjustments in the total 

amounts to take into account resources which may be available from sources other 

than governmental. 



WORLD HEALTH RESEARCH CENTRE (continued) 

Estimated obligations 

Projection to Фп+.я1 
First 
year 

Second 
year 

Third 
year 

Fourth 
year 

Fifth 
year 

tenth year 
(Est. annual 

costs) 

for first 
ten years 

1. RECURRING OPERATIONAL 
COSTS 

Division of Epidemiology 144 7斗0 506 550 1 OJO 500 1 706 730 2 209 250 2 9OO ООО 20 137 770 

Laboratory of Tropical 
Medicine 

455 800 788 200 926 400 940 ООО 6 87Ô 400 

Division of Biomedical 
Research З69 440 1 575 800 3 184 45О 5 347 770 6 827 950 6 9IO ООО 51 853 410 

Dirisïori 'ôf Сoïïimunicati;ns 
Sciènce 277 140 1 З27 425 2 794 87О 4 744 425 5 685 620 5 750 ООО 577 480 

Office of the Executive 
Direc-tor 

12 560 49 240 90 950 148 405 199 H5 200 ООО 1 500 400 

Administrative Services 88. ООО З96 ООО 576 ООО 1 019*000 1 268 ООО 1 5OO ООО 9 847 ООО 

Common Services 77 600 193 бос W 800 678 Ш 8)2 800 85O ООО . 6 200 

Total - Recurring Costs 969 280 4 046 615 8 617 370 14 4^2 930 17 9^7 购 18 850 000 l40 263 660 

2� CAPITAL COSTS 

Laboratory Equipment 

Laboratory of Tropical 
Medicine 

600 ООО 

Division of Communi-
cations Science 255 ООО 

Biomedical Research 
1 200 ООО 1 200 ООО 

Laboratory 
1 200 ООО 1 200 ООО 

1 200 ООО 1 200 ООО 855 ООО 3 255 ООО 

• “ ‘ 

i i 



WORLD HEALTH RESEARCH CENTRE (continued) 

! Estimated Obligations ! 

First 
year 

Second 
year 

1 
Third, 
year 

Fourth 
year 

Fifth 
year 

Projection to 
tenth year 
(Est. annual 

costs) 

Total 
for first 
ten years 

Buildings 

Estimated total costs of 
buildings prorated over 
ten years (see attached 
estimates) 

Total - Capital costs 

GRAND TOTAL 

2 725 000 2 725 000 2 725 000 2 725 000 2 725 000 2 725 000 27 250 000 

Buildings 

Estimated total costs of 
buildings prorated over 
ten years (see attached 
estimates) 

Total - Capital costs 

GRAND TOTAL 

3 925 000 3 925 000 3 580 000 2 725 000 2 725 000 2 725 000 30 505 000 

Buildings 

Estimated total costs of 
buildings prorated over 
ten years (see attached 
estimates) 

Total - Capital costs 

GRAND TOTAL 4 894 280 7 971 615 12 I97 370 17 157 930 20 672 465 21 575 000 170 768 660 

Buildings 

Estimated total costs of 
buildings prorated over 
ten years (see attached 
estimates) 

Total - Capital costs 

GRAND TOTAL 

i 

5. SCIENTIFIC AND TECHNICAL 
STAFF (FIFTH YËAR) 

Senior Junior
 m

 , . .
 m

 . , 
. 上.丄 . 丄 i Technicians Total 

scientists scientists 

Division of Epidemiology 31 25 39 95 

Laboratory of Tropical 
Medicine 

11 10 12 刃 

Division of Biomedical Research 84 107 126 317 

Division of Communications Science 斗9 75 132 256 

Office of the Executive Director 2 - 7 9 

177 217 516 710 


