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PLANS FOR THE CREATION IN WHO OF
A DIVISION OF RESEARCH IN EPIDEMIOLOGY
AND COMMUNICATION SCIENCE * ‘

Many of you will be aware that for some four years WHO has been seeking '
ways of extending its activities in biomedical research, Since the adoption
of the resolution by the WHA in 1958, authorizing WHO to embark upon a research
program, many members of.the staff have felt that WHO's essentially passive
research activities in the grant support of research and its coordination
through the grant mechanism was unsatisfactory. With this opinion I have
always agreed. Early in 1962 the Director-General decided that, considering

the changing circumstances in health-related matters throughout the world, the

_existing system would not enable the Organization to fulfill its obligations

to member states, and that it would have to enter actively into the conduct
of research itself. There was in fact considerable justification for this
change of policy. The best research laboratories were interested in what
interested them. The importance of a problem from an international public__
health point of view had little effect on their research program, so that
there were important areas of ignorance in which few if any of the best
scientists and their laboratories were investigating.

The Director-General therefore initiated a study of how WHO might more
effectively fill its role. The director of this study was attached to the
Director-General's office and a long series of meetings of experts in various
fieldswas convened. I had the privilege of attending many of these meetings.
Out of this came a proposal for the establishment of a World Health Research

Centre, staffed by WHO and financed in the regular budget at very considerable

*Prepared for the Fifth Meeting of the PAHO/ACMR by Committee Member
Dr. A, M.-M, Payne.
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expense. Many of us felt that this was not the best way of approaching the
Director-General's objectives. Nevertheless the proposal was put forward to
the Governing bodies of the Organization and was, as anticipated, turne& down.
However the work that had been put into this proposal was certainly not wasted.
The WHA recognized 'the need for a planned development of WHO research activities
to promote, co-ordinate, support and conduct medical research and research
traiﬁing on major world health problems." (WHA 18.43) Historically this resolution
will be looked back upon as the first time that WHO had been given a firm
authorization by the Assembly to conduct research, as opposed to promote,
coordinate and support it, which had been the previous practicé, although the
Constitution empowered the Organization to do so. |

The Assembly went further and "requested the Director-General to take
action necessary to develop WHO research activifies and services in epidemiology
and the application of communications science'" and to submit a detailed program
to the Executive Board and eventually the Assembly. This has now been done.
The program has been approved by the Executive Board at its meeting in Janua*y,
but at the time of writing (April) it has not as yet been considered by the
Aﬁsembly.r

The proposed program was presented to the Executive Board in document
EB37/11, attached. According to the current practice in WHO it was first
considered by the Standing Committee of the Executive Board on Administration
and Finance. It was received with some suspicion, largely because of the
financial implications, which were considerable,even though only a fraction

of those involved in the original proposal referred to above, However it

A
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became clear that much of the opposition was the result of the lack of
understanding of the content and implications of the research proposed. The
Director-General therefore asked two consultants to present the program before
the full Executive Bqard. I had the privilege to be one of them; Dr. Murray
Eden from MIT was the other. The statements are attached. After hearing
these, the proposal was adopted by the Board umanimously with one abstention

which was on financial and not on technical grounds.

The program consists in essence of the creation of a new Division of
Research in Epidemiology and Communications Science staffed by 15 senior
scientists with supporting staff--39 posts in all--with a budget of approx-
imately $500,000, The scientific staff will be drawn from the following
disciplines: epidemiology, biology (ecology), socielogy, anthropology,
demography, biometry, mathematics, operations research, and computer science,

The details of the program have not yet been worked out pending the
selection of the staff., They will follow the general lines laid down in
document EB37/11,

Major areas will be the epidemiological study of the health consequences
of rapidly changing conditions in the context of rural-urban migration; the
development of improved surveillance systems for communicable diseases; fhe
development of monitoring systems for the early detection of toxic hazards
from drugs and environmental pollutents; the application of operations research
techniques in public health research; and the application of mathematical and

computer science in health research.
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The Division will be developed in such a way as to use to the maximum
the existing research competence of WHO staff and cooperating universities
and institutions so as to avoid duplication. These will be supplemented as
necessary by the recognition of additional regional or national centres where
the appropriate expertise can be found. Much of the actual field work will
be done by or through these centres. One of the major roles of the Division
will be the planning, supervision and coordination of field studies so as to
ensure comparability of international studies performed under a wide variety
of contrasting conditions,

It is worthy of note that some of the ideas behind this program were
stimulated by the discussion on the Environmental Determinants of Community

Well-being, held by this Committee two years ago, and the report of those

discussions will undoubtedly be of great value in the further development of

this program,
On my return to WHO I will have the responsibility of initiating this
program, selecting the senior staff, etc. Any advice or suggestions this

Committee can give me will be deeply appreciated.

o
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WORLD HEALTH ORGANISATION MONDIALE
ORGANIZATION DE LA SANTE

EXECUTIVE BOARD EB37/11 |
3 December 1965
Thirty-seventh Session

ORIGINAL: ENGLISH
Provisional Agenda item 2.11

EXTENSICH OIF WHO ACTIVITIES N RESEARCH

Report by the Director-General

INTRODUCTTON

The Eighteenth World Health Assembly in its resolution WHAlB.H}l recognized
"the need for a planned development of WHO activities to promote, co-ordinate, support
and conduct medlcal research and research training on major world health'probiéms“,
and considered that "such contributions . . . could best be made by an international
research programme involving collaboration with and de#elopment of régibﬁéi and
national institutions.”. Tn paragraph 2 of this reselution, the Director-General
waes requested "to take the action necessary. to develop WHO. researchiactivities and
serviges in epldemiology and the application of communications science" and in
paragraph 3 :"to prepare a detailed programme ... . to be submitted to thé Thirty-

seventh Session of the Executive Board.".

A prgoposal for research by WHO iz justifiable only if the research is of such a
nature that it cannot properly or adeguately be conducted by national research
institutas or universities. In fact;, many research topics in epldemioclogy are
particularly appropriate to WHO: some are essentially intermational in concept,
some are feasible only when supported by the oblectivity and international adcenta-
bility of WHO, and some are essential as bases for future WHO health activities.
Furthef@pre, mathematical and stat;étical theory,aﬁd computer science are necessary
to proéressAin epidemiological and-allied reséarch, and their potentialities will

Increase with intensive study of their applications in medicine.

1 Handhook of Lesolutions ond Decisions, 8th ed,, p. 121,
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1. Epidemiological research _ ‘ -
1.1 Cogent reasons for developing a more extensive programme in this field are:

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

throughout the world is still far from complete; «
(2} more detailed knowledge of this variation is essentizl to the control of

-
many diseases of known etioleogy;

)
(3) combined with study of the characteristics of the local populations and &
their environments, study of differences in disease incidence and prevalence may
provide new c¢lues to the cause of other diseases, the etiology of which is still il
unknown; *

. L

(%) new hazards are being introduced by rapid socio-economic reorganization
and industrial and technological advances and their effects may persist for A
many Years after the hazards are eliminated, it is, therefore important that they A
should be identified at the earliest possible opportunity; .

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

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

\§

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

Y

by differences in existing conditions, will be irretrievably lost;

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

introduced for medical and other purposes (drugs, pesticides, food additives, LA
cosmetlces, ete.) which may have unsuspected effects in addition to the benefits

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

[t

assessments can be made of risk relative to benefits;

(7) in some diseases important variations in incidence and prevalence can be <
recognized most readily on an international scale, where the contrasts are
greatest;

(8) investigation of the factors relating to these differences frequently B
requires collaboration across national frontiers in the same or in different

L
regions of the world; . o
. ~4
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(9) countries with the greatest contrasts may not always have the resources

to investigate them in the most frultful way.

1.2 It is evident, therefore, that WHC has an important role to play in epidemio-
loglcal research. It cannot limit its activities to any one aspect of the subject,
but must be preparedlto undertake studies on a broad front. This conclusion is,
moreover, reinforced by the knowledge that diseases may not occur independently but
the distribution of one may be a decisive factor in the causation of another. It is,
however, also clear that WHO cannot undertake the intensive investigation of all
diseases at the same time, but that the extent of its work will necessarily be limited
by practical considerations of money and manpower. Research in epidemiology should,
therefore, be concentrated in filelds where there is an acute need for further infor-
mation, either because of the seriocusness or prevalence of the disease or because it
is possible to formulate a new hypothesis that can be fested directly and may lead to
a productive result of direct value to health administrations. It follows alsc that
the programme should be flexible and permit WHO to apply its resources to new problems
as they arise, and, at the same time, take advantage of new developments, new methods

and new hypotheses.

"2, . Research in communications science applied to health problems

The essential activities requiring special research and development under this

heading can be classified as follows:

2;1 Applied mathematics

Unsolved bieloglceal and epidemiological problems, including surveillance and
monitoring procedures, all require the use of speclalized mathematical technigues.
In particular, the development of appropriate mathematical models is needed to facili-

tate more precise quantitative evaluation and investigation.

2.2 Statlstics, bilometry and probabllity

All blologlcal and eclinical material involves large amounts of inherent wvariation.

Probabilistic formulations are essential to describe this variation. The Iinvesti-

‘ gation of real data, the planning of surveys, as well as the testing of sclentific

hypotheses, all therefore entail the use of sophisticated mathematical statistical
methods. ' |
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2.0 dguesrational reessarch

in ordeir te irake best use of theoretical research and of accumilated knowledge to
improve the manageneut both of publiec nealth programmes and of its own activities, it
would be ecsenvial of WRD to -levelop and apply a full range of operational research

teehmaiques,

2.4 Compuior sciense

The mathematical models envisazed above must be Fairly elaborate with many
variables i thoy ars Lo aciicve nn cdequate degree of realism. Advanced techniques
ir mumerieal enelvsis will bte requirsd for all kinds of mathematical and statistical
investigetion. I mary cases simulation methods will be needed to supplement purely
mathzitatical onquiries, Jurther, the utilization of operational research methods

necessitates a great adenl of numcerical computation,

2.5 Tuformaiion analvisls

The eftficiznt use of very larpge guantities of numerical data and other recorded

nformation including reports in natural language require a varlety of special

|_n

or
ehifoues for Filirg, sorting and searching. Aside from the obvious regquirement of
higii-grade computing faeilities the extractions of relevant information will depend
uponl the development of suitable wmechanical interrogation languages, and on the

teahnigues of literaiuvre anclysis, e.g. content analysis of written documents.

In ordes thal oll forms of data and renords can be utilized with maximum efficlency

crocedlic cnphasis must be placed on the investigation and building of nomenclatures,

on thz ﬂu,ﬁﬂ"“ﬂ;?aLlCﬁc reguired both for case reporting and for computer processing.

3. Action racuired wnd objectives

3.1 Sunk n pIflgTeran: cemands tiue creation of a unified group of highly qualified’
cpidemiologisls and communicatiens scientists within the Organization with the follow-

ire ohieclives:

A,1.1 To stucry W.0's current activities in epidemiology in relation to world needs

with a view to icdentifying those fields in which opportunities and technical possibilities
wromise importani prosress, especially through development of methodologies for
geierminitg combrasiiog avean of hizh and low incidence of diseases and for investi-

gouing the consens for these differences.

r‘

w
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3.1.2 To investigate the potentially great contrlbutlcns thal techniques of
operational research could make to improve the economy and effecclveness of publice

health programmes.

3;1.3 Td‘develop e research pro gramme de$15ned to identify and study the mejor
factors which affect the health natterns of differsnt populations exposed to rapidly
changing iiving éonditions. For this purposa new mebhods of categorizing and quantif
fying the healfh cénsequences of pepulation dynamies and ecologleal changés willAnéed

to be developed.

3.1.4 Mo develop mechanloma whereby changing health palterns can be kept under con-
stant review. This would reguire the developaent of efficient surveillance systems

for different groups of diseases.

This progremme would serve the ultimate task of WHG, of devising methods whereby
what appear at present to be insvitable sequences can be interrupted and the

undesirable effects on health of sooio-cconomic development avoided.

%.2 - Some of these objectives will inevitably require a long time to be achieved.
However, technigues are now in existence, and can e developed further, especially in
s ’ >

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

5.3 Apart from ¥he study of WHO's curreat and planned activities in epidemlology in
order to identify those fislds where opportunities ¢oxis st for rapid ‘progress, nriority
will bhe given to develoning resesrch programses concerned with surveillance or monitor-
ing of communieable diseases and drug effects. A programne will be developed for

the study of the health effects of ecologinal change with speclal emphasis on
population dynamics in the context of rural-urban migratidn. Finally, attention will
be given to the applicetion of the techniques of operaticnal research to health

provlems,

3.4 it is proposed that these prosrammes be carried out by a Division of Reseafch in

Epidemiology and Communications Science attached to the 0ffice of the Director-General,
: ‘ 1

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

These programmes are considered in more detail below,

. Off. Rec. Wld Hlth Org., 146, p. 21.
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4,  Surveillance and monitoring _systems

4.1  Communiceuvi: disease surveillance

4,1.1 WHO has since its inception been engaged in a variety of activities pertaining
to communicable disease surveillance. However, éxperience has shown that these are
far_from adequate in respect of their scope, accuracy and speed, A programme designed
tohbﬁercome'partially these deficiencies has been initiated by the Division of
Communicable Diseases and if is clear that a Division of Research in Epidemiology and
Communications Science can contribute to it in a number of ways so as to ensure that
the information gathered will be of greatest use for the objectives outllined above, as
well as for the improvement of the control of communicable diseases per se, by enabling
the institution of effective control procedures earlier in the development of disease

problems.

4.1.2 It.is essential that any surveillance programme should be supported by the
development of appropriate theoretiecal studies. The insights deriving from such
studies would provide increased understanding of the phenomena involved, with a con-
sequent improvement_in the control of specific outbreaks of epidemic disease or of

unusval levels of endemicity.

4,1.3. - Two . complementary, though related approaches, are identifiable: first, there
is the_study,of population phenomena. This invelves, for example, the elucidation

of threshold effects, that is to say, the relationship between the chance of a major
outbreak of disease and the density of susceptible individuals in the population. One
alm would be to calculate tbe different enidemic curves whiph would result from
different theoretical assumptions about ths nature of the epidemic process and to

test these against observéd epidemics. Much more theoretical knowledge is needed
about the.behaviour of epidemics in communities that are spatially and socially
differentiated.

4.1.4  There is a need for‘development of sample survey methqu whtich can be initiated
rapidly in order to obtain special denominator data needed in the evaluation of “
surveillance data, or both numerator and denomlnator data, as in serological surveys.‘
Such methods have been developed in some countries but these cannot readily be adapted

to the wide variety of circumstances met with a world-wide application.

-1
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4.1.5 1In theoretical epidemiology considerable progress has been made in specialized
areas, but few data exist for critical tests of generalized epidemic models. Bafore
such theory can becowme a practical aid to prediction and interruption of epidemics,
larger collections of detailed records must be subjectad to mathematical analysis.
This can be done most readily for the simpler diseases transmitted by person to pefson
wontact.  In move complex situations, such as the arbovirus disesses in which not
only other vertebrates but arthropod vectors also must bc taken inte account,
mathematical forﬁulations have been rudimentary and need extensive development. In
the meantime, progress in the contrel ol these infections may be accelerated by

mathematical description of segments of the whole situation.

4,1.6 Also, there is the nzed to discover more dstailed biological and clinical
features of the disease process such as the time between infection and extrusion of
infectious material, the lengih of the infectious period itself, variations in infec-

tlousness or susceptibility botween different individuals, etc.

4.1.7 In general, the usz of mathematical models of epidemics may be expected
ultimately to provide information of great practical significance to public health
authorities, especially when thcoretical studies are carried on in close co-operation
wilth the surveillance activities, Decisions sbout the relative wvalus of

immunization programmes, the follow-up of suspects, the institution of quarantines, the
rastriction of public activities, ete., will be facilitaved by a greater undersianding
of the eplidemlz processes vhemselves. Moreover. since such practical measures can
be implemented only through executive and administrative action it is vital that the

special skills of operational researclh be called upon to ensure optimal applicaticn.

4,1.8 An important_part of the survcillance programme 1s that concermed with studies
of thelecology of certain diseases.. This reguires the accumulation and analysis of
considerable bodies af information on disease vectors ard reservoirs as well as on

the distribution of subwclinical infection in addition to the data collectzd on overt
digease. Some of these data will be accumulated through the activities of the WHO-

Serum Bank Programme which can contribute greatly to the study of a wide variety of



RES 5/5
EB37/11
page 8

fields other than communicable diseases, e.g. human geneties, nutrition and a number
of non-éommunicable diseases, It 1s evident that the information gathered in this
programme is highly relevant to the study of the health effects of ecologlcal change,
one of the major objectives of the Division., This programme demands a higher

priority than has been accorded to it in the past.

ﬁ.1.9 For these reasons the surveillance programme will reguire full co-operation
of a Division of Research in Fpidemioclogy and Communications Science, Further, the
biomathematical expertise and automatic computing facilities envisaged are essential
for its success, It would seem that only WHO could provide opportunities for

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

4.2 Drug monitoring

4.2.1 WHO will consider acceptance of responsibility for a pilot research study in
drug monitoring, with the assistance of data processing and associated facilities
offered for an interim period by the Government of the United States of America.

This proposal is discussed in another documentl‘cbnoerning the initial research
character of the project, and the expectation that eventually WHO would be able to play
an effective role in measures for ensuring drug safety are emphasized. If WHO does
undertake such a pilot project, a Division of Research in Epidemiology and
Communications Science will undoubtedly have a role to play in consultation on
epidemiological, statistical, and oomﬁuter techniques, Irrespective of action taken
on the United States offer, however, a Division of Research in Epidemliology and
Communications Science should initiadte research in this field, both for the sake of
developments in monitoring techniques and because of its concern with methodological

research.

4.2.2 Monitoring is recognized in principle as an indispsnsable part of protectivé
measures against dangers from drugs, in addition to the animal studies of drug actlon
and the clinical trials that precede general therapeutic use of a drug, However, con-
siderable research is neede@;in order to develop adequate monitoring programmes,
particularly in respect of the types of records to be collected nationally and inter-

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

1 EB37/12 International Monitoring of Adverse Drug Effects.

kS
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4.2.3 WHO can make the special contribution of objective comparison between methods
for'drug monitofing now rapidly developing‘in several Member States, establishment of
underlying principles common to good monitoring, and identification of the oppor-
tunities available in particular courtries for ~coumulation of evidence that the
medical structure of other countries is at present unable to provide. The hope that
the pilot programme will everntually eveolve into a permanent operational system must
be Kept in ﬁind, but the timing of this (and indeed its ultimate practicability) cen
be aséessed only inrthe light of intensive.research -~ and reseérch of =a kind‘possible

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

§.2.4 .The pilot project would consist of collaborative research between National
Cen@res in the few Member States in which drug monitorihg already is or soon will be
undertaken (perhaps with the addition of Special Centres.elsewhere). 4 Division of
Research in Epidemiology and Communications Seience wiil be able to make specific

coentributions under such heads as:

E

(l) types of record to be collécted, and the degree of validation of reports
on individual cases required before national records can usefully be passed to an

international centre:

(2) problems of translation and coding inherent in'étorage of data in the

internal language and format of a computer;

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

data;

(4) - interaction of clinician, biometrician, and computer sclentist in the
-devising of computer programmes for scanning dats files that permit the .clinical
expertise and Intuition applicable to small series of case records to be the

basis of systematic examination of much larger series;

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

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

of operation in respect of early warnings, calls for additional data or more in-
tensive search for records, research leads in drug therapy, and other types of

actlion that an international monitor might from time to time engender;
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(6) consideration, from epidemiological and statistical viewpoints, of thg
desirability of any regular systematic reporting from a future WHO international

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

reporting:

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

. interrogation of data files on any topic of immediate interest;

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

of literature for relevant information;

{9) in the light of developing ideas on all these points, continuing con-
structive criticism of all existing national monitoring systems, with a view
to their growth into what is best sﬁited to the needs of each country as well

as what serves the international project;

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

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

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

ete, as an aid to estimating numbers exposed to risk;

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

its deficiencies.

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

monitoring should be studied as opportunity offers. For example:

(1) comparison of reportihg of a few drugs used in several countries;
(2) @geographical differences in the cccurrence of advefse reactions;
{(3) research on the use of reporting terminology;

(4) extensions of the early warning system;

{5) rinterrelation of adverse effects and chemical composition of drugs;

{6) studies of patterns of reporting and coherence of data.

4
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4.2.6 As is stated elsewhere,l the work of a future WHO Iinternational centre on
monltoring adverse durg reactions and of the proposed Division of Research in
Epidemioclogy and Communications Science in research on monitoring would supplement,
not replace, what should be done at the national level; it would in no way affect the
responsibilities of national authorities for interpretation of their own data or for

declsions on action to be taken.

4.2.7 The contributions from a Division of Research in Epidemiovlogy and Communications
Science outlined above are not only essential to the ressarch on monitoring that must

be conducted if WHO acts further on the basis of resolutions WHAlT.ﬁ92 and NHA18.42.‘j
They are of intrinsic interest to the programme of a Division of Research in
Epldemiology and Communications Science in methodological research. Moreover,
experience with them and possibly even specific findings in respect of them will be
of further value when, as is almost inevitable, WHO is required to advise on or to
participate in other monitoring enterprises (e.g. adverse effects of pesticides or

other environmental pollutants).

5. Population dynamics and rural-urban migration

5.1 One of the most rapid and dramatic ecolegical changes occurring in the world
today affecting the patterns of life of millions of people ié the phenomenon of-rapid
rural-urban migration. This s bringing in its train a wide variety of health '
problems and alterations in disease pétterns. However, relatively little is known

as to which of the changes, involving the bioclogical, physical and chemical, and spcial
environments are most impeortant in causing modifications in health and disease
patterns, nor are thg rmechanisms through wihich they act understood. I1f the important
factors could be identified, it might become possible to alter them In such a way as

to avoid or reduce the undesirable effects on health.

! EBﬁ?/ﬁQ International Monitoring of Adverse Drug Effects.

Handbaok of Hesoluticns and Decisions, &th ed., p. 2C.

>

Handbook of Regolutions and Decisions, 3th el., p. 2L,
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5.2 The speed with which these changes are taking place and the fact that they are
cceurring in contrasting situations provides an opportunity for comparative studies
which might lead to useful results soonér than has been possible in the past.

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

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

5.3 Population dynamics involves not only the cver-all growth of populations, but
also "local" growth resulting from movement of populations, especially that towards
clties. This may be regarded as an acute form of population growth which is happening
far more rapidly than the over-all growth, and it provides an opportunity for the

study of the influence of a variety of factors on population growth, e.g. the influence
of crowding, and other social and environmental changes on fertllity and fecundity.

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

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

to the urban situation where knowledge is most urgently needed, These studles will
have to be multi-disciplinary, involving epidemiologists, sociologists and anthro-

pologists, and a2 variety of other disciplines.

5.4 Tdhe focus of this part of the research programme of a Division of Research in
Epidemiology and Communications Science will initially be on this aspect of population
dynamics. However changes in disease patterns influence population growth in a
variety of ways. It will therefore be necessary to accumulate information regarding
thesé chgnges and on the changing environmental pressures to which the population is
subjected. Thus a start would be made in the accumulation of Information which might
lead to the formulation of hypotheses regarding the mechanisms whereby the health
changes are brought about. These might form the basis of specifically designed

research programmes in the future.

5.5 In order to develop this programme, a Division of Research in Epidemiclogy and
Communications Science will need to include a small number of scientists drawn from
the fields of medical epidemiology, scciology, anthropology and perhaps other branches
of the health and behavioural sciences, It must be able to draw on the competence

in mathematics, statistics, demography, andmcompﬁter saiénce enﬁisaged for the work in

communicatlions seience.

-4
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5.6 Initially the scientists will need to concentrate on methodology muyually
adapting the methods'of ﬁhe differenf discipliﬁes‘invo;ved. 7 Thé.pafamgﬁérs which it
is desired to measure, and which it_is.pbssiblé'té ﬁeaéuré, will ﬁave to be idgntified
on the basis of the hypotheses to be tested. Standérd profocols fér Tield studies
will then have to be developsd and this should be done in colldboration with those
who will be responsible for the field work. It 1s plaﬁned %hat this éhould Be ﬁoﬁe‘
.through a system of Regional or National'Epidemioiogical Centres, éarefdlly selecfed
‘on the basis of interest, scientifie competence, on the oppdftunitiés for developihg
such studies in the area, and influenced by the hature and quality of the réléQanﬁ
information already available. Tnitially the studies would be limited to two or
three contrasting areas in developing countries and perhaps one or two in more highly
developed countries so as to provide a sbectrum of contrsst which might more feadily

reveal differences of potential significance.

5;7 In developing‘this programme close attention wili be devoted to‘research pro-
grammeé under way or projected in several countries concerned with urban development,
ineluding sociological aspects. However, it seems that in most of these attention
t6 the health aspects is minimal or lacking altogether. The proposed research migﬁt
servé to inmtroduce the important health component into these programmes, thus greatly‘

increasing their value,

6. Operational research

6.1 As medical care needs inerease and as medical and public health programmes are.
extended to meet them, it is fortunate that 2 body of knowledge and techniques known
as operational researqb is being developed to aid the public health administrator in
the making of sound decisidns. There are two kinds of major decisions which frequeutly

face the public health administrator and they are as follows:

(1) How does cne assess the relative needs for and the values of alternative
“programmes which must draw uboh limited resocurces in funds, material snd trained

" ‘manpower?

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

on priorities has been made?
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Both problems have been intensively studied. Operational research has con-
tributed generally acceptable solutions in such fields as economie planning, business

management; industrial develeopment and military logistics.

6.2 Although these questions constantly recur in public health administration, there
have been a relatively small number of applications of operational research to public .
health. These_include the automation of day-to-day hospital management and accounting,
those public health matters which are almost exclusively economic, the optimal location

of medical facilities and a few specific prcjects as in the planning of one of the
large-scale WHO tuberculosis contfcl programmes._k This lag in the application of
operational research to publlc health 1s understandable, because this administrative
device has only come Iinto general use durlng the past two decades It was first

applied in military logisties then, by exten51on, to releted industrial problems,

later to general economic planning and business management, and now to public health. 4
Its evolution was favoured by the concurrent development of the electronic computer. .
6.3 In essence, operational research aids the administrator in decision making by

providing, on the basis of those crlteria of ch01ce which can be speclflcally measured, %
an accurate analysis of the consequences and costs of alternative procedures. The kK

respensible administrator eventually makes his final deels1on in the light of the

cperational research report, other expert opinjion and the relevant imponderables.

6.4 The assistance which the existing body of knowledge of onerational research “a
could contribute to the public health administrator is illustrated by the following Can
examples: ' ‘ “

Transportation flon theory can be uséd to calculate optimal distribution,
location and itineraries of field teams assigned to mass health 3urveys or

disease control.

The mathematical solution of the "inventory problem' can be used to calculate =
the minimum investment in an inventory of drugs or medical supplies needed for p

normal or foreseeable emergency use.
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The techniques of "optimum time scheduling" {frequently referred to as PERT)}
could assist the administrator in his planning of the orderly and efficient

e¢xpansion of public health services and its logistic support.

Feed-back information from existing public health programmes analysed by the
"eontrol thecry of Pontryagin' and in accordance with the "dynamic programming
theory" of Bellman could provide estimates of the effect ¢f the programme on
the public health need, and aid in keeping the programme commensurate with the

needs,

6.5 In addition to the direct application of existing operational research knowledge
and techniques, new theory will have to be developed to satisfy the special require-
ments of biomedical and public health problems. For example, the application of
inventory theory to blood banks will require taking intoc account the perishable

nature and limited life of human red blood cells.

6.6 As sound decisions emerge from the use of operational research in limited areas
of public health administration, there will result an increasing recognition of the
usefulness of this approach in contributing teo major policf decisions, Finally the
inecreasing demand for public health services and their ever-mounting costs must
eventually favour the adoption of a more systematic apprcach to decision making over

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

6.7 A Division of Research in fpidemioclogy and Communications Science would con-
centrate on developing the applications of operational research to problems in public
health with a view towards providing the public health administrator with quantitative

bases for informed decisions between alternative plans.
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The programme in epidemiology outlined in document EB37/11 is a summary of
the views of a number of leading epidemiologists regarding the reasons for
developing epidemioclogical research on an internatlonal scale and lists some of

the areas in which this is most urgent AN likely to be most'profitable.

This kind of modern epidemiclogical research 1s highly sophisticated because
it requires'the adaptation of research techniques from a variety of diseciplines,
biblogical, social, and mathematical sciences and computer technology, into a
harmonidusly fﬁnctioning whole. Tese skills are not adeguately répresented

within the Organization at present.

i,

It may be helpful te touch very briefly on some recent epidemioclogical
concepts which greatly influence modern epidemiocleogical research and from which

derlves the need for a multi-disciplinary approach.

Epidemiology may be defined as the study of the health.of man (groups or
populations) in relation to the total envirorment. Thus it is essentially the
study of human ecology; a system of great complexity in which extensive and often

obscure interactions take place. -

Recognition of these interactions has led to a radical change in the concept
of the etioclogy of disease. The older concept of the specific etiology of
disease has proved iInadequate 1o account for the observed behaviour of the great
majority of diseases, even communicable diseases, and it is now clear that
multiple factors are involved in the causation of all diseases. Understandably

the medical profession has in the pvast tended to be precccupied with biological

-1 -
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factors, to the neglect of environmental and social factors which may be ¢f over-
riding importance. This is true for communicsble diseases, but it was the
rising tide of chronic, non-communicable diseases which, above all, forced

attention to this change in concept.

As a development of the concept of multifactorial etiology of disease, there
has been another important conceptual advarce. Disease processes may be divided
into causation, mechanisms and effects. According to this concept, causation is
defined as the sum of all factors, external and internal, which combine to initiate
internal biological mechanisms which in turn lead to effects (physiological or
pathological) which may be recognized as disease. It should be noted in
parenthesis that recognition of an effect as disease depends on a social and not
on a sclentific decision,'and the criteria employed differ helween cultureé and in

the same culture from time to time.

Coronary heart diéease provides an illustration of this. The cause of
coronary heart disease is not the thrombus which blocks the artery, nor is it
the atheromatOus condition of the arterial wall, nor the changed coagulability
of the Blbod, nor raised bhlocod lipids'and blood pressure. These are all part of
the mechanisms. Causation lies further back in the process, ih behavioural and
environmental.faotors such as diet, exercise, occupation, stress, smoking, etec.
Such causative factors are a primary interest of modern epidemiology, because it
is through théir elucidation that true prevention may become possible. It is
probable, even certair, that the relative importance of the different factors
differs between cultures. On the American scene over-consumption of saturated
fats and lack of exercise seem likely to prove the most important in the causation
of coronary heart disease though there are still many unanswered guestions. On
the other hand the deeply tragic death last week would I believe prove to be the
result of great and prolonged stress if only we knew better how to measure it.
Certainly over-consumption was not a céusative factor. There can hardly be a
stronger argument fsr the'importance for all countries of research in this field.
Coronary heart disease is‘on the increase in all countries for which reasonably

good information is available and it seems to involve First the cream of the country
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who have to carry the anxieties and burdens of development. In the light of
present knowledge acceleration of this trend seems to be inevitable unless we

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

There is another aspect of the concept of multifactorial etiology which is
relevant to the proposed programme. In the last analysis it 1s the ecology of
an area which determines what diseases might become serious problems as conditions
are changed in the process of development, or should any of a variety of agents be
introduced. Knowledg: of it therefore has a predictive value énabling one to
foresee future dangers so that preventive action-can be taken in good time. For

instance, for nearly a decade the dangerous sltuation with respect to Aedes aegypti

in the Carribean islands had been stressed, particularly with respéét to dengue
fever, especially the haemorrhagic type now spreading In Asia, and not so much
vellow fever, hecause after all we have a highly effective vacclne apainst the
latter. The validity of this was dramatically confirmed three years ago by‘the
extensive dengue epidemic, fortunately not of the haemorrhagic type, which invol-
sach un ho 70 per cent. of the population in many islands. The epidemic was
predicted because the ecological situation was known, but nothing was done and

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

These changed concepts and increased complexities require the development of
new thecretical and analytical approaéhes. We can no longer be content with the
solution of simple situations such as one agent of known infectivity, Incubation
period, ete., in a population of known density and immune status. Mathematical
models, which involve the translation of real world problems intc symbols arid
numbers, already exist which enable us to predict, within reasonable limits, the

outcome of :the Introduction of an apent into such a situation.

The new concepts demand the Tormulation of models many times more complex and
require both highly .sophisticated mathematical treatment aﬁﬁ advanced computer
technology. Complex data of this kind cannot he handled in'any other way, and
formulation of new models demands the aid of mathematicians and computer sclentists.
The epidemicloglist has to provide the factual data on which these models can be

based, derived from a wide variety of r~ontrasting situations. It is an axiom
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that what you get out of a computer depends on what you put inte it, and it is

the epidemiélogist's Job to ensure that what goes in is valid. This is very
difficult, especially when cross-cultural studies are needed. The social and
behavioural factors, which ars now known to be qualitatively so important in the
causation of many diseases, are exceedingly difficult to quantify. Fﬁrthermore,
quantification may require different weighting factors according to race and culture.

This will be a major concern of the proposed Division,

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

areas of research proposed.

The first, and I believe by far the most important area, is an attempt to
learn how the social and environmental changes involved in socio-economic develop-
ment affect health. The objective is to identify specifically those factors
which seem to be of greatest importance, and eventually to intfoduee experimentally
modif?cations of these in order to determine whether we can influence favourably
what appear at‘p:esent to be inevitable sequences. This has to be studied in a

specific context.

One of the greatest, if not the greatest, problem facing the world today is
the population explosion. WHO's activites in this fleld have until recently been
restricted for reascns of which you are all aware.  However, there is an aspect
of this problem which seems entirely within WHO's responsibility and which - as a
‘model - may contribute important information towards a better understanding of the
over-all problem. It has therefore been selected as the most appropriate context
for the studies proposed. I refer to the acute, loecal Torm of population
explosion resulting from the phenomenon of rural-urban migration which is.occurring
in most developing countries and even in many developed countries. Well-designed
comparative epidemiological studies of this acute phenomenon in different
cultural situations would provide information on the influence of crowding, diet,
housing, education, "stress", etc., on fertility and fecundity and on the changing
disease patterns, including diseases such as coronary heart disease, in thé migrants
ih coﬁparison with those 1In the areas from whichlthéy came, and iﬁ the cities to
which they come. Because the phenomenon is 6ccurring sd rapidly, results could be
expected far more quickly than by studying the long-term effects of over-all populé—
tion growth.

L
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Coﬁparative international studies in different cultural situations are necessary
because the Pelative influence of different factors will surely vary from culture
to culture and between different soclo-economic groups within cultures, as in the

example of coronary heart disease cited above.

4 few studies of this kind are already in progress. However; as was
emphasized at the meeting of the International Epidemiolegical Association last
year; coﬁparability between studies in different countries has not yet been
achieved. Without it they are just isolated studies which cannot validly be
compared with others, nor can the results be extrapoclated to other circumstances,

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

The second area of research which I would mention, involves the long-term
development of ecological maps of the world, including the distribution of
inflectious agents, vectors, reservoirs and ecological conditions. T would
emphasize that this-is a long-term objective, but one which would lead to major
advances in predictive epidemiology and communicable disease surveillance. The
research functions of the Division would be primarily concerned with methodology
and techneclogy. As practical measures were devised these would be transferred to
the appropriate division of WHO, the central analysis and dissemination of data

being undertaken by the communications unit.

There are, of course, many cther ways in which the proposed Division would
contribute to the effectiveness of both the research and service activities of
many existing sections of the Organization. Also, many of their current programmes
will have to be brought into the programme of the Research Division, especially
those involving reference centres, I can speak personally on this point since
two such ¢entres are lccated in my departwent at Yale -~ the International Arbovirus
Reference Centre, formerly the Central Virus Laboratory of the Rockefeller Foundation
and now renamed the Yale Arbovirus Research Unit, and the WHC Serum Reference Bank
for the Americas. These and other centres must play a major role in the Research
Division's field activities, and speaking for my Department, we are anxious %o do

S0.
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As mentioned in the middle of paragraph 5.6 {page 13) of document EB37/11,
the field studies will require a new system of Regional Epidemiological Centres.
There are a {ew Institutes or universities which either meet or san soon be.
developed to meet the requirements for excellence that this research programme

demands.

A substantial part of the budget for consultants will he devoted ta bringing
together directors of these and other laboratories for the detailed design of the
research programmes to which they can contribute so muct, but which they could
not undertake effectively without central co-ordination, support and facilities

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

Consultants will also be needed in a number of important fields in which
full-time advice 1s not necessary. Ty way of illustration, I wentioned the
taxonomy and classification of animal reservoirs and of flora, and blometeorology -
that is, the study of biologilcally important meteorological lactors. The WMO
is interested in the latter, and will be invited to assisl in the programme.
External guldance will also be needed on the very complex problems of the
guantiflcation of social and hehavicural factors upder Lhe leadership of the

behavioural scientists proposed for the Division.

In this presentation, I have not imlnimized the difficulty of the problems
to be faced. These-are preat indeed, but not, T am conTident, insurmountable.
It we succeed - and therec can never be a guarantee of succens in any form of
research (if there is, 1t 1s not rescarch) - the dividendz for world health should
pProve enormous. In‘my opininn the programme outlined in document EBﬁT/ll TEepre -
sents a most important development for WHO, whieh will help developed countries
in their understanding of changlry disease patterns and will eventually enable
developing countries to avoid or reduce sowe of the undesirable health
consequences assoclated with socin-economie development, which at present appear

inevitable.
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STATEMENT ON COMMUNICATIONS SCIENCE RES 5/5
by

Dr. Murray Eden
Massachusetts Institute wf Technology

“he Uirector-Ceneral hags alrcady pre~ented to yﬁu\some of the reasonas

Tor includdng research in the applic:tiens of comrunightions science together

with epicderlolery in 2 new Division within ©wHO. 4 fuller justification

ray e found in 15337/11 “Extepsion of WHO Letivities In Research' and in
the reports of mectings of scientific adviscrs on work in cormunications
seience propared for tﬁa 35th meeting of the lxceutive Doard, £B35/13.

I should also like to cﬁll your attention to the procesdings of a
confcrence held by the Hedieal Research Council of the United Kinpdom in
association with the Heal Lh Departments, in Oxford, July 1964, entitled
Miathematics and Computer Séicnce in Biology and iHedicine". ihis report
has & forcwerd written by Sir Harold Eimeworth and by Sir George Godber.
1 quote {firat from Sir Harold:

"At firat sirht an attempt to promoic @& rapprechement tetwszon
mathemntieiang and compuioclogists ¢n the one hand the medical man
and blglerists cn the other may seem scrething of an innovation:
traditionnlly they are apt to be thought of as belonping to
Giffcrent, almost incouwpatible, philesrhics. lothing, in ny
opinien, could be more mistaken.  lxrouphout thelr history medicine
and ticlery have operated in the context of number. DBoth take
their start in observation of patterns, and the basis of any
pattern is ascecietion.®

He goes on to say:
"Ge Xo Chentorton once definscd heaven as 'llke the present only
rorc so's ~ There are some whe see in a2 new technique simply tho
pessitility of doing the same as bofore, Youly more sote  That
is5 a rere quantitative advance. Lut this is a very short-sisihte
vicu, not Lornz out by the history of scienee. There are tecinigues
shich have intreduced a new dimension of feasibility into huran
thourht; their significance is far norée than quantitative, for
they have exttcnded the range of what it is possible to contemplate
- and have liberated the mind for new qualities of activity. . .

"Medical bioclerists, mathematicians, physicistis nhd COmpﬁtologistb
may have more of their outlook in ccrmon than we suspect. Dut:
they do speak different dialects and they do have different points

-1 -
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of vicw. This is no ncw problem for a rultidisciplinary subject
1ike medieal rescarch. If it ig to bo solved and the evident
necesmity for co-operation realized, onc thing 1 essential: we
ruat learn cach other's lanpuage and understanc each other's peint
of view. The biologists and medical men have rmch to learn from
the rothematicisns and the computer sclentists;  tut equally the
latter have much to learn from medical and biological workers.
Neithor is in 2 positicn to prosume what is good for the other.®

'Sir George Cocdber in his foreword teuches on yet another aspect:

nIn Fovember 1063 a small proup, including a consultant physician
from the Department of Clinical HSeasurcment of one of the teaching
hospitals and a represcntative of the edleal Zesgarch Council,
made a vigit to the United States to obtain firsi-hand knowledse
of developments there and to gain some insight into the future
potentialitics of computer techniques. It ic significant that
after its return the group specially emphasized the value and in-
portance of the interdicciplinary contacts that were an outstandlng
featurc of those centrcs which were making real progress. Ihe
group noticed that cemputer science and ita applications were very
muich the province of the young. lMany studies and investigations
which only a fow years apo we could not have contenplated are now
a practical proposition, and we must adjust our mental processgey
eswell as we can to take account of this new pituation; clearly
those of ycungor years have a certain acvantage in this respeci."”

Thug four peints are b eing made:
1) that medicine and biolory are concerned with the observation of patterﬁs
which can be made precise only with mathcratics, |
2) that coxputers and cemputer sclcnce can opeh up an entirely new way
of studying healph problems;
3) that this is primarily a young man's gome whiech breaks away from the

traditional philosophies of health reseurch;

4} finally, that thers is a languare barricr between the communicationg
scicntists on the onc side and the physicians, biolopists and health admini-
strators on the othér; a barrier which must be breached if theac ncw
techniques are to work for the betterment of the health of peopla.

I fcel that I can best serve this mecting by helping to overcome this

lanpuage barrier insefar as I can.
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Fret of all let me explain what we mcan by comrunications science.
Fistorically, communications aclence began with the study of the ways
in vhich clectrical sipgnals are transmitted from place to place, the
toleranh, radlo and tclévision, tut an eleetrocardiopran is also an
o}cctrical simal., It can be measured by tho medical sclentist. It, too,
earrics infermation from the patient’s heart to the nmeasuring instrument.
Heoweder, the infermation it carrics must be‘studied by methods of both
communications scicnce and ecardiovascular phyﬁiology.

The mnges of orpganizms send electrieal signals to the brain, and
clectrical sirnals cerwunicate from the brain to the muscles.  Here, too,
the methods of cerrunicationa scicnce arc es~entlal but they must be epplied
in eenjuncticn “.ith neurophysiclory and neurocanatonmy.

As comrunicaticns science developed it pradually became clear that
the same methods could be applicd to phenomena that were not necessardly
clectrical. Now we know that the transnission of information in uhatever
phraical form it may be, in the form of numters, in statistical tables,
in tooks, in specch, can le studied by sirilar methods. However, there
is a very serious difficulty; the thingsve wish to study arc very com-
plicated ~ so0 that even if the methods were available, human life is too short
to apply them. Ji'ortunately, Qcmputer technolegy déveloped at the sarme time
and it is this dovelopment that has made a rcalistic attack on these provlems

possible.

Thus it ir that the prineipal ingredients in conrunicatlions scicnce
are applicd matheratics and computer methods. I would like to illustrate
with some examplcs of what the Division of Epidcmiology and Capmunications

Science wouldé be concerned with.
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In paregreph 2.1 of EB37/11, roference is made 4o "mathematical medels”.
the applicé riathematieian uses this term to cover hils process of thought
when he iricsg to translate some of the proportics of real world problems
into symbels and numberz. Thusg, a model of the relation between insect
vactor, parasite znd hwman populaticn moy be very useful in héalth planning.
in order to makc a realistic model one would need to know a great number «
of’ biological} medlical and socioloziecal facts. What is the 1ife cycle of -
the parasitc, of the mosquite? How many times doea a mosquito feed? Which :
members of the human peopulation are susceptible? If they are infectled, “
what is the likclihood that they will pass the infective apent on to the
next mosquito wanich bites? &

Theso znd many other such questicns can be written in the mathematics

of probability theoery. They are interconnceted in the mathematical nodel

and the modcl will have certain consequences. First of all it will point N
out what new facts must be collected in order to improve prediction: ;
perhaps informatien on populatien density, prevailling winds, or the likely .

number of parasites to be found in an infected mosquito. If the model

is a good one 1t may be able to pradict the consequences of certain health Y
actionsg: for example, what effeet will follow from certain strategies .
of inseci_cradication. 4;
A rcalistic ricdel for such an epideniclogical problewm is very intricate *
but the power of énch wodels may be illustrated by a simpler example. Some _4*
years ago it was discovered that the rales of curtain insccts can be atiractd -
by a tone and captureds Then, of course, they can be killed. However, ’
it wac observed that they could be sterilized by radiation without killing .J;

them. A model was made ineluding such features as the efficlency of capture,

the density of the female insect population, the distance zuch an ingect
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would travel in order to mate, ete. CF ccurse, the key fact was that-a dead
maie is eut ol the picture tut a live, gterile one will compete with the
wneaptured fertile males for the favours of the femzle.  She dousn't low
the differcnce and the result ig a smaller number of fértiiized czog for the
next generation. The model ghowed quantitatively that the sterilization
treatment iz vactly more efficient than killing the males, so much so, that
it pays %o raisc larie populaticna of the igscct in the laboratery so as to
inerease the sterile nale populations cven nerd.

Another topic of study for the Divigicn would be operations reseaich.
Cperations rescarck, in the fiftcen to twenty yeors of its axdstonce as a
mathematical teehnique, has caused major chanzes in the milifary and indus-
trial planningcof the daveloped countriecs. Yet it may be cqually valuablo
for the develeping countries because its goal‘is to £ind the mosi benclicial
way to apply limited resourcas of men and mency. It begins with ihe notion
that rescurces ars limited, there is szo nuéh noney available, there ig a
certain number of speciallsts and workers of various kinds, only a certain
nuroer of new personnel can be recruited and training them takes some
speeific length of tima. lurther, there is only a fixed amount of cguipnent

and raw materials.  Cecondly, operations rescarch requires that the relative
loss of different procedures be estimated. For example, an untreated case
of malmuirition ray rapresent a greater loss to a country-thin an untreatcd
case of rzlaria. Or to put it more constructively, treating disease A will
carry rore bencfits than treating diseasc ﬁ. A& crucial part of tic analysils
will be to caleulate the relative economic cost for ihe some a#ount of health
tenefit when there are alternative plans to be considéred.“ A specific

exarple might be the following., In some locality it may be irportant to



RES 5/5 -6 -

L4 Y,

e Lcadth cdidnistirstion to carry on a campaipn against tuberculosis i‘he
ciiuimatives may be to lmrunizo wholesale with BCG or to find, isclate and
weat wicrceleosio carriers. The operavions reogsearch sreclalist woeuld
inciude in his analycls such aquestions an the cost por inoculaticn, the cost
¢l Iinding the carriors tit will cost very much mere to find, lot us say,
G050 of the carslers 2s oppescd to 75%2; the last few percentage points may
involve ustronerical costs); he will usc estirmates of the needsd manpower
and the training required, the length of time teams would need to cover the
distirict, ctec. Depending on the specifie facts which exigt in a perticular
distyict or couniry, tha operaticns rescarch analysis would predict the
cosis and ti. ¢ schedules of the alternatives cond their likely health effecis.
I should make clear that cbviously in any health problem therc arc
factors which are not casy or cven possible to put into such a mathematical
picture, and the hecalth administrater will necd to welph these factors.

Still, opcraticns research may provide a firn base of quantitative analysig

o

or many aspeets of the ullimate plan of attock.

Another arlivity of the Division is concerned with analyzing the very
larpe volunes of data which are necded for health rosearch. Here a corputer
i3 an essential teol, tut the existcnce c¢f the computcr is by no means
enoughi. | I2 the resulis are to be useful, a good deal of cffort and thought
rust first Lo mude by people. To illustrate from my own expericnce. I
have teen collaberating with sclentisto in pruvcntivc‘medicine at the Harvard
Kedical Lcheol on 2 study of the quality of medical care in cases of pelvic
surgerye.  Lhe dola are 10 GUO heospital reeords of surgery. The ccuputer
needs only a frection of a second per case %o provida us with the analysig,

but pricr to its uce, a numter of gynaccologists, epidemiclogists, two

o
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DICCCLMNCrs and m*ﬁ»lf spont about three yoors in preperding the siady -~ in
standurdicing nemenclaturs and eriteria, in settling on the lozical struciurc
of the covreet dinpnoses, in deciding on the factors which would fell ug
sorething ateut the quality of the surgeent's performonce, and in nresramming
the computer in an officicnt way. (I mizht comnent that our firzi pro-
grarver is now a Professor of Electrical fngincering in the University of
(aliforniz at Serkeley. He is now about 27. Do you'see Sir Harold was
rizht when ho roferred to the yough of the computer scicntists)

Cne furthor word should be said about computers. Ve con distinguich
two kinds of uses: the numerical on the cac hand, and the symbolic or
logical ca the other. Comsunications scicnceo has demonstrated its value
to tiolory and medicing most drikingly in the firct uass.

Stat;stical atudies are a typical nmumorical use of computers cnd of
course they play a very idmpertant role in Liealth science and planning.
Ancther ciariple can bte found in biochemistey. In rccent years the molocula
Diclegsists liave been able to describe in detail tho structure of eccriain
nroteing, rarticularly nyoglobin. Thay used for this work what are called
the scaticer distributions of Xeray crystallorraphy. For the interpreisziica
of these diagrans they necded the help o* speeialists in a branch ol motic-
matics eallcd Fourier analysis to develop ncw metheds.  Nevertheless, cven
with the rmathematical methods all werked out, the task of computing the
structurce would have been utterly hopeless if they had not uged the largcse
and fastest computing machines they could find.

While the ccmputer's abilith to manipulate numbers is clearly importunt,
it is its cther capability which hag captiured the imagination of heolth

sclentists who are trying to deal with ncn-numcrical information.
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I would like to quote once more from the remarks of Sir Harold
Hirmsworth. Ho states:

"The systunstic study of medlcine and Liology are built on the

validation of preobability 1n anscciations. The abillty to identifly

s scciaticng - vhether In patterns ¢r o3 cause and effect - depends

on the gbility to recall cxpericnce, one's own or that of othors,

And it is nore that we are entering 2 new cra of feasibility.”

Thé process of medical diagnosis is a logical one and the computor
ig ideally suited to follow ouf logical épcrations even when they are of
great connlexity. The study of the quality ¢f medical care which 1
mentionod sarlicr depends mainly on this capzabllity of computera.

Lookling for scme information in a librery is another logical process
witich oemo sélentiste do quite well but at great expense of time. In
iP337/1Y we hove referred to this process a2z "content analysis of written
documents®. The tochniques are quite complicated but the basic idea ‘ig
fairly sixple. ESvery sclentlst or administrstor continwally needs to léok
for cortain information, certain fucts that arc to be found in Written
decuienta. The Information speelalist tries to orpanize and arrange the
material in such a way that thé relevant faetz can bg found efficiently and
rapidly. A compulzr can ook words up in indexes, can find entries in
takles, can ask, for cxamples "Is there a paper dealing with iha relation
of dilabotes to level of nutritien? If so, has It teen referred to in recent
gtudies of diabetes gereening programmeg?

Mugh werk is Leing done on this subject in developed countrics, prine
cipally the United 3tates and the Soviet Union.  Some results can be applicd
to WHO's problem tut much more research 1s required to adapt thess tochniques
tg_global health infcrmation. |

To mum up, the communications science specialist has skills which unlil
now have not bewn represented in WHO. e can bé usaeful to world health
problens when hé develops or adapts his tools to the needs of the health
provleng. ‘
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