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FOREWORD 

THE scientific discoveries and practical achievements of the past decade 

have stirred the imagination and roused our expectations for the future. 

They have also served to confirm that health is purchasable. 

This truth, increasingly accepted by modern societies, is well on its way to 

realization. To this result various emotions and trends have undoubtedly con

tributed. Amongst them we can recognize compassion for suffering, the feeling 

that life should be safeguarded, and the knowledge that disease is costly to the 

individual, the family and the community. Moreover, people are beginning to 

ask for health, and to regard it as a right. 

One other fact adds strength to all these reasons. Health is part and parcel 

of economic and social development and man is the prime mover in that develop

ment. Without him development has no meaning. And without health, deve

lopment has no hope of putting down its roots. Evident as these facts are, they 
are not easy to express in terms of the dividends that are yielded by expenditure 

on health. But it is equally difficult to express financially the benefit that has 

accrued to society from its vast investment in education. 

The great increase in the work of the World Health Organization during 

the past ten years is, therefore, not surprising. It reflects both the interests and 

the needs of Member States, which the Organization assists at their request. 
WHO's expansion is also related to the increase in the programmes of all the 

United Nations agencies, with which it co-operates. 

One important factor in WHO's increased activities is the steadily growing 

body of knowledge that has become available in matters of health and disease. 
In fact, WHO itself has found it necessary to bring about some measure of inter

national co-ordination of research. Recognized overlaps have been reduced, 
and attention has been concentrated on the gaps and areas of weakness, where 

more knowledge is needed. This programme for planning and co-ordination 
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in research under WHO's auspices began only in 1960, although the Orga

nization had earlier been a supporter of a number of investigations. 

The development of WHO, and the now general recognition of the impor

tance of health in any efforts for social and economic improvement, are indeed 

a landmark of achievement. But we cannot be satisfied and rest from our 

labours. Far from it. Even though multinational efforts are supplemented by 

large bilateral assistance programmes, the needs of the developing countries 

are still very great. Many new health problems about which we have much to 

learn require international action, and may affect the developed countries also. 

But the hope and expectation that were our main support in earlier years have 

been replaced by a positive feeling of confidence that combined efforts can 

achieve results unattainable by individual action over a similar period of time. 

The priority needs of Member countries, collectively and separately, will 
continue to shape the WHO programmes of the future, as can be seenfrom the 

published programme and budget estimates for 1968 and 1969. 

It is safe to forecast, however, that three areas will be singled out for parti

cular attention. First, there is the education and training of personnel, the 

objective being not only to increase numbers, but to improve the content of 

curricula and to adapt them more specifically to ascertained national needs. 

Secondly, there is the demand for collaboration in the acquisition and commu
nication of knowledge. This is of crucial importance for the expansion and 

success of many research and kindred activities, whether they concern the 

control or eradication of communicable diseases, the incidence of cancer and 

cardiovascular disease, the more efficient and effective organization of health 

services, or the education of health personnel. And, finally, there is the ever

present demand for direct assistance to countries in the development of health 

services, either in general- including the development of basic health ser

vices- or in more particular fields, ranging from mass campaigns for the 

eradication of malaria and smallpox to the establishment of laboratories for 

the control of pharmaceutical products. 

Today is the twentieth anniversary of the World Health Organization. 

It is an appropriate occasion for rejoicing. The Organization is itself a sign 

of the will of the nations of the world to act together, across national bound-
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aries, in order to protect and improve health. Every year that passes proves 

more clearly their desire to work collectively and in comradeship for the solu
tion of worldwide health problems, and to bring assistance to individual coun

tries in their need. 

Today also provides an opportunity to review what has been done already 

and, looking ahead, to see the next steps on the road before us. 

This book, The Second Ten Years of the World Health Organization, is 

the outcome of our stocktaking and a stimulus to our further endeavours. 

It is also a vivid and inspiring contribution to our celebrations. I have pleasure 

in presenting it to you. 

Geneva, 7 Apri/1968 

Director-General 

-XI-



@ Regional Office 

MAP 1. WHO REGIONAL OFFICES AND THE AREAS THEY SERVE 

gm Regional Office 
ESSBl for Africa 

~ Regional Office for 
~the Americos/PASB 

.o 

• 
Regional Office for 
South~Eost Asia 

I ( I ~0~g~:':~llico 

mnT1 Regional OHice for the 
Wll..lJ Eastern Mediterranean 

~ Regional Office for 
~ the Western Pacific 

WHO 80017 



CHAPTER 1 

Worldwide and Regional Health Problems 

The health problems and developments in the six regions of WHO 1 are sum
marized in this chapter, with some reference to WHO's work during the decade. 
Variety is there, but there are also certain common elements relating to popula
tion, diseases, environment, material resources, trained manpower and new know
ledge. Brought together, with their areas of darkness or light, they help in form
ing a picture of the worldwide health situation during the decade and provide a 
preview of future developments. This chapter gives the background against 
which must be viewed the activities of WHO. More details about the health prob
lems in the various countries, and in the world at large, may be found in the 
reports on the world health situation. 2 

Population. Vital statistics show decreases in general and infant mortality, 
and increases in the expectation of life at birth. There is less preventable loss of 
life, in particular that due to infective and parasitic diseases. In the so-called 
developed countries this is balanced by a reduction of births, resulting, as a whole, 
in a moderate population growth. In developing countries, this balancing effect 
has had no time to take place. The population increase is such that it overtakes 
the rate of economic growth and development of food production and social, 
including health, services. 

Diseases. The prevalence of diseases continues to change. Preventable 
diseases, especially communicable diseases, are decreasing. Examples are malaria, 
yaws and poliomyelitis. 

There is, however, a recrudescence of some communicable diseases - for 
example, syphilis - where the notable downward trend of a decade ago is now 
reversed (in some countries, the incidence is now higher than at the post-war 
peak). Cholera, in a new form, is spreading to more countries; smallpox is being 
imported into others; and diseases such as virus hepatitis and haemorrhagic fever 
are causing concern. 

1 See Map 1. 
• First report on the world health situation, 1954-1956, Off. Rec. Wld Hlth Org., 94; Second report 

on the world health situation, 1957-1960, Off. Rec. Wld Hlth Org., 122; Third report on the world health 
situation, 1961-1964, Off. Rec. Wld Hlth Org., 155. 
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2 THE SECOND TEN YEARS 

The diseases of aging, especially cancer and cardiovascular diseases, are more 
difficult to cope with, and becoming prominent in an increasing number of coun
tries. Accidents - especially traffic accidents - mental illness, and, lately, 
drug dependence and adverse reactions to drugs are on the increase. 

Environment. The environment is being rapidly changed by man. Urbaniza
tion and industrialization, tourism and migration, all create problems of water 
supply, wastes disposal, pollution, and higher accident risk. Big land reclamation 
and irrigation schemes, mining and vast public works create special hazards. 
Many countries are confronted with these, but it is the developing countries that 
have most difficulty in finding solutions. While international co-operation and 
financing are helping to alleviate the difficulties, for instance by providing the 
capital for water supplies and other developments, there is much still to be done 
- most of it not usually the direct responsibility of the health authorities, but 
remaining part of their concern. 

Material Resources. The material resources devoted to health, for services, 
training and research, are increasing. This is not only to meet the expressed needs 
of a better informed population, but also because it is recognized that disease is 
expensive and that sound social and economic development has to be safeguarded 
from health risks to the fullest possible extent. Again, however, the resources 
fall short of the needs, which the demographic pressure drives steadily upwards, 
particularly in the newly independent and developing countries, while costs 
follow the general upward trend. 

The cost of health care is thus heavy, and rising. Countries are reviewing their 
needs and evaluating their services more systematically, with a view to achieving 
more efficient results. Others have to make very difficult choices between the 
ideal, what is wanted by a few, and a more realistic system to serve the many. In 
other cases, health development is deliberately integrated as a component of eco
nomic development because simultaneous health and overall planning have been 
recognized as the best means of marshalling limited material resources to the 
general advantage. 

Trained Manpower. The importance of increasing the pool of trained man
power -- especially physicians, nurses, sanitary engineers and health educators, 
but also those in some of the newer health professions such as physical and occu
pational therapy-has become more widely recognized. New schools for basic 
professional training are being created rapidly, while post-graduate education is 
developing. In each of the professions the role of auxiliaries, to whom can be 
delegated some of the simpler functions, is gradually gaining recognition in both 
developing and developed countries. 
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Needs for the expansion of health services, however, outpace the supply of train
ed manpower. In many countries there is no reservoir of persons with adequate 
general education large enough to draw upon for higher education in the health 
professions. Medical and other schools cannot be established, or their development 
is impeded, because there is a scarcity of physicians and others from whom teach
ing staff can be drawn. There is too often a tendency to continue traditional 
methods of education and service without adaptation to local needs and condi
tions. Some countries are losing their trained manpower to others offering better 
opportunities for work or research. 

New Knowledge. The acquisition of new knowledge has never before been 
pursued so intensively and extensively. Unprecedented amounts of money are 
devoted to it by many governments and institutions, and by industry. Collaborative 
research is carried out across national frontiers and international co-ordination is 
being sought. New insecticides and new vaccines are changing the prevalence of 
disease, while new chemotherapeutic agents and new antibiotics are modifying its 
course. A beginning has been made with the commercial production of inexpen
sive protein-rich foods; nutrition is improving in some countries through increased 
food production, itself the result of research in another area, agriculture. 

Research is, however, becoming more difficult and expensive. In most of the 
disease conditions now emerging as major problems, multifactorial causation is 
now recognized, and it is not as easy to elucidate as simple cause-and-effect rela
tionships. The appearance of new drugs, applied without the benefit of long the
rapeutic experience, harbours risks of immediate or long-term adverse effects. 
Systematic, wide-scale testing of drugs, vaccines and insecticides has often to be 
carried out in those developing countries where a disease is particularly prevalent 
but where the means for research are lacking. These countries also need more 
operational and education research than the developed countries, which can 
afford the continuation of traditional patterns, wasteful as they may seem to be. 
There are problems in assisting countries to develop their research potential and 
in strengthening international collaboration and co-ordination of research. 

AFRICAN REGION 

For the African Region, the outstanding feature of the decade, profoundly 
influencing the Organization's work, was the unprecedented increase in member
ship in the Region - from three Member States and three Associate Members at 
the end of 1957 to twenty-nine Members and two Associate Members at the end 
of 1967 - as a result of the emergence of newly independent States. 
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With few exceptions, the health facilities in all these countries- having a com
bined population of approximately 220 million - had hitherto been fashioned 
to provide curative services of varying standard in the cities and larger towns, but 
limited in scope and elementary in nature in the rural areas, where nine-tenths of 
the population reside. Often, such preventive services as had been developed 
were largely restricted to the municipalities, and in the rural areas consisted mainly 
of mobile services, more or less specialized, operating on one or two circuits an
nually. Under these circumstances, the first overall objective guiding WHO's 
assistance was a gradual shift towards increased emphasis on the preventive aspects 
of medicine, to be developed not as a separate but as an integral part of a general 
health service, spreading towards the rural areas. 

Health Problems 

It soon became evident, however, that the realization of this objective faced 
a number of difficulties, the full extent of some of which still remains to be 
defined. 

First, there were the general inadequacy and inaccuracy of vital statistics to 
serve either as a guide to the magnitude of any specific problem or as a baseline 
against which to measure progress achieved by remedial action. Data on popu
lation distribution were not always available, registration of births and deaths was 
often limited to the principal cities, while reliable morbidity data for the rural 
areas were virtually non-existent. 

Available data showed that over most of middle Africa malaria infected 
virtually every child by its third year of life, accounting for probably one third of 
those who failed to survive that critical hurdle; that although human trypanoso
miasis had been largely contained, its reservoir in animals and the ever-present 
tsetse posed a constant threat of resurgence; that schistosomiasis would probably 
spread even further as hydro-agricultural and industrial schemes developed; that 
onchocerciasis continued, unchecked, to create human suffering, while forcing 
the abandonment of extensive fertile areas the loss of which, even temporarily, 
the countries could ill afford; that tuberculosis and leprosy pursued their course 
among a heavy proportion of the population; that although considerable progress 
had been made in reducing yaws endemicity, the goal of eradication had become 
more difficult to achieve; and that other diseases such as measles, smallpox and 
cerebrospinal meningitis added each year to the toll of morbidity and mortality. 
In addition to this heavy load, the prevalence of kwashiorkor and other manifes
tations of protein deficiency was also known, as was the general inadequacy or 
total absence of sanitation facilities and safe water supplies, particularly in the 
rural areas. 
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A rough estimated average infant mortality rate of 200-300 per thousand would 
not have been contested as a single index illustrative of the state of public health 
in the majority of the African countries. 

The countries of the Region were poorly equipped in trained manpower to 
face this situation. In a large measure this was due to mediocre levels of general 
education, lack or inadequacy of national (or even regional) training facilities, 
poor terms and conditions of service, and less availability of expatriate personnel. 

Trends of Work 

In the circumstances, initial emphasis was given to prevalence and other inves
tigatory surveys with the object of defining the nature of the more important prob
lems. Occasional concentration on a single mass campaign apart, since neither 
financial nor manpower resources would permit the simultaneous mounting of 
major specialized disease programmes, the tendency has been to encourage the 
development of general health services into which could be integrated action appro
priate to special health priorities. All the newly emerging countries were preoc
cupied with formulating long-term plans for their socio-economic development. 
It was therefore natural that provisions for health should be incorporated in the 
form of national health plans. 

The acute shortage of health personnel already noted led to increasing em
phasis on assisting Member States to train their own basic staff. This is reflected 
in the growing percentage- from 8.9 during 1958-1962 to 19.6 during 1962-1966-
of the total regional budget allocated to fellowships. These figures fall short of 
the full effort made, since local training of professional and auxiliary personnel is 
also an important feature. 

Running parallel with these principal lines of action, but gathering momentum 
only during the latter half of the decade, the development of municipal water sup
plies, sewerage and sewage facilities has come to the fore, chiefly with assistance 
from the United Nations Development Programme (UNDP). 

Programme and Changes in Emphasis 

During the first years of the decade, considerable emphasis was placed on anti
malaria activities following successes in pilot projects designed to interrupt trans
mission of the disease in certain upland areas. Lack of resources, lack of proof 
of the feasibility of such interruption in savanna areas, and the obvious inadequacy 
of the rural and peripheral health services for supporting malaria eradication pro
grammes, later dictated the less direct approach of strengthening the rural health 
services while attending to the many technical problems which still required 
solution. 
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The results obtained in yaws control programmes with single-injection, long
acting penicillin were satisfactory. After twelve years or more of mass campaign 
methods little further impression appeared to be made on the vastly reduced inci
dence of clinical disease. At this stage epidemiological/serological surveys became 
increasingly necessary and integration of surveillance with overall communicable 
disease control programmes as part of the routine activities of the local health ser
vices was beginning to be attempted. 

In tuberculosis, combined surveys (tuberculin test, sputum and X-ray exami
nation) have clarified the epidemiology of the disease under varying conditions. 
This gave way after 1964 to mass BCG vaccination without prior testing, utilizing 
diagnostic facilities mainly for suspected cases and favouring domiciliary treat
ment through the intermediary of the local health services whenever possible. 

Limited smallpox vaccination campaigns have been a regular feature of natio
nal health activities, but planned total coverage of the population within a fixed 
period only came to the fore in the form of eradication programmes in 1966-1967, 
following the resolution of the Nineteenth World Health Assembly on smallpox 
eradication. Nineteen countries of the Region were offered bilateral assistance, 
co-ordinated through WHO. By mid-1967 WHO-assisted programmes were 
under implementation in one additional country and in the planning stage in five 
others. Assistance for the production of freeze-dried vaccine in Guinea and 
Kenya has also been supplied by the United Nations Children's Fund (UNICEF) 
in the form of laboratory equipment. African countries have still to develop the 
health infrastructure which will become essential for the maintenance phase of 
the eradication programme following the attack phase, planned to last four 
years. 

In the general field of public health administration, the WHO tendency has 
been to move away from isolated pilot projects towards the strengthening of the 
central organization and local health services, and assistance in national health 
planning. In this, the presence of WHO representatives, in their capacity as chief 
public health advisers to the governments, has begun to play an increasingly impor
tant part. 

Despite general recognition of the fundamental importance of educating the 
masses in any activity that involves changes in established customs, health edu
cation has made only limited progress in the Region. Of three country projects 
initiated since 1964, two were viable in 1967, with qualified national counterparts. 
Although several governments give a high priority to the training of national staff 
as health educators and the Organization is prepared to assist, candidates of suit
able educational attainments have not been readily forthcoming. 

Maternal and child health programmes, inclined to develop independently at 
first, have moved towards integration into the general health services, but with 
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the necessary emphasis on training of staff for the specific needs of mothers and 
children. 

From the outset, assistance to nursing has been directed to the strengthening 
of training schools for both professional and auxiliary grades. In one group of 
countries it was possible, by 1965, to raise the target to include post-basic nursing 
education, with the object of training the future administrators and tutors, and 
further countries were starting on this development at the end of 1967. Mean
while the integration of public health nursing aspects in curricula is making 
headway, so that nursing personnel will more readily fit into a general health 
service. 

In the sphere of sanitation primary attention has been given to the training of 
health personnel, and the fourteen WHO-assisted training programmes have pro
duced over 200 sanitary inspectors in the period 1962-1966. The main object of 
most of the other country projects in operation has been, besides training, the 
establishment of a unit of environmental health within the ministries. In general, 
field activities have been restricted to pilot project areas, in which the material 
assistance of UNICEF is available. Towards the end of the decade, however, 
under the stimulus of the United Nations Development Programme and its assis
tance for large-scale community water supply and sewerage development, govern
ments have made available the necessary counterpart funds to permit implemen
tation of schemes in Accra, Dakar, lbadan (Nigeria) and Kampala. 

Because of the need for qualified personnel in medicine and the allied profes
sions and their auxiliaries, the programme in education and training has not only 
expanded considerably during the second five years of the decade, but has assumed 
a definite pattern: there has been a sharp increase in long-term fellowship awards, 
both for undergraduate medical studies and for advanced post-graduate training 
of future teachers for the medical schools which are themselves developing. Direct 
assistance has also been provided to these schools by the assignment of professors. 

Inter-Country Programmes 

Inter-country programmes provide services more economically than if each 
country were served separately. In the African Region there are now sixty-five 
such programmes, either mobile or fixed, including full-time training projects such 
as international malaria eradication training centres, schools of nursing, certain 
university professorships and projects such as the Epidemiological Centre at Nai
robi and the Regional Food and Nutrition Commission for Africa, sponsored 
jointly by the Food and Agriculture Organization of the United Nations (FAO), 
the Scientific, Technical and Research Commission of the Organization of African 
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Unity, and WHO. The mobile programmes provide for staff to assist a number 
of countries in turn. There are also supply programmes - such as the cerebro
spinal meningitis control project - which make drugs available at times of 
threatened epidemics. 

An inter-country programme which may have far-reaching effects was the 
seminar on medical education held at Y aounde in 1966. This brought together 
participants from thirteen countries of the Region already engaged in the planning 
or management of medical schools. After an exchange of views and experiences, 
it was agreed that the African student should be trained in institutions within the 
Region, where his education would be directed towards the diseases most usually 
encountered, the structure of local health services, and the social and economic 
environment in the countries of the Region. It was felt that even though there was 
a considerable shortage of doctors, the idea of training "sub-professional" doctors 
should be abandoned. A pattern of medical education suited to the countries of 
Africa should emerge, aimed at producing practitioners who were well versed in 
public health questions, and whose services could be extended simply by training 
more auxiliaries. The curriculum should therefore give a large place to preven
tive medicine, with emphasis on epidemiology, problems of maternal and child 
health, nutrition, environmental health and health education. Tropical medicine 
should be an integral part of the curriculum and should not be treated as an 
optional post-graduate subject. 

Towards 1960 inter-country malaria eradication assessment teams were orga
nized, first in south-east Africa and later in central Africa. Tuberculosis, trepone
matoses, nutritional and other advisory teams, or other mobile units dealing with 
a variety of communicable diseases common in the Region, have been or are still 
at work. An example is the onchocerciasis advisory team, which has assisted 
the Governments of Ghana, Togo and Upper Volta in drawing up a co-ordinated 
control programme. 

By 1966 the facilities at the Tuberculosis Epidemiological Centre in Nairobi 
were being utilized for other communicable diseases also. The objectives of the 
Centre, re-named "Epidemiological Centre", are to assist governments on tech
nical questions related to general epidemiological investigations, and to process, 
analyse and appraise epidemiological and statistical material received from survey 
projects. 

Assistance of this type was provided for a demographic study in Lesotho, a 
communicable eye disease project in Tanzania, and an inter-country nutritional 
advisory service project. The Centre also participated in a serological survey in 
Nyanza Province, Kenya. A wider effect of these services is to help health per
sonnel to gain better understanding and appreciation of the statistical approach 
in their particular fields. 
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Health Priorities in the Context of General Needs 

In newly developing countries the public health needs of the population neces
sarily compete with other priorities. Informed public opinion is limited, while 
financial resources are totally inadequate for a multiplicity of ambitious plans in 
every sphere. Self-evident health needs may call for priority attention; but their 
satisfaction greatly depends on the general advance in economic development. 
The first six; years of the United Nations Development Decade, however, have 
failed to fulfil expectations. The gap between the developed and the developing 
countries has increased, per capita income having risen by 14 per cent. in the former 
and by only 8 per cent. in the latter. 

In these circumstances, one may limit to three the major health priorities in the 
African countries. First, a local health service so organized as to be within easy 
reach of most of the population for meeting its elementary requirements in curative 
care and prevention; secondly, the requisite numbers of trained staff, including 
auxiliaries adequately supervised in the performance of polyvalent duties; thirdly, 
a system of health education which will effectively create in the population a con
sciousness of disease as preventable, and an understanding of the services available. 

These targets, translated in practical terms in many of the countries of middle 
Africa, work out as a system of simple health posts spread out according to popu
lation density. But the static service rendered by such posts requires to be supple
mented by some provision for regular domiciliary visits in so far as feasible and 
for some specialized mobile services. 

There has been encouraging progress in this direction in experimental areas of 
Togo and Cameroon, although difficulties have been encountered in providing 
at the local level for the additional staff required. It is significant that during the 
sixteenth session of the Regional Committee for Africa (in 1966) the view was 
expressed that governments may be unable to provide the necessary buildings or 
the salaries to man a basic health infrastructure aimed at total coverage. 

In certain circumstances buildings can be constructed by community self-help 
with or without subsidies. Equipment, supplies and transport can be provided 
to a limited extent by international or bilateral assistance. For the growing payroll 
of an expanding service, however, no immediate local solution is evident. 

In view of the general shortage of professional personnel, reliance will have to 
be placed on large numbers of auxiliaries, both at the operational periphery and 
at intermediary supervisory level. The necessary training facilities already exist 
in the majority of the countries and could be readily augmented in order to acce
lerate the rate of turn-out of auxiliaries, but these need to serve within an orga
nized health service providing for guidance, supervision and referral, and their 
absorption into such a service is again conditioned by budgetary limitations. 
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REGION OF THE AMERICAS 1 

In the Americas, as in other regions of the world, development appears as a 
gradient, both in the hemisphere as a whole, and within each country. With 
regard to health care - which usually reflects the trends of development - the 
Americas are in a stage of transition. The great quarantinable diseases have 
been steadily disappearing in this century but the endemic diseases persist, 
revealing that knowledge to prevent and cure them is not being systematically 
applied. At the same time, chronic diseases now appear amongst the ten leading 
causes of death and, in some countries, amongst the five leading causes of 
death. 

Basic decisions have been taken during the decade defining health problems, 
establishing concrete objectives, determining norms and procedures to solve the 
problems, and mobilizing external and internal resources to finance some of the 
programmes. 

A ten-year public health plan was included in the Charter of Punta del Este, 
giving formal recognition to health as a fundamental factor in economic develop
ment and opening a new era in public health work affecting about 460 million 
people. 

In 1963, at a meeting in Washington, D.C., ministers of health reviewed the 
plan in detail. In the light of knowledge, experience and resources available, 
they concluded that the ten-year plan was practicable, provided its objectives 
were realistically integrated with the other economic and social goals the coun
tries proposed to reach. Planning, the better utilization of human and material 
resources, and further investments were considered to be essential means for 
reaching the specific objectives. The organization and administration of health 
services, the education and training of professional and non-professional per
sonnel to put the plan into practice, and basic and operational research were no 
less important. 

This ten-year plan became in effect that of WHO in the Region by formal deci
sion of the PAHO Directing Council/WHO Regional Committee in 1963. A 
review of the progress achieved with reference to each one of the main objectives 
provides, therefore, a general picture of the health situation, including problems 
and trends, in the Americas. 

1 The WHO Region of the Americas covers North, Central and South America. The Pan American 
Health Organization (PAHO)- created in 1902 as the Pan American Sanitary Organization- has a 
Bureau and a Directing Council which act as WHO's Regional Office and Regional Committee respec
tively. Canada is not a Member of PAHO, otherwise the membership is identical. For the financing 
of international health activities in the Western Hemisphere, see p. 309. 
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Communicable Diseases 

Malaria eradication as a concerted regional programme was started at about 
the same time as the WHO world campaign, in 1956, when some 130 million people 
were estimated to be exposed to the disease (50 million in the consolidation or main
tenance phase). Ten years later the population had risen to 166.5 million, and 
the maintenance and consolidation total stood at 106 million (of whom a high pro
portion lived in areas where eradication had been certified). The technical prob
lems encountered, chiefly vector resistance, are dealt with in Chapter 5 (see 
page 168). Administrative and financial problems were heavy in the early years, 
but have recently eased somewhat. 

The trend today is towards establishing close relations and co-operation be
tween eradication campaign teams and the regular national health services, the 
latter having an essential role, epidemiological and other, to play in all phases but 
particularly in the consolidation and maintenance phases. Two seminars spon
sored by the Organization in 1964 and 1965 worked out procedures in this field, 
and subsequent meetings, an inter-country pilot project and technical guidance 
have been used to further the process of integration, at the appropriate time, of 
malaria campaigns with regular public health services. 

Smallpox, still prevalent in the early 1950s, was reported from seven countries 
or territories in 1958 and from five only in 1961. But the incidence is still high in 
one Latin American country, and there have been relapses in others. Eradication 
programmes have not always been followed by continuous consolidation and 
maintenance action, nor have adequate epidemiological surveillance services 
been organized. An assessment of the overall situation made by the Organiza
tion early in 1966 emphasized the need for intensification of the programmes in 
the Region with international assistance. 

Other common communicable diseases are referred to in the relevant chapters 
of this volume. Much progress has been made in recent years in several of them. 
However, further reduction in the morbidity and mortality rates is dependent on 
a strengthening of administration of the services and the availability of epidemio
logical data, as well as on an increase in investments. 

Environmental Health 

The governments agreed to provide water supplies to 70 per cent. of the urban 
population and 50 per cent. of the rural population. A major advance - one of 
historic importance - has been achieved in this programme, with investments 
of US $1100 million in the period 1961-1967 (40 per cent. from external resources, 
chiefly from the Inter-American Development Bank). Fifty-three million people 
have been so supplied, 40 million of them living in urban areas and the remainder 
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in rural communities. This in itself is a remarkable achievement, although to 
accomplish the goals as stated another 67 million should be supplied with water 
by 1971. Thus there is a need for prolonged effort and greater investment of 
domestic and external resources. 

Less progress has been made with wastes disposal. Nevertheless, up to the 
end of 1966 some $70 million had been loaned by the Inter-American Develop
ment Bank and other financing agencies for the construction of sewerage and 
sewage treatment systems in twelve countries, whose governments matched the 
amount of the loans. 

Governments are also concerned with the problems deriving from industriali
zation and urbanization; occupational health; the contamination of air, soil and 
water; the control of vectors of disease. In all these areas some advances were 
made with the assistance of the Organization. 

Nutrition 

Protein malnutrition in early childhood is one of the main health problems of 
Latin America and one of a particularly complex character. While the produc
tion of foodstuffs in the Region, and in many cases their importation, have increas
ed, the rise in population has neutralized this improvement. 

There has been steady progress in the diagnosis and treatment of nutritional 
disease and deficiencies, but general lack of knowledge on foods and nutrition, 
qualitative and quantitative, makes prevention of malnutrition difficult. More
over the formulation of nutrition policy itself must overcome tradition and habit. 
Its application calls for concerted action by different authorities, mainly the minis
tries of health, agriculture and education. Further, the gravity of the problem 
remains hidden because of incomplete statistical and epidemiological data and 
the fact that malnutrition in infants often renders them susceptible to death from 
another cause. This unclear sequence of cause and effect between malnutrition, 
morbidity and mortality makes it difficult to obtain for the problem the priority 
k deserves in national health plans. 

However, the progress made during the decade can be seen in the organization 
of nutrition departments in the ministries of health of most of the countries, the 
increasing concern with nutritional problems, the definition and the identification 
of priorities, and the training of key personnel. The applied nutrition programmes 
developed in seventeen countries with the collaboration of FAO and UNICEF 
have yielded appreciable results. An evaluation of these programmes was the 
subject of a seminar held in Colombia in 1966. 

A special acknowledgement must be made of the contribution of the Institute 
of Nutrition of Central America and Panama (INCAP) in training, research and 
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The Palais des Nations, Geneva, former headquarters of WHO, where most sessions of the Health 
Assembly are held. The new WHO building can be seen in the background. 

HEALTH ASSEMBLIES ELSEWHERE 

Mr Jawaharlal Nehru, the late Prime Minister of India, addressing 
the Fourteenth World Health Assembly. 

During the decade two Assemblies were held 
away from headquarters - the Eleventh in 
Minneapolis (USA) in 1958, and the Fourteenth in 
New Delhi in 1961. 

The Vigyan Bhavan, New Delhi, where that Assembly 
was held. 



The President of the Fifteenth World Health 
Assembly, the late Dr S. V. Kurasov, seals 
into the foundation stone of the new build
ing, on 24 May 1962, a cylinder containing 
documents recording the event. 

WHO'S HEADQUARTERS 

WHO's new headquarters building was erected 
between 1962 and 1966 on a site made available by 
the Genevese authorities near the Palais des 
Nations. The architect was Mr Jean Tschumi, of 
Lausanne, whose design won first prize in the 
international competition in which architects 
from thirteen countries took part. After Mr 
Tschumi's death, Mr Pierre Bonnard became the 
responsible architect. 

Dr Brock Chisholm, the first Director
General of WHO, speaking at the inaugu
ration ceremony on 7 May 1966. Seated 
on his right are the Director-General, 
Dr M. G. Candau, and the Chairman of 
the Standing Committee on Headquarters 
Accommodation, Professor E. Aujaleu. 
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two pillars. On the right Is the Exe
cutive Board building in patterned 
marble, with the library In the fore
ground. 

The interior of the Executive Board room 
is in leak panelling, which (like the marble 
of the fa~ade) was among the many gifts 
received from Member States for the 
building. 

The library, with its unique collection 
of documents concerning international 
health, Is open to all qualified medical 
workers, who have free access to Its 
100 000 volumes. 
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advisory services to its six Member governments. It has carried out investigations 
on the epidemiology and pathology of protein malnutrition; the connexion 
between sanitation, infection and malnutrition; the evaluation of nutritional status; 
the methodology of dietary surveys; and the relationship of physical growth, 
mental development and working capacity. Earlier investigations of protein-rich 
vegetable mixtures led to the commercial production of "Incaparina" which is 
being widely used in Guatemala and Colombia and tried in several other coun
tries of Latin America (see also page 222). Over the last ten years the Institute 
provided training for almost five hundred professional personnel from various 
countries. It has also promoted the creation of nutritional departments within 
the health ministries and the introduction of integrated and broad-based nutrition 
policies within the six countries. The whole programme of INCAP is having a 
favourable repercussion throughout the Region and elsewhere also. 

Education and Training 
The education and training of both professional and auxiliary health personnel 

have received great emphasis during the decade. Special attention has been paid 
to educational research on the human resources needed for health planning and 
economic and social development. Progress has been made in improving the 
quality of teaching institutions and in increasing the number of those trained. 
The fellowships programme of the Organization has been a major factor. In all 
some 6000 fellowships were awarded during the period covered by this report, for 
academic studies, and attendance at group courses, and in the form of travel 
grants for observation visits to various institutions. In spite of these results 
sustained efforts are essential if the necessary numbers and types of health person
nel are to be produced and rationally distributed as between urban and rural areas. 
Education is a process that should clearly be under constant review to ensure that 
curricula are adapted to the types of prevalent problems. 

The existing 112 schools of medicine are sufficient to maintain the number of 
physicians at the current level, but unequal distribution of physicians and increas
ing population clearly call for considerable expansion. 

Medical pedagogy and the improvement of the teacher-learning process have 
received special attention, as has the incorporation of preventive and social aspects 
into the medical curriculum. A new quarterly journal on medical education in 
Spanish has been published since 1966. For the last fifteen years sound co-ordi
nation among the different agencies working in the field of medical education in 
the Americas has been ensured by a medical education information centre spon
sored by the Organization. 

The most serious shortage is in nursing personnel. For every ten thousand of 
the population Latin America has 2.6 graduate nurses and 7.2 nursing auxiliaries, 
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mostly untrained. Every country in the Region, with one exception, has at least 
one school of nursing with modern standards, and the Organization's assistance dur
ing the 1960s has been directed to expanding the output. The shortage is rendered 
more acute because trained nurses are often assigned administrative or specialized 
duties in hospitals, while others have to be withdrawn from general nursing for train- · 
ing as nurse educators in order to reduce the high proportion of untrained auxilia
ries. Much of the Organization's recent assistance has taken the form of courses, 
at the different levels of nursing, aimed at improving standards. This, by 
raising the prestige of the profession, is showing results in attracting to it greater 
numbers of recruits. 

The expansion in environmental sanitation programmes, especially water 
supply projects, which was noted above, has resulted in a shortage of sanitary 
engineers throughout the Region. The Organization has contributed to some 
notable results through an integrated regional programme under which countries 
have strengthened their training facilities along uniform lines. Assistance came 
from the United Nations Development Programme, the Organization of American 
States, the Inter-American Development Bank, the Organization, and others. Up 
to 1967, a force of some 2000 graduate sanitary engineers had been strengthened by 
the addition of several hundred newly trained. 

Considerable progress can be cited in all the other health professions. 

National Health Services 

Most countries of the Region have well organized ministries of health or equi
valent administrations and follow a system of technical centralization with opera
tional decentralization to the provincial or local level. They are all concerned 
with the task of translating policy into effective action throughout the country, 
with particular attention to remote rural areas which enjoy little or no health care 
facilities. 

The Organization has provided assistance for an increasing number of projects, 
reaching some forty for the year 1966. The purpose has been to strengthen the 
structure of health services, to improve administrative efficiency, and to train pro
fessional and auxiliary level personnel with a view to obtaining the best possible 
results from the human and material resources. Integration of preventive and 
curative services has been introduced in varying degrees in both urban and rural 
areas, providing for comprehensive health care of the individual and the family. 
The same objective is being pursued at the universities in education for the health 
professions. 

The Organization has given guidance in this field, directly to governments or 
through a number of advisory committees, including one on the integration of 
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medical care into the public health structure. The co-ordination of the services 
of the ministries of health and of social security was analysed by another com
mittee, whose report served for the technical discussions at the XVII Pan American 
Sanitary Conference I eighteenth session of the WHO Regional Committee, 
in 1966. 

The countries of the Region are at different stages in the formulation of natio
nal health plans. What is significant, however, is the growing acceptance of health 
planning as an integral part of national economic and social development. This 
is reflected in the increasingly close co-operation between the Latin American 
Institute for Economic and Social Planning and the Organization in matters of 
education. 

With advice from the Organization six governments in Latin America have 
formulated national health plans and in eleven other countries the process 
of health planning has been established as part of the national development 
effort. 

This experience has shown that the organization and administration of the 
services to implement the plans need strengthening, that vital and health statistics 
need to be improved, and that objectives need to be established and results eva
luated. Also some of the planning methods being applied need to be investigated 
particularly through operational research. 

Health Statistics 

Vital and health statistics in the Americas have improved substantially, both 
with regard to quantity and quality of data. Particular emphasis has been given 
to advisory services to the ministries of health, to education and training for statis
ticians at advanced and intermediate levels and for auxiliary statistical personnel, 
and to research. The programme as a whole has facilitated the analysis of prob
lems and resources, as well as the evaluation of the results of health projects and 
health plans. A regional advisory committee on health statistics has contributed 
to developments in this field (see also page 76). Further efforts are needed to 
improve data with regard to completeness, speed of publication, distribution of 
statistics and their utilization by health officials in the central, regional and local 
services. 

The inter-American investigation of mortality, a collaborative research pro
ject supported by a grant from the United States National Institutes of Health, 
was initiated in 1962. The field work was completed in 1965 in the twelve parti
cipating countries. This comparative study shows differences in mortality distri
bution that call for further research of an ecological and biological nature (see 
also page 75). 
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Research 

Research in the biological and health sciences has been established in the Region 
as a fundamental activity. The P AH 0 Advisory Committee on Medical Research, 
created in 1962, has helped to define the policy of the Organization and to analyse 
projects on specific subjects, especially on nutrition, malaria and other communi
cable diseases (including some zoonoses of great economic importance) and envi
ronmental health. Many national institutions were assisted in research work in 
their specialized field. 

Reports on some of the problems that were the subject of research have been 
published in a special series. Titles include Science Policy in Latin America : 
Substance, Structures and Processes, and Migration of Health Personnel, Scientists, 
and Engineers from Latin America (see also pages 274 and 289). 

* * 
* 

These are some of the main health problems in the Americas and approaches 
followed by the Organization in assisting the governments of the Region. 
With specific goals established by them for their major health problems, results 
can be measured periodically and further activities planned. It is evident that 
greater efforts will be needed to achieve the stated objectives, particularly larger 
investment of domestic and external funds as well as more and better training 
of professional and auxiliary personnel. Notwithstanding, the results achieved 
so far are encouraging. Health being a dynamic process, subject to change as 
societies progress, planning needs to evolve with the new circumstances that 
condition disease. 

SOUTH-EAST ASIA REGION 

The South-East Asia Region has nine Member States, with a total population 
approaching 700 million. 

In the last ten years, common features of the Region have been a rapid increase 
of population and an urge to accelerated change in a generally unfavourable 
social and economic environment: a low standard of nutrition resulting from lack 
of mass purchasing-power and inadequate food production, serious deficiencies in 
environmental health, a heavy incidence of communicable disease, and a general 
shortage of financial resources as well as of trained health personnel and facilities. 
Overall mortality rates have been declining with sustained high fertility rates, 
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resulting in an average annual increase in population of the order of 2.2 per cent. 
or more and a striking increase in the number of family dependants: more than 
40 per cent. of the population are under fifteen years of age, and 22 to 25 per cent. 
are women of child-bearing age, these two categories together constituting approx
imately two-thirds of the population. More than four-fifths of the people live in 
rural areas, although urbanization and industrial expansion are in progress in 
varying degrees. 

In these circumstances WHO has given priority to the promotion of compre
hensive and integrated health services at national, intermediate and local levels. 
Major health problems of the Region and trends of work are summarized below. 

Communicable Diseases 
Heavy endemicity of communicable diseases has throughout continued to 

demand the major share of available resources for health in South-East Asia, 
reaching in most years 40 to 50 per cent. of total expenditure. This has been due 
principally to programmes for yaws and malaria and to the considerable extension 
of the next largest programmes, for tuberculosis and leprosy. In addition the 
policy of smallpox eradication, followed since 1965 by the five countries in which 
smallpox is endemic, and the threat resulting from the spread of cholera El Tor, 
have necessitated increased assistance for dealing with these diseases. 

The success gained in some of these mass campaigns has, in itself, raised new 
problems. They are expensive, and if they are not absorbed in good time and 
sustained as an integral part of continuing health services their impact may be 
transitory. Governments are being advised to use the available resources for 
building up permanent general health services sufficiently strong to take over res
ponsibility for malaria surveillance and the control of other communicable diseases. 
Recent integrations of this type include the yaws programme in Thailand and 
Indonesia and particularly, at the end of 1966, the malaria eradication programme 
(on its transfer to the maintenance phase) in areas in India and Ceylon with a 
population of no less than 265.6 million. In the fight against tuberculosis, leprosy 
and trachoma, the experience gained now permits concentration on selected areas 
of high prevalence and integration into the general health services, at the outset, 
of simplified ambulatory treatment. Finally, as a routine for newborn and young 
children, direct BCG vaccination without prior tuberculin testing has, in the last 
few years, been introduced as part of the general health services in all nine Mem
ber countries of the Region. 

To facilitate the integration of immunization programmes into the permanent 
health services much support has been given in recent years to the local production 
of potent and thermostable vaccines. It must be added that much remains to be 
done, even in areas where general health services offer reasonable coverage, to 
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develop and maintain adequate immunization programmes against smallpox, 
tuberculosis, diphtheria, pertussis, tetanus and poliomyelitis. In fact, the inability 
to maintain an adequate infant immunization programme has been the most dis
tressing weakness of most national health services. 

Health Personnel 
The need to fill the gap between health requirements and available staff has 

been reflected in a rapid growth in the number of medical teaching institutions 
and their intake. The number of medical schools has increased in nearly all 
countries of the Region, from a total of sixty-one in 1958 to 113 in 1967. 

A grave consequence of this expansion is, however, the dilution of teaching 
staff in both number and quality. WHO has promoted the development of medical 
education by assigning staff to medical colleges, awarding fellowships to prospec
tive teachers, assisting sparsely staffed non-clinical departments, and helping to 
develop departments of preventive and social medicine and of paediatrics. The 
major difficulty in this WHO assistance has been in recruiting medical teachers for 
long-term assignments. WHO has therefore tended to rely increasingly on repeat
ed assignment of teachers on a short-term basis in various disciplines, and on 
working seminars and teams of educators to demonstrate modern teaching methods. 

The shortage of trained nurses is even greater than that of doctors. The WHO 
programme has steadily developed over the past ten years from assistance to basic 
nursing education, with integration of the public health aspects, to the support of 
post-basic and post-graduate programmes designed to increase the supply of nurse 
educators, nurse administrators, supervisors and specialists. The establishment 
of nursing units within national or state directorates of health services has also 
received WHO support in almost all the countries of the Region, resulting in 
proper guidance of all aspects of nursing services. 

To obtain a minimum of health coverage, wide use is being made of various 
categories of health auxiliaries working under professional supervision. The 
Organization has from the beginning promoted and assisted in the training of 
auxiliaries in the major health professions, particularly in nursing and midwifery, 
medicine (curative-preventive) and sanitation, including multipurpose basic health 
workers at the lowest level. Again, in view of the serious lack of adequate super
vision and assessment of functions and workload of health auxiliaries, WHO has 
encouraged the studies recently initiated in this field in India and Thailand. 

The training of radiographers, physical therapists and laboratory technicians 
has also been assisted in several countries. Since 1966 WHO, through its Revolv
ing Fund for Teaching and Laboratory Equipment for Medical Education and 
Training (see Chapter 11, page 311), has helped in the equipment of medical schools 
and teaching institutions for the other health professions. 
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Development of Health Services 

The last ten years have shown that orderly development of the health services 
demands overall planning on a long-term, phased basis if technical staff and mat
erial resources are to be used to the best advantage. The era of emergency measures 
to satisfy apparent priorities has yielded to advance planning of national health 
services. Here the advice and participation of the Organization and its represen
tatives in the countries have contributed to better planning and development, to 
improved co-ordination of international and bilateral assistance, and to greater 
emphasis on training in public health administration by means of fellowships and 
special courses. 

The establishment in Bangkok in 1964 of the Asian Institute for Economic 
Development and Planning - with the Economic Commission for Asia and the 
Far East (ECAFE) as executing agency- gave WHO the opportunity of intro
ducing health planning as a component of general social and economic planning 
by appointing a public health administrator as a member of the faculty of the 
Institute. Assistance has also been given to a variety of national health institutes. 

The strengthening and expansion of local health services and the training of 
the necessary health personnel, together with the improvement of supervisory 
cadres, have become matters of the highest importance in this region. It has also 
become essential for these services to be better supported by programmes in epide
miology, microbiology and health statistics. Priority has therefore been given to 
the development of national teaching institutions in epidemiology and preventive 
and social medicine, and of central and intermediate health laboratory services. 
Simultaneously, there has been a constant effort to rationalize the collection of 
data in rural health services and to promote better hospital recording and report
ing systems. 

A relatively new field for WHO assistance in the last two years has been the 
planning and design of hospitals and other health units. 

Maternal and Child Health 

In the field of maternal and child health, the programme has been periodically 
appraised and assistance has developed in three stages. Starting with demonstra
tion and training projects, the programme moved to a more comprehensive cover
age of the population through a network of maternal and child health centres, 
with a simultaneous strengthening of services at the centre. In the second stage, 
efforts were directed towards the integration of maternal and child health services 
into the general health system. The third phase was concentrated on education 
of paediatricians and paediatric nurses, with a parallel effort to develop public 
health nursing and to train auxiliary nurse-midwives for service at the peripheral 
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levels. In the past five years, some countries in the Region have also adopted pro
grammes of family planning within the framework of the general health services. 

Environmental Health 

As a step towards meeting urgent needs in environmental health, assistance has 
been given in training national specialists in sanitation and in the public health 
aspects of engineering. The functions and duties of professional and auxiliary sani
tation personnel have been defined, basic curricula developed and minimum requi
rements formulated for teaching facilities and staff. Most of the countries have 
received advice from WHO public health engineers and fellowships in sanitary 
engineering. 

Many rural water supply and sewerage schemes are being assisted by UNICEF 
and WHO. The Organization has also given assistance in the management and 
financial aspects of urban water supplies and sewerage and the development of 
such projects qualifying for international loans, particularly the Calcutta water 
supply and drainage scheme (see also page 256). Since 1961, as the executing agency 
for a project under the United Nations Development Programme, WHO has 
assisted in the development of the Central Public Health Engineering Research 
Institute in Nagpur (India) as a major centre for research in environmental health 
problems and training of research workers. 

Health Education 
As organized health education programmes did not exist in most countries, 

fellowships have been awarded to train health educators for the national health 
services. Assistance from UNICEF and WHO has contributed to the establish
ment of active health education units in the national health directorates of all 
the Member countries. In India, there are now fifteen state offices of this type. 
Two centres in the Region also provide training for health educators at the pro
fessional level. The methodology of the planning, implementation and evaluation 
of health education, with special attention to services and training, has been deve
loped since 1966 on an inter-country basis. 

Nutrition 
WHO has given special attention to the recognition, causes, prophylaxis and 

treatment of malnutrition, in particular through the maternal and child health 
services. It has sought to raise the level of nutrition expertise within directorates 
of health services; to organize training courses in nutrition; to promote public 
health control of special problems- in particular, endemic goitre and nutritional 
anaemias- and to participate with FAO and UNICEF in applied nutrition pro-
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grammes designed to improve nutrition education and the production and utili
zation of food in rural areas. 

Collaboration with the United Nations and other Agencies 
A substantial portion of WHO's activities in the Region has, throughout, been 

carried out collaboratively, in particular with UNICEF and the United Nations 
Development Programme. WHO has also collaborated with the United Nations 
Bureau of Social Affairs in social welfare programmes and medical rehabilitation; 
with the World Food Programme; with ECAFE in all health aspects of regional 
development schemes (such as for the Lower Mekong Basin) and in connexion 
with the Asian Institute for Economic Development and Planning; with FAO in 
applied nutrition programmes and the health aspects of irrigation projects; with 
the International Labour Organisation (ILO) on occupational health; with the 
United Nations Educational, Scientific and Cultural Organization (UNESCO) on 
the health education aspects of general education programmes; and with the 
United Nations Development Programme (Special Fund component) and the 
International Bank for Reconstruction and Development in respect of major 
water supply and sewerage projects. WHO has also worked closely with inter
governmental agencies (in particular with the Colombo Plan authorities), the 
United States Agency for International Development and other bilateral assis
tance agencies, and also with many non-governmental organizations. 

* * 
* 

In conclusion, whereas in the first ten years WHO in the South-East Asia Region 
was engaged in immediate short-term demonstration and training projects for the 
control of prevailing communicable diseases, in the promotion of maternal and 
child health and in the improvement of medical education, the last ten years have 
been chiefly directed towards the development of long-term national plans for 
integrated general health services. These plans include the building-up of basic 
health services in rural areas, staffed by health auxiliaries working under profes
sional supervision and providing reasonably adequate health coverage for the 
total population; the further strengthening of maternal and child health services 
within the framework of the general health services; the promotion and accele
ration of education and training of all categories of staff, from auxiliaries to post
graduates; and the development - as an integral part of the general health ser
vices - of epidemiological services, health laboratories and health statistics for 
better health intelligence and planning of control measures against the most pre
valent communicable diseases and other conditions. The plans also provide for 
the promotion of environmental health, with emphasis on sanitary engineering 
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education and community water supply and sewerage projects in selected rural 
and urban areas; general health education, including nutrition education; and 
evaluation of health services through periodic independent assessment and ope
rational studies. 

EUROPEAN REGION 

The European Region of WHO counts thirty-three Member States, with a 
population of just over 750 million, and stretches from the mid-Atlantic to the 
Pacific Ocean and from well beyond the Arctic Circle to below the Tropic of Cancer. 
Though in the main a certain cultural unity exists, physical and economic condi
tions vary widely. 

Even in the Region's richest lands, there are areas of economic and social 
backwardness, with health conditions far below those found elsewhere in the same 
country. National infant mortality rates varied in 1963, for example, from 15.4 
per thousand in one country to 77.4 per thousand in another; but within one and 
the same country with a national rate of 21.7 per thousand, extremes of 12.7 and 
35.4 were found in different provinces. Similar variations may be seen within 
individual cities. 

Everywhere migration is causing problems of peoples uprooted - strangers in 
their new surroundings and requiring facilities that exceed the capacity of the 
receiving areas to supply. There is much migration between countries: industrial 
and agricultural workers flock to countries with better conditions or high seasonal 
demands for labour, and tourism is no longer the privilege of the few but is enjoyed 
by the masses. Within countries displacements of population are not simply 
from country-side to metropolis but also from old towns to the new towns being 
built to relieve pressure on the old. Existing cities also need renewing. All these 
movements bring both advantages and problems to host and migrant. 

Industrialization brings its own problems, both human and environmental, 
throughout the Region. Man-made environmental pollution in all its aspects is 
a major problem and a major field of work for WHO. Pollution crosses national 
boundaries along the rivers of Europe. 

All countries in the Region have conducted national censuses and all produce 
some vital statistics. Nevertheless inter-country comparisons are hampered by 
differences in the development of statistical services, and WHO has devoted much 
effort to their improvement by means of meetings and training courses. A feature 
of most countries in continental Europe is the rising percentage of dependent 
persons in the population, now mainly due to the increasing number of elderly 
people. In Belgium, for instance, the working population between the ages of 
fifteen and sixty-five forms 63.8 per cent., children under fifteen, 23.8 per cent., 
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and those over sixty-five, 12.4 per cent. of the total. In Morocco, however, by 
way of contrast, children under fifteen years account for 45.8 per cent. and 
persons of sixty-five and over for only 2.5 per cent. of the population, leaving a 
working population of 51.7 per cent. 

Communicable and Non-Communicable Diseases 
With the exception of relapsing fever in North Africa, the Region is now free 

from the six quarantinable diseases defined in the International Sanitary Regula
tions, but is at risk from imported cases, especially of smallpox. Quite recently, 
cholera El Tor briefly invaded Uzbekistan, USSR. 

In malaria control, also, great progress has been made, and in continental 
Europe, under the impact of the co-ordinated eradication plan, transmission no 
longer exists. 

Despite general advances, the control of other diseases is uneven. For instance, 
in one country no cases of diphtheria have been reported since 1962, while in 
another there was an incidence of 20 per hundred thousand in 1964. Moreover 
there are black spots in all countries, even in the control of bacterial diseases, one of 
these being the rise of hospital cross-infections with antibiotic-resistant organisms. 

Tuberculosis is slowly declining. Again, there are wide inter-country diffe
rences, from a death rate, in 1964, of 38.4 per hundred thousand in one country 
to 1.5 in another. However, wide differences occur within countries: for example, 
in the United Kingdom in 1965 the death rate from tuberculosis in men aged 
forty-five to sixty-four varied in different hospital regions from 20.5 to 4.6 per 
hundred thousand. 

Control is being achieved over some virus diseases - notably poliomyelitis. 
No cases are now being reported in several smaller countries; in others, even 
highly populated, rates had fallen by 1965 to below 2 per million. 

On the other hand, viral hepatitis has been a considerable problem, mainly in 
Central European countries. 

With this decline in communicable diseases, other threats to health are assum
ing greater importance. In a large majority of countries, accidents now rank 
first or second among causes of death between the ages of one and forty-four. At 
a more advanced age, chronic and degenerative diseases, such as cardiovascular 
disease, cancer, rheumatism and chronic lung disease are the main problems. The 
problem of cardiovascular diseases has been the object of numerous consultations, 
inter-country meetings and collaborative research sponsored by WHO in European 
countries, especially Belgium, Czechoslovakia, Denmark, France, Italy, the Nether
lands, Sweden, the United Kingdom and the USSR. 

Mental ill health is a major problem in Europe today, making great demands 
both on hospital accommodation and on physicians, nurses and other health 
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workers. Considerable work has been done in this field, with emphasis on pre
ventive programmes, children's mental health and the place of mental health in 
public health practice, including epidemiological aspects. 

Health Services and Medical and Allied Education 
With the exception of two small countries, all countries in the Region now 

have one or more medical schools. Almost half of the world's medical schools 
are in the European Region. There is a relatively high physician/population ratio, 
with a median of 1 : 840, but extremes of from 1 : 510 to 1 : 9700. Similarly, for 
the hospital bedfpopulation ratio the median is 1 : 115 and variations range from 
1 : 70 to 1 : 600. 

A striking feature of Europe is the wide difference in types of health service 
and their forms of administration. Most countries of the Region have highly 
developed medical care insurance systems, while others have national health ser
vices providing medical care and, to a large extent, drugs and appliances, free to 
the population. In the latter case, the hospitals are mainly state-owned, but in 
some countries they are owned and operated by local government bodies, while 
in others, religious and charitable organizations, together with some degree of 
private enterprise, provide a substantial amount of hospital care. 

Nevertheless, in practically all countries, subsidized medical care- covering 
both general practitioners' and hospital services- is available to at least 80 per 
cent. of the population. All countries have public health services, some of them 
extensive. 

Clearly, variations in health status depend on many factors other than the 
type of health service in a country. Nevertheless it is interesting to note the similar 
results in certain countries with health services of different kinds, according to 
their own environment. For instance, in 1965 the infant mortality rate of 25.3 
per thousand in Czechoslovakia was identical with that in Ireland. Similarly, in 
1962, the perinatal mortality rate in Sweden was 23.8 per thousand live births, and 
in the Netherlands 24.4 per thousand. Yet in Sweden 99 per cent. of births took 
place in hospital, and in the Netherlands only 28 per cent. 

No country is entirely content with its health services; studies and experiments 
are going on everywhere. WHO has contributed consultant services and provided 
a setting for study and discussion on the planning and evaluation of medical care 
and public health services. Many aspects of hospital organization, and the rela
tions between the hospital and the community, have also been explored in this 
way. The health aspects of regional economic planning and community develop
ment have been studied in a European setting and in urban areas with the partici
pation of the United Nations and other agencies. Much of this work has helped 
newly independent countries to replan their health services and train their staff. 
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WHO has also promoted discussion on such topical subjects as ionizing radia
tion and health applications of computers and data-processing, and has arranged 
training courses for health officials in these fields. 

Much effort has been devoted to the development of nursing services and nurs
ing education, culminating in the establishment of two international centres of 
higher nursing education, one teaching in English and one in French. Planning 
has been started for the establishment of a centre teaching in Russian. 

Among environmental problems, important matters of water supply and 
sewage disposal have been attacked, both in individual countries and on an inter
country basis, in collaboration with the other agencies concerned. The pollution 
of waters, rivers, lakes and sea, as well as air pollution, have been studied with 
particular attention to basic problems of measurement; standards and epidemiolo
gical studies. 

The education of health personnel has been a central theme throughout the 
decade. All countries have availed themselves of fellowships offered by the Organ
ization. One feature of the programme has been courses for training teachers in 
specific subjects, such as human genetics or the medical aspects of radiation. 
Meetings have been organized to study undergraduate medical education, as 
regards both content and method, and the further training of doctors and of 
public health officers in relation to their work in the community. 

These activities have called for frequent collaboration with many universities 
and teaching institutions, as well as with intergovernmental bodies such as the 
Council of Europe and the Economic Commission for Europe. As a direct 
result of WHO initiatives, continuing association has been established between 
European schools of public health, and also between schools of tropical medicine. 

Work in the European Region differs in emphasis from that in other regions. 
Though direct assistance to countries in need of it has not been neglected, there 
has been constant activity to promote the exchange of knowledge available within 
Europe and elsewhere. This has, in part, been achieved through an extensive 
series of symposia, conferences and travelling seminars for senior health staff. 

The emphasis is thus on inter-country activities, education, exchange of know
ledge and special-purpose courses. 

Europe and the Needs of other Countries 
Europe has vast potential means to assist other areas. Much of this potential 

is being used, though only a fraction of it is channelled through the Organization. 
The medical schools and institutions of Europe are thronged with overseas students 
for advanced or basic studies. The Organization has provided considerable 
numbers of fellowships for post-graduate studies and some for undergraduate 
students from newly independent countries which do not yet have a medical 
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school; the latter face the problem of adaptation to the needs and conditions in 
their own countries. The special measures taken to deal with the Congo emergency, 
when France and Switzerland took "assistants medicaux" on WHO fellowships 
to complete their education as fully qualified physicians, are described elsewhere 
in this volume (see page 89). Approximately one half of all WHO fellows from 
all parts of the world study in the European Region during some of the period 
covered by their fellowships. Many of them take part in regular classes at Euro
pean post-graduate schools and institutes, but a feature of WHO's regional educa
tional programme is the ad hoc course which gathers in students from other regions 
also. For example, the anaesthesiology course in Copenhagen, sponsored by 
WHO and supported by the Danish special contribution to the Technical Assis
tance component of the United Nations Development Programme, received 
students from over fifty-nine countries between 1958 and 1967. This programme 
also provides refresher courses for former students to bring them up-to-date on 
recent advances, while teachers from the course visit and lecture in some of the 
countries of origin of the students. 

There are also courses designed to train specialists, such as the WHO-sponsored 
courses in tuberculosis at Prague in English and at Rome in French, or the course 
on maternal and child health in Warsaw, assisted by UNICEF. WHO also colla
borates with the UNICEF-aided International Children's Centre in Paris. 

Co-operation with the United Nations and other Agencies 

In providing assistance to some of its Members, the Organization has had the 
collaboration of other agencies in the United Nations system, notably UNICEF 
and the United Nations Development Programme. 

Much of UNICEF's aid has been devoted to control of communicable diseases, 
and it has also provided assistance for training maternal and child health personnel, 
including nursing and midwife-aids; more recently, wider support has been given 
for programmes such as the development of public health services in Algeria. 

The United Nations Expanded Programme of Technical Assistance, now the 
Technical Assistance component of the United Nations Development Programme, 
has frequently co-operated with WHO, notably in projects of environmental sani
tation, education for the paramedical professions and of auxiliary personnel, 
development of basic health services and control of communicable disease. 

Three projects financed by the Special Fund component of the United Nations 
Development Programme were in operation in 1967, with WHO as executing 
agency: waste disposal and water supply in Malta, the protection of river waters 
against pollution in Poland, and a master plan for water supply and sewerage for 
the Istanbul region in Turkey. There have been many opportunities for collabo-
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ration with the United Nations, other agencies of the United Nations system, 
intergovernmental and non-governmental organizations. 

EASTERN MEDITERRANEAN REGION 

The seventeen Member States and one Associate Member of the Eastern 
Mediterranean Region, with a total population of almost 250 million increasing 
at the rate of about 2.5 per cent. a year, have been trying to bring rapid technolo
gical advances to bear on social and economic problems that took root thousands 
of years ago. 

Planning 

Some countries are starting virtually from zero, still drawing up blueprints of 
an orderly social growth. Others have already developed comprehensive planning 
and executive organs to make full use of all available social and economic resour
ces. The formulation of plans for social and economic development has become 
accepted government practice in most countries of the Region. The preparation 
of health plans - either long-term prospective plans or a succession of short-term 
plans - has increasingly become an integral part of normal government activity, 
though in ways that vary with the administrative practices of each government. 

Many governments in the Region have drawn up periodic health inventories 
to the extent possible. These have included information on existing health ser
vices, health institutions, including training institutions, and the major health 
problems, and a review of resources, both human and material, available for the 
health services. The governments of some countries (Ethiopia, Iran, Jordan, 
Libya, Pakistan, Saudi Arabia, Somalia, Sudan and the United Arab Republic) 
have prepared such inventories, mostly with assistance from WHO. 

A critical observation of these developments in many countries leaves open 
the question whether health plans really form part of an integrated overall natio
nal plan. Sometimes the national plan still appears as a mere aggregate of indivi
dual sectorial plans developed in isolation and subjected to co-ordination, mainly 
of a financial nature, at higher levels. The necessary, continuous consultation 
between health ministries and all other departments concerned with the national 
plan, not least the top government planning authority, is developing slowly. 

Development of Health Services 

Attempts have been made to assist in the advanced planning of essential struc
tures through public health advisory services, demonstration and training projects, 
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pilot areas, rural health services and other activities. Urgent problems of higher 
priority as well as lack of adequate resources have, however, hampered progress 
in many instances. This planning is the pre-condition for a satisfactory further 
development of health programmes and especially for the operation and integra
tion of mass campaigns in the Region. The experience gained during the past 
decade shows that well organized networks of health services are indispensable as 
a basis for any short-term or long-term health programme. In many instances the 
lack of adequately staffed and equipped local health services still constitutes a 
serious handicap to the sound development even of health programmes and cam
paigns which, as such, no longer represent a technical problem - for example, 
smallpox eradication or tuberculosis control. 

Education and Training 
A major obstacle to the development of health services is the lack of trained 

medical and paramedical staff and their auxiliaries. Particular emphasis has there
fore been laid upon assistance in the education of health personnel at all levels. 
Despite the efforts made to raise, for example, the number of physicians, there are 
still very wide variations in the physician/population ratio in the several countries. 
At one end of the scale are countries with ratios of l : 400 or l : 800; at the other 
end there are ratios of l : 30 000 or less. The regional mean appears to be of the 
order of l : 4500. 

Nevertheless there has been a steady increase in the number of registered phy
sicians in the Region as a whole, although in one or two countries the situation 
has not appreciably improved, and may even have deteriorated owing to the depar
ture of expatriate physicians. 

WHO has helped a number of countries, including Ethiopia, Syria and Tunisia, 
to establish new medical schools, by providing consultative groups, teaching per
sonnel, supplies and equipment, and fellowships for the training of teaching staff. 
It has also assisted in reviewing the possibility of establishing new medical schools 
in Kuwait and Saudi Arabia. Fellowships for undergraduate medical education 
have been provided for countries without medical schools. 

Nursing education in the Region generally has lagged behind medical educa
tion, despite strenuous efforts by governments and private bodies. A few figures 
for the years 1963-1964 will illustrate the current situation. Taking together qua
lified nurses and midwives, but not assistant or auxiliary workers, the nurse-and
midwife (NM)/population ratio at its best is about 1 : 980, with a NM/physician 
ratio of 1.3 : 1. At the other end of the scale figures are more difficult to assess, 
but there are some NM/population ratios of 1 : 22 000, with a NM/physician ratio 
of 0.5 : 1. The situation is even worse in two or three countries where there are 
virtually no fully trained nurses of professional standard. By comparison, many 
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economically developed countries have a NMfpopulation ratio of 1 : 400 and a 
NM/physician ratio of at least 2 : 1. 

In practice, the situation is less serious than the above figures indicate, because 
all countries have a large number of nursing auxiliaries of various types, and if 
these are added to the fully qualified personnel the ratios improve significantly. 
Using auxiliaries on a large scale is not an ideal situation. The major tasks in this 
field in the next decade will be to expand the training of fully qualified nurses as 
rapidly and extensively as possible, and to improve the training and supervision 
of auxiliary workers. 

Communicable Diseases 
The principle of malaria eradication has been accepted and implemented 

in a number of countries of the Region. While ten years ago only limited malaria 
control measures were in operation, today, with the assistance of WHO, nine 
countries are carrying out full-scale malaria eradication programmes and four coun
tries are in the pre-eradication stage. 

The main hindrances to complete eradication of smallpox have been scattered 
populations, nomadism and periodic migrations. Moreover, the Eastern Medi
terranean Region is bordered by some of the highly endemic regions of Africa and 
South-East Asia. In addition, slow progress in the development of local health 
services in some countries results in insufficient surveillance and control. Since 
1959-1960, when a WHO survey team assessed the smallpox situation, the produc
tion of vaccine has been stimulated, fellowships have been granted for training 
national personnel and eradication projects have been assisted by WHO. Further 
intensified efforts are needed to wipe out the disease. 

Cholera has reappeared in the Region owing to the westward spread of cholera 
El Tor. On the basis of past experience, governments of countries on the expected 
line of spread and the authorities responsible for the Mecca Pilgrimage prepared 
and instituted measures of protection against potential infection. WHO gave 
assistance in various forms. Over the last ten years the Pilgrimage has remained 
free of infection, thanks to the efforts of all governments concerned. 

National programmes for the control of schistosomiasis have been developed 
in several countries of the Region and different approaches have been used in each 
country. WHO has assisted in particular Iran, Iraq and the United Arab Repub
lic, and more recently Libya, in establishing pilot projects for the study of the 
disease and the development of an effective and economical methodology for its 
control under local conditions. Elsewhere assistance has taken the form of tech
nical advice or improvement of labomtory facilities and the supply of mollusci
cides, herbicides and medicaments. Sem:.aars, group meetings and training courses 
have been organized. Fellowships and research grants have been provided. As 
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a result, qualified, well trained national staff are now available in each country 
where this disease is present. 

Tuberculosis was among the leading causes of death in the Region, and high 
priority has been given to control programmes. The discovery of effective and 
inexpensive drugs made possible the reorientation of national programmes, which 
previously concentrated on the institutional care of individuals. Despite these 
technical advances, the control of tuberculosis still remains a serious problem, 
though many countries have reached a stage where nationwide campaigns can be 
envisaged. 

One element in the effective control of communicable diseases is the existence 
of efficient laboratory services, both for diagnostic purposes and for the prepa
ration of vaccines. A number of countries have given attention to this subject, 
and inter-country programmes have been organized, with the assistance of WHO, 
for laboratory personnel training. For example, in Lebanon a course for training 
laboratory technician instructors has been running for a number of years. 

Environmental Health 

The establishment of environmental sanitation services staffed with profess
ional personnel, as a necessary step towards the development of national pro
grammes in this field, has been assisted. But the total number of sanitary engineers 
in the Region remains small. 

The provision of safe drinking-water is one of the major problems. It is esti
mated that no more than one-third of the population have access to piped water 
within a reasonable distance of their houses, and these supplies are often inter
mittent. The remainder must obtain their domestic water from open wells or 
surface sources, usually highly contaminated. The problem is further compli
cated by the rapid increase in the population. 

Nutrition 
Most of the countries of the Region have insufficient food supplies and large 

population groups vulnerable to malnutrition. The population is young, with 
high fertility and mortality rates. Nutrition programmes have been developed in 
a number of countries, with the co-operation of the United Nations Development 
Programme, UNICEF, FAO, ILO, UNESCO and WHO. 

Radiation Health 

Finally, the rapid development in the use of sources of ionizing radiation during 
the past decade has posed problems, here as in other regions. There has been a 
steady growth of advisory services to national health authorities and institutions 
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where radiation is in use or being planned, together with training programmes, 
with particular attention to radiation health protection. 

WESTERN PACIFIC REGION 

The Western Pacific Region covers a vast area which includes countries and 
territories showing a considerable variation in environment and standing at vary
ing stages of technological, economic and social development. There are twelve 
WHO Member States with a total population of roughly 220 million (excluding 
mainland China). 

In Australia, Japan and New Zealand, non-communicable diseases of later life 
cause the highest mortality. In China (Taiwan), Hong Kong, Malaysia, the Phi
lippines and Singapore, infectious and parasitic diseases continue to be leading 
causes of death, but degenerative diseases and accidents are becoming important. 
There is a third group of countries and territories, in which most of the illnesses 
and deaths can be ascribed to infectious and parasitic diseases. 

WHO assistance has, in the main, been directed to the developing countries, 
which are faced with vast problems and have limited resources. Ten years ago, 
the governments of these countries still showed a preference for projects from 
which visible results could be expected quickly. Gradually, however, it became 
apparent that communicable disease control programmes could never be comp
letely successful unless they were part of a strong health structure. The trend 
towards integration has gained impetus, but is hampered by lack of funds and 
personnel and, in some cases, unsettled conditions. 

Development of Health Services 
The importance of long-range health programming as an integral part of socio

economic development, the necessity for establishing a planning body in the natio
nal health administration, and the need for statistical data for health planning and 
programme evaluation, are now receiving much attention. Emphasis is being 
placed on realistic planning in terms of manpower needs and resources, taking 
into consideration projections of population increases and the need both to expand 
health services and to improve their quality. In nine countries and territories, 
health plans have been integrated into overall development plans. A number of 
other countries have included provision for health in national development plans, 
or have indicated their desire to integrate health planning with the national plan. 

The continuing growth of population, the increasing size of the over-sixty 
age-group in some countries, and the relative rise in the number of chronic patients 
have increased the demand for some institutional services. There is an evident 
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need for better planning and use of hospitals, the establishment of adequate health 
care linked with hospital outpatient departments, the provision of ambulatory 
medical care and rural health units, the co-ordination of private and public efforts, 
and the introduction of health insurance schemes. 

Occupational Health 

Rapid industrialization in many countries has brought concomitant health and 
safety problems. Projects of assistance in this field are either in progress or being 
planned in six countries. The organization of occupational health services and 
the need for co-ordination between health and labour authorities have been dis
cussed in two regional seminars organized jointly by ILO and WHO. 

Maternal and Child Health 

In many instances, specialized projects have been used as stepping stones for 
the building of comprehensive local health services. This is particularly true of 
maternal and child health activities which, in a number of areas, especially in the 
South Pacific, have stimulated the development of rural health services. Maternal 
and infant mortality rates have continued to fall, and there is much closer co-ordi
nation of preventive and curative services for mothers and children. A persistent 
problem in many maternal and child health programmes is how to reach pre-school 
children, and a promising development in this connexion is the establishment and 
regular use of day-care centres. Interest in school health services has increased, 
and these are now being used for the health education of schoolchildren and, 
through them, of the families. 

The interrelationship between population growth and health has aroused a 
considerable amount of interest in the Region. A number of countries have 
undertaken family planning campaigns. In some cases this started as an isolated 
and independent activity. In others it was linked with the health services, espe
cially with those for maternal and child health. 

Nursing 

Pressure for more nursing care has sometimes resulted in the implementation 
of unsatisfactory training programmes to meet the demands for more nurses. 
The need to achieve a balance between the numbers of nurses and the quality of 
nursing is a problem throughout the Region. WHO is assisting in the develop
ment of general nursing education programmes at all levels, patterns of nursing 
education are being evaluated, and new approaches and methods introduced. 
Nursing personnel are participating in WHO-assisted projects designed to streng
then public health administration, and in country and inter-country health teams. 
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Health Education 

The Regional Committee at its sixteenth session in 1965 stressed the impor
tance of establishing health education services as an essential and integral part of 
national health programmes, with professionally qualified health education per
sonnel. Post-graduate courses for health educators have been started in two coun
tries and similar courses are planned in two others. Twenty-one countries and 
territories now have health education units in their national health services. 
Inter-ministerial committees have been organized by education and health 
authorities in a number of countries. 

Nutrition 

Problems of malnutrition in the developing countries centre chiefly on mothers 
and children, especially infants. Protein-calorie deficiency, vitamin-A deficiency, 
nutritional anaemias, goitre, growth retardation, high infant mortality rates and 
poor patterns of infant feeding have been recognized as the main problems. WHO, 
together with FAO, has encouraged the establishment of national food and nutri
tion committees to formulate and co-ordinate priorities and policies. The trend 
is towards helping governments to develop practical programmes of applied nutri
tion in which health, education, agriculture and community development are all 
involved and in which the positive participation of local communities is actively 
fostered. Programmes of this type are in operation or are planned in eight coun
tries, including one in Fiji sponsored jointly by the Government, FAO, the South 
Pacific Commission, UNICEF and WHO. 

Nutritional concepts and activities are being progressively integrated into 
health programmes, particularly those concerned with maternal and child health, 
and introduced in the training of health personnel. 

M ental Health 

The care of mental patients in many developing parts of the Region is still 
undertaken by tradition in the close-knit family circle, except in acute cases. With 
increasing urbanization and lessened family cohesion, however, greater reliance is 
placed on governmental care facilities, although this is tempered by a preference 
for community health programmes rather than institutional care. WHO has been 
conducting epidemiological surveys of mental health, promoting training in 
mental health nursing, and helping several countries in the study of the mental 
health problems of urbanization and industrialization. 
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Dental Health 

Although dental care receives a low priority in most of the developing coun
tries, dental epidemiological surveys have been carried out in a number of areas. 
These have drawn attention to the needs and possibilities for setting up national 
dental health programmes. 

Health Statistics 

The lack of reliable health statistics, due to the shortage of adequately trained 
staff, still remains a major problem in many parts of the Region. WHO is assist
ing some countries in the overall organization of a statistical service, and others in 
special aspects, such as hospital and health centre records and statistics. 

Environmental Health 

Recent outbreaks of epidemic diseases have demonstrated the need for more 
vigorous and more comprehensive environmental health programmes. The prob
lems are widely recognized, but many continue uncorrected, partly because of 
lack of funds for the necessary measures. WHO has advised governments on 
environmental health in general, on water supply and food sanitation, air and 
water pollution and sewerage, and has assisted training programmes for environ
mental health staff. Emphasis has been placed on establishing central units to 
plan, administer and supervise the work. Courses have been organized for various 
categories of sanitation personnel, including undergraduate and post-graduate 
courses in sanitary engineering, in four countries. 

The improvement of community water supplies and wastes disposal remains a 
problem in the greater part of the Region. In six of the least developed countries, 
with a total population of about ninety million, not more than a fifth of the 
urban population has access to safe water supplies. Construction programmes 
for individual and community water supplies and sewage disposal system are 
in operation in a number of places, particularly in the South Pacific area. Pre
investment engineering studies with a view to obtaining long-term loans for the 
construction of waterworks and sewerage systems are being increasingly under
taken. 

Communicable Diseases 

There have been significant changes in the prevalence and occurrence of commu
nicable diseases. Cholera El Tor, haemorrhagic fever and plague have either 
reappeared or shown an alarming increase in incidence; in contrast, smallpox, 
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yaws, poliomyelitis and rabies have fallen to very low levels. Japanese encepha
litis, schistosomiasis, filariasis and other parasitic diseases are problems in certain 
countries. Measures to combat communicable diseases have been strengthened 
and immunization programmes are being expanded everywhere. Assistance has 
been provided in upgrading central and provincial laboratories and in the estab
lishment of epidemiological and health statistics services, which will be respon
sible for planning and guiding national disease control programmes. The con
tinuing high incidence of certain quarantinable diseases has focused attention on 
the importance of systematic measures to prevent the spread of diseases from one 
country to another. 

Malaria is still a problem in nineteen out of the thirty-five countries and terri
tories in the Region, its nature and extent varying according to the local environ

\JTf-lf'\ is helping five countries with eradication programmes and four 
pre-eradication stage. Operational and administrative problems 

1., .J hamper some programmes and the lack of efficient local health ser-
vices to support the eradication programmes is a major handicap. 

For tuberculosis, still a most important public health problem, WHO assis
tance has been given to almost every country and territory either by regional 
advisory teams or in long-term projects. Governments have accepted the pilot 
area approach as a means of testing the feasibility and adaptability of modern 
methods of community-wide control under local conditions. The nucleus of an 
organized tuberculosis control service and an active BCG vaccination service now 
exist in almost every country and territory in the Region. Approximately three 
million vaccinations are being performed each year in the programmes assisted 
by UNICEF and WHO. Two types of regional courses have been organized: an 
annual course for tuberculosis workers from all parts of the Region, and one for 
assistant medical officers in the South Pacific area. 

Education and Training 

Manpower shortages in most health professions remain a serious issue in 
many countries of the Region. They are particularly acute in the newly indepen
dent and more rapidly developing countries, where demands for improved health 
services are greatest. Another problem is the loss of trained staff by emigration 
which is affecting most of the Region, particularly the less developed countries. 

An element of training, therefore, is contained in practically all activities 
receiving assistance from WHO, and many are wholly devoted to education and 
training. Eight new medical schools were established during the decade, bring
ing the total in the Region to eighty-three. Strong support has also been given to 
public health training. Over the decade, WHO has sponsored or participated in 
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125 group educational activities. The number of fellowships awarded has increas
ed each year, with emphasis on fellows studying in countries with a similar back
ground to their own, within the Region. The improvement of standards of under
graduate and post-graduate medical education was discussed extensively at confer
ences of deans of medical and public health schools held in 1963 and 1967. 

* * 
* 

The following chapters summarize the activities undertaken by the World 
Health Organization with respect to the health problems outlined above and to ~ 
other developments in the field of health. ~ 



CHAPTER 2 

0 rganization 
of Health Services 

Several elements have exerted influence on the activities relating to the organ
ization of health services. They include the emergence of many newly inde
pendent countries, a more informed and demanding public, the cost of health 
care and the concept of balanced economic and social development. 

The Organization has been increasingly called upon to assist the national health 
authorities in carrying out their responsibility for formulating a detailed national 
programme covering all the various preventive, curative and other fields, 
and for seeing that the health sector has a definite place in the overall national 
development. 

There has been a tr~.;nd towards the reorganization of existing health services, 
at the central, intermediate and local levels. This has tended to promote the 
association of originally separate specialized services in an integrated whole, and 
has in many cases given a powerful impulse to the development of the health ser
vice in general. 

Reorganization of health services and changes of emphasis in their develop
ment are closely associated with the need to evaluate both the technical and admi
nistrative aspects of the programmes and the use being made of manpower and 
financial resources. Operational research programmes and field studies have 
been related to these developments, with special attention to the needs of develop
ing countries. 

This chapter covers activities in the areas of planning, administration of public 
health, medical care, health laboratory services, occupational health, health 
education, maternal and child health, nursing and health statistics. The training 
of manpower is dealt with in the next chapter. 

NATIONAL HEALTH PLANNING 

Although WHO's assistance to governments in strengthening their national 
health services has from the start included advice on health planning, little 
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consideration was originally given to the relation of the health sector to general 
socio-economic development. Study of this relationship is, as far as WHO is 
concerned, a fairly recent development. Much of the early work was done in the 
Region of the Americas. 

The Pan American Health Organization participated in Aprill959 in the second 
meeting of the Special Committee of the Organization of American States, which 
emphasized that health problems must be considered as fundamental when eco
nomic and social development is being planned. 

Most of the countries of Latin America have prepared to engage in national 
health planning as part of their general national development programmes (see 
also page 15). By 1967 six countries in Latin America had formulated national 
health plans, and in eleven others the process of health planning had become 
established as part of the national development effort. 

A major difficulty was the lack of methods for measuring health needs and 
presenting them in a manner comparable with other demands for national 
investment. Since 1962 an annual three-month course for health planners 
has been sponsored by PASB/WHO Regional Office for the Americas with the 
Latin American Institute for Economic and Social Planning in Santiago, Chile, and 
national health planning courses have received assistance from the Organization. 

The Fifteenth World Health Assembly (1962) authorized an accelerated pro
gramme for assisting newly independent and emergent States, particularly in 
Africa, with emphasis on national health planning and the related training. Since 
then national health planning projects have been undertaken in five African coun
tries - Gabon, Liberia, Mali, Niger and Sierra Leone - with assistance from 
WHO and financial support from the United States Agency for International 
Development. WHO provided health planners to act in an advisory capacity, and 
supporting staff. National health planning committees were set up by the govern
ments and provision made for collaboration with the central planning boards 
and other governmental agencies. 

Five national health plans have thus been drawn up for countries in Africa, 
and approved and published by the governments concerned. In each case the 
plan provides for a comprehensive programme which can be implemented with 
the resources available over a given period - ten or fifteen years - in successive 
stages. These are outlined in the plan and take into account the characteristics 
of the country, the state of the existing health services and the health problems 
requiring priority attention. 

To arouse interest in national health planning as a component of economic 
development, various meetings have been organized. An example was a seminar 
in Manila in 1964, when participants from fifteen countries or territories in the 
Western Pacific Region reviewed current practices in the subject and drew up 
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guidelines for national health planning in their countries, taking into account the 
resources available for the implementation of the plans. 

The choice of health planning as the subject of the technical discussions at the 
Eighteenth World Health Assembly in 1965 reflected the growing interest of Mem
ber States in this field. The wide participation in the discussions confirmed the 
importance given to the organization and rational deployment of resources in 
the interests of public health. It was recommended that WHO should institute or 
support experimental research into the establishment of norms for use in the plan
ning of health services, promote courses of training in health planning and provide 
guidelines to facilitate planning in developing countries. 

These technical discussions were followed by a series of activities concerned 
with the study of the planning process. In October 1965 an inter-regional semi
nar on national health planning was held in Addis Ababa, to review the experience 
gained in the five Mrican projects mentioned above. The participants, from coun
tries of the African and Eastern Mediterranean Regions, discussed the possibility 
of formulating a general policy and methods which might help governments of 
developing countries in the preparation of national health plans. The final report 
has been widely distributed. 

In 1966 an expert committee on national health planning in developing coun
tries 1 considered the subject under three aspects: the preparation of planning, the 
elaboration of the plan and planning methods, and training for planning. The 
committee emphasized the need for training in health planning to be given to all 
supervisory staff in health departments, and outlined the subjects to be included 
in the curriculum at different levels. 

Following that recommendation, and using the experience gained in the Region 
of the Americas, a pilot course in national health planning was given in 1967 at 
the University of the West Indies, Kingston, Jamaica. It included a theoretical 
part taught by university staff and lasting eight weeks, and a practical part under
taken in Trinidad with the Organization's assistance. 

Collaboration with the United Nations and with other specialized agencies has. 
been sustained, and close liaison has been sought with the more important bila
teral and multilateral programmes of assistance to developing countries. The 
Organization has co-operated with the Mrican Institute for Economic Develop
ment and Planning in Dakar, the Asian Institute for Economic Development and 
Planning, Bangkok, and, through PASB/WHO Regional Office for the Americas. 
with the Latin American Institute for Economic and Social Planning, Santiago. 
Chile. It has participated in the general training courses given in the three insti
tutes. 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 350. 
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PUBLIC HEALTH ADMINISTRATION 

The establishment of permanent, well-staffed and effective health services has 
been a major aim of WHO's advisory work in public health administration over 
the last ten years. Strengthening of local health services, the health component 
of community development, integration of mass campaigns against specific 
diseases into general health services, urbanization and research on public health 
practices have been some of the main concerns of the Organization in this field. 

The third Expert Committee on Public Health Administration (1959) 1 discus
sed the organization and further development of health services at the local level 
in rural areas. These, often very simple health establishments, need to be linked 
with larger and better equipped institutions to a centre or centres with hospital 
facilities and specialist staff where a higher level of services is offered. The pattern 
obviously varies from country to country, depending on local conditions and social 
and economic circumstances. 

Increasing concern to provide essential preventive and curative health facilities 
to all the population, especially to inhabitants of the remoter districts where health 
services are often non-existent, has been reflected in the attention given to the estab
lishment of basic health services to meet the everyday simple needs of the inhab
itants. This is in line with the view expressed by the Fifteenth World Health 
Assembly that: "The creation of a network of minimum basic health services must 
be regarded as an essential pre-investment operation, without which agricultural 
and industrial development would be hazardous, slow and uneconomic." 

In many parts of the world the development of basic health services, particu
larly in rural areas, is being extensively supported by UNICEF, which in 1966 pro
vided assistance to over ninety projects of this type. In Latin America the pro
gressive integration of hospital and basic health services is a feature in many pro
grammes- such as those in Brazil, Chile, Ecuador, Guatemala and Venezuela. 

Often projects for the improvement of maternal and child health serve as useful 
nuclei for the further development of local health services. These, as in a recent 
exploratory attempt in Iraq, Lebanon, Somalia and Tunisia, may include -
through appropriate training of personnel - such activities as simple mental 
health. 

In many countries circumstances have brought about a concentration of effort 
on the control of some particular disease- such as yaws, tuberculosis, smallpox 
or malaria- through mass campaigns. For permanency of results and economy 
after the early stages, there is need to rely on the facilities offered by local health 
services (see Chapters 4 and 5). Such campaigns themselves can serve as a step 

1 Wld Hlth Org. techn. Rep. Ser., 1960, 194. 
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towards comprehensive health programmes, and should be progressively assimi
lated in the general health services. This is generally agreed and has been stressed, 
notably in the second and third general programmes of work (covering the periods 
1957-196}1 and 1962-19662). 

A study group 3 examined the question of integration of mass campaigns into 
the general health services and underlined the great complexity of the operations 
involved which exclude the possibility of any general solution.4 The group out
lined two possible approaches- the sequential campaigns and the pre-eradication 
programme. The latter is being increasingly applied in the case of malaria, an 
example being the development of basic health services in rural areas within the 
pre-eradication programme in Togo. 

In the other approach, the early stage of a campaign against one disease is 
followed by surveillance measures undertaken concurrently with activities against 
other diseases, thus allowing the single-purpose campaign staff to broaden their 
experience and be fitted gradually for the developing basic health services. The 
use of yaws surveillance teams for smallpox vaccination and leprosy case-finding 
is described later (see page 121). 

The process of integrating mass campaigns into the health services is going 
forward in many countries with the advice of WHO and often with strong support 
from UNICEF. This is the case in Afghanistan, Algeria, Ethiopia, Greece, India, 
Indonesia, Iraq, Pakistan, Philippines, Senegal, Syria, Thailand and Tunisia. 

During recent years WHO has assisted a number of countries- among them 
Cyprus, Malaysia, Philippines, Sudan and Thailand -to assess their health ser
vices and has advised on measures for their reorganization and development. In 
work of this kind one of the problems is often the lack of basic epidemiological 
and statistical information on health and the traditional training of personnel 
without adaptation to local needs and circumstances. This calls for arrangements 
whereby the health services may engage in studies and may contribute to the edu
cation and training of health personnel. 

One solution which is explored is that of a health development institute, to be 
entrusted with such functions. The Organization is helping the Government of 
Bulgaria in developing the central institute of public health, in Sofia, which is to 
be concerned with the reorganization of peripheral public health services and with 
the training of health personnel to meet local needs. This project is supported 
by the Special Fund component of the United Nations Development Programme. 

1 Off. Rec. Wld Hlth Org. 60, Annex 4. 
2 Off. Rec. Wld H/th Org. 102, Annex 2. 
3 Wld Hlth Org. techn. Rep. Ser., 1965, 294. 
• Gonzalez, C. L. (1965) Mass campaigns and general health senices, World Health Organization, 

Geneva (Publ. Hlth Pap. No. 29). 
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The growth of health services has been mostly empirical, based on trial and 
error, and deeply influenced by tradition. While the need for evaluation is recog
nized, progress is slow. But methods of operational research are gradually 
being introduced. The place of WHO in research in this field was discussed by 
two scientific groups on research in public health practice in 1960 and 1961. Such 
research was defined by the groups as a continuous function of a health 
agency to acquire or advance knowledge in the application of medical, social 
and allied sciences, through scientific studies, for direct utilization in planning, 
organization and administration of services to promote, protect and restore 
health. 

A community health study was carried out with the Organization's assist
ance in Northern Ireland (near Belfast), with the object of developing methods 
for testing the needs of the population as stated by its members or objectively 
determined in other ways, and of measuring the gap between available services 
and requirements. This investigation resulted in the drawing up of a list of indi
cators of community health, of major factors affecting these indicators, and of 
some medical standards in the provision of public health services. 

These preliminary findings are to be applied again in other areas in developing 
countries to ascertain the validity and feasibility of the method in different local 
conditions. It should then be possible to work out a methodology and to 
determine a set of norms for planning community health services on a realistic 
basis. 

The problems, functions and organization of urban health services were discus
sed in 1962 by an expert committee on public health administration. 1 It examined 
the preventive and remedial measures which could be taken, with particular atten
tion to the responsibilities of the health authorities in expanding and improving 
health and sanitation programmes in urban and peri-urban areas. 

The problems of city growth in the developing and developed countries, and 
the various attempts being made to solve them, were reviewed by the Twentieth 
World Health Assembly in 1967 during the technical discussions on "The chal
lenge to public health of urbanization".2 

Health cannot be dissociated from community development programmes and 
broad programmes of social reform which can facilitate national development. 
WHO has contributed to the work of the United Nations Commission for Social 
Development in fields relating to health. It has collaborated with the United 
Nations and specialized agencies, contributing assistance in individual countries 
and participating in the work of the two regional community development train-

1 Wtd Hlth Org. techn. Rep. Ser., 1963, 250. 
2 WHO Chronicle, 1967, 21, 428-435. 
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ing centres which are assisted mainly by UNESCO- one for Latin America, at 
Patzcuaro, Mexico, and the other at Sirs-el-Layyan, United Arab Republic, for 
community development workers from the Arab States. 

The Organization has also advised on the health implications of a number of 
large-scale land settlement and irrigation development programmes (including 
those involving man-made lakes) which are being sponsored by the Special Fund 
component of the United Nations Development Programme with FAO as execut
ing agency: the Hari-Rud and Upper Kabul River basin development project in 
Afghanistan; the Mahaweli Ganga irrigation and hydro-power project in Ceylon; 
a reclamation and agricultural development project for the Oueme Valley, Daho
mey; the Volta Lake research project in Ghana; the Kainji Dam development 
project in Nigeria; the Lake Nasser development centre, Aswan, United Arab 
Republic; and the Lower Mekong Basin development programme (Cambodia, 
Laos, Thailand and the Republic of Viet-Nam). 

A further joint activity under investigation is the possible establishment of pilot 
comprehensive rural development programmes in selected districts. These would 
receive technical advice from the United Nations and the specialized agencies con
cerned, and financial assistance from the Special Fund component of the United 
Nations Development Programme. 

With regard to the health aspects of the United Nations research and training 
programmes on regional development, WHO has participated in preparatory mis
sions to the areas concerned. Visits have been made to development regions in 
the following countries: Brazil, Ceylon, Chile, Czechoslovakia, Ethiopia, France, 
Israel, Italy, Japan, Mexico, the Netherlands, Pakistan, Poland, Saudi Arabia, 
Syria, the United Arab Republic and Yugoslavia. 

As in the past, WHO co-operated with the Trusteeship Council and provided 
it with observations on health conditions and their improvement in trust terri
tories. In 1965, at the request of the Secretary-General of the United Nations, 
the Organization conducted a survey of health facilities in the Trust Territory of 
the Pacific Islands. The report of the survey team was adopted by the Trusteeship 
Council and many of its recommendations are being implemented. Close co-opera
tion with UNICEF, FAO, ILO and UNESCO, particularly on questions per
taining to basic health services and community development, has continued - for 
instance in the programme of assistance to Argentina, Bolivia, Chile, Colombia, 
Ecuador and Peru for the economic, social and health development of the indi
genous populations of the Andean highlands. Collaboration with ILO has covered 
studies on the settlement of nomadic tribal populations. WHO advised on the 
public health aspects of refugee programmes carried out in Africa under the aus
pices of the United Nations High Commissioner for Refugees, and for Rwanda 
refugees in Burundi. It has also continued to be responsible for the technical 
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direction of the health programme of the United Nations Relief and Works 
Agency for Palestine Refugees in the Near East. 

Assistance in drafting health legislation has also been given to several coun
tries, including Afghanistan, Cyprus and Mali. 

Emergency Assistance to the Democratic Republic of the Congo 

Early in the period covered by this volume, WHO was called upon to take ac
tion in exceptional circumstances. In July 1960, following a resolution (S/4405) 
of the Security Council, the Secretary-General of the United Nations requested 
WHO to supply emergency assistance in remedying the rapidly deteriorating health 
situation in the newly independent Democratic Republic of the Congo. 

Most of the 761 foreign doctors who had previously formed part of the medical 
service had left the country. This, together with the breakdown of communica
tions and transport and the consequent failure of supplies to hospitals, had resul
ted in the virtually complete disruption of medical services in the country. A 
number of WHO staff members specialized in various aspects of public health 
were detached from their normal duties and sent to Kinshasa (then Leopoldville). 

The WHO mission recommended the following emergency measures which 
were agreed on by the Government of the Republic: a planning and advisory 
team to be attached to the Ministry of Health and field staff to be assigned to the 
areas most affected; emergency medical care teams to be placed at key points in 
the country; urgent measures to be taken to prevent the outbreak of epidemics, and 
priority to be given to the training of Congolese personnel at all levels, both locally 
and abroad. 

The WHO adviser to the Minister of Health took up his duties as chief of the 
advisory team on 31 July. With this team he studied the existing medical services 
and assessed the needs of the country. 

The interrupted medical care services were reinstated thanks to the prompt and 
excellent co-operation of the International Committee of the Red Cross and the 
League of Red Cross Societies, which arranged for thirty-three emergency care 
teams recruited from national Red Cross societies to be made available for work 
in the Congo. Similar teams were provided by certain governments. In the mean
time WHO recruited physicians, sanitary engineers, nurses and X-ray and labora
tory technicians- amounting at one time to 200 -to be deployed where most 
needed. UNICEF placed 119 vehicles and a stock of spare parts at the disposal 
of the Government of the Republic. 

At the request of the Secretary-General of the United Nations and the Govern
ment of the new Republic, WHO accepted the responsibility for co-ordinating, 
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WHO is providing assistance to governments in all t he 
regions in developing h ealth services and i n training t h e 
necessary s taff. The pictures on this and the following 
pag es i llustrate asp ects of this work. 

Domicil iary services: A uxiliary nurse/midwives from Kabul on 
their rounds in an A fghan village. 

Health centres : A mother brings her child for a rou tine check at a centre in the Congo (Brazzaville). 



A nursing instructor in 
Guatemala demonstrates 
infant nursing care to 
students. 

NURSING AND 

In Iran, assistance was given in the devel· 
opment of the Reza Shah School of Nurs
Ing in Teheran and of other schools. 



MIDWIFERY 

WHO asslst<~nce in the training of nt•rses 
and midwives, for whom the need is espe
cially acute in the developing countries, is 
often given jointly with UNICEF. 

This young Ghanaian registered nurse Is 
to receive further training as a midwife 
before assignment to a rural health centre. 

These Syrian "dayats" 
(traditional 1111dwives) 
received modern kits 
on completing their 
course In midwifery 
techniques In a rura l 
health centre set up 
near Damascus. 



DENTAL HEALTH 

With assistance from WHO the Royal Dental College, Copenhagen, has given an 
annual three-month advanced course on chi ld dental health since 1965, for 

participants from countries in al l the WHO reg ions. 

NUTRITION 

In many developing countries basic teaching on diet and food 
hygiene Is being given In the schools. In Paraguay the teachers 
attend special cookery classes and In turn give cooking lessons 

to the children. 
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through the Ministry of Health, the activities of all international personnel con
cerned with the health of the civilian population. 

The operational staff were financed by the United Nations. A special WHO 
account for assistance to the Congo had been established with the agreement of the 
Executive Board to facilitate the acceptance of offers of assistance from Members 
of the Organization. 

In the preventive field, the problem was aggravated by a breakdown, particu
larly in rural areas, in environmental sanitation and in services for the control of 
endemic and epidemic diseases. WHO provided a number of medical officers and 
sanitary engineers for work in the provinces, and four mobile health teams, each 
consisting of a medical officer and a technician, for the rural areas. Apart from an 
outbreak of smallpox in 1961, major epidemics were prevented. 

The most important long-term decision was the priority given to the training of 
higher medical personnel so that they could assume responsibility for the country's 
health services. The emergency fellowships programme for providing comple
mentary training to "assistants medicaux" is described in Chapter 3 (see page 89). 
In addition WHO assisted with local training programmes in Kinshasa, providing 
training for seventy-five hospital administrators, sixty-four sanitarians, forty-eight 
technicians in radiology and eighteen assistants in pharmacy. 

By the end of 1967 all responsible posts in the health services had been filled 
by Congolese medical officers. The operational staff in the provinces are being 
withdrawn progressively as they can be replaced by qualified Congolese personnel. 
Assistance to the Congo is now proceeding on the normal basis. 

ORGANIZATION OF MEDICAL CARE 

The organization of medical care has been greatly influenced in the last ten 
years by the concept of regionalization of health services, now widely accepted by 
many countries. With this concept the role of hospitals, placed at nodal geogra
phic and communications centres, increases in importance. They are systemati
cally developed as referral centres for the regions they serve. Their mobile care 
services are deployed in connexion with preventive programmes, such as those for 
maternal and child health and for tuberculosis and cancer detection. 

In some countries or districts this integration of the hospital in a general health 
structure implies some limitation of its administrative and financial autonomy. In 
other cases it leads to a wide degree of co-ordination between social security sys
tems and public health authorities. 

The hospital's place in the health services was discussed by two expert commit
tees, the first (1959) dealing with the role of the hospitals in ambulatory and 
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domiciliary medical care, 1 the second (1963) with the general practitioner's relation 
to hospital care and preventive programmes.2 

A WHO monograph, published in 1966,3 deals successively with the planning 
of a network of hospitals, general principles of hospital administration, program
ming a hospital in relation to site, staff and general lay-out, and finally, planning 
its main departments. 

A general review of the principles of hospital administration was carried out 
in 1967 by an expert committee which examined a draft comparative study on 
hospital legislation in fifty-four countries. This shows that the main patterns and 
essential elements of hospital laws and regulations vary widely throughout the 
world but have certain common features. The study, after being finalized by the 
participating countries, is intended to serve as a guide for developing countries 
which have as yet no legislative framework for hospitals. 

Any objective approach to the organization of medical care has suffered hitherto 
from a lack of comparable data on costs and on utilization of services in various 
countries. A WHO pilot study in six countries 4 with different systems of financing 
health services and different living standards was followed by a further study of bud
gets for health in about thirty countries. The latter study was published in 1967.6 

Another study is in progress to measure the utilization rate of health care ser
vices of different population groups defined by their characteristics according to , 
age, sex, socio-economic and educational status. Comparisons are made between 
two villages in Yugoslavia, several localities in Israel, two areas in Belgium and an 
industrial town in Canada. 

A further study endeavours to discover the factors influencing hospital utili
zation in the Federal Republic of Germany, Finland, France, Sweden, Yugo
slavia, and the United Kingdom, by determining the hospital discharge rate of 
patients according to age-group, sex, marital status, socio-economic conditions, 
residence, main diseases, and form of admission and discharge. It may permit 
the development of a method to assess hospital bed requirements by clinical 
departments, with a view to planning regionalized hospital networks. 

The organization of medical and social services for the elderly was the subject 
of a number of courses and seminars for participants from countries in the Euro
pean Region where the care of the rapidly increasing proportion of older people 

1 Wld Hlth Org. techn. Rep. Ser., 1959, 176. 
1 Wld Hlth Org. techn. Rep. Ser., 1964, 267. 
8 Llewelyn-Davies, R. & Macaulay, H.M.C. (1966) Hospital planning and administration, Geneva 

(World Health Organization : Monograph Series No. 54). 
• Abei-Smith, B. (1963) Paying for health services: a study of the costs and sources of finance in six 

countries, World Health Organization, Geneva (Publ. Hlth Pap. No. 17). 
5 Abei-Smith, B. (1967) An international study of health expenditure and its relevance for health plan

ning, World Health Organization, Geneva (Publ. Hlth Pap. No. 32). 
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in the population is giving rise to serious problems. Recent advances in geria
trics, problems of retirement, and factors of daily life, such as diet and recrea
tional activities, that can prevent premature aging, were among the subjects dealt 
with in these meetings. 

Evidence from several countries indicates a growing determination to face in 
a systematic way the problem of the physically handicapped and their rehabili
tation. The concept of rehabilitation as an essential part of the public health 
services is now widely accepted. Over 400 WHO fellowships were granted in this 
field during the decade. A European conference on medical rehabilitation, orga
nized by WHO at Copenhagen in 1959, was followed by the establishment of 
training facilities, chiefly in Denmark, for physicians, instructors in physical 
therapy and, more recently, other rehabilitation personnel. The organization of 
rehabilitation services figures prominently in nine inter-country programmes, 
some of them aided by UNICEF. Schools of physical or occupational therapy 
have been set up in Algeria, Morocco and Spain. 

Similar trends have also been evident in other regions. WHO is assisting in 
the development of rehabilitation services in Nigeria, of a centre for poliomyelitis 
victims in Uganda, and of a training workshop for leprosy patients in Zambia. 
Schools of physical therapy have been established in three countries of South
East Asia, while a fourth is launching a comprehensive rehabilitation campaign. 
Concern for the handicapped is evident throughout the Western Pacific Region, 
where many rehabilitation projects are now active, particularly in China (Taiwan), 
Japan, Laos and the Philippines. 

HEALTH LABORATORY SERVICES 

WHO's main role has been to help countries in planning and developing their 
laboratory services and in training personnel adapted to the particular national 
circumstances. Such activities have been implemented in close co-operation with 
all the other health services in the different branches of curative and preventive 
medicine at all levels of the health administration. 

New areas in which preparatory studies have been undertaken include work 
risks in laboratories, methods for quality control, and the evaluation of the quantity 
of work performed in laboratories. 

Organization of Health Laboratory Services 

Two expert committees (1958 and 1961) considered hospital laboratory ser
vices and the organization of a laboratory system at the national level, with 
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particular reference to the needs of the developing countries. Their reports, 
together with that of the first expert committee on health laboratory services (1956), 1 

provide a useful guide for the preparation of long-term programmes for the expan
sion of laboratory activities as an integral part of the health services. 

Questions of technical, operational and economic importance in the organi
zation of laboratory services were discussed at a seminar for directors of labora
tory services in the Western Pacific Region, in Manila in 1960, at seminars in 
London and Petropolis (Brazil) in 1967, and during the technical discussions of 
the Regional Committee for South-East Asia in 1966. 

The expansion in WHO's activities in the field of health laboratory services is 
shown by a comparison between 1959, when twelve countries received assistance, 
and 1966, when assistance was given to sixty-four countries in seventy-five pro
jects concerned exclusively with laboratory activities. 

Training of Laboratory Personnel 

Much of the Organization's work has been directed to training national scien
tific and technical personnel for laboratory work. To this end a number of fellow
ships have been awarded (see page 87 and Annex 9), and basic and advanced 
training has been organized. This has ranged from the training of auxiliaries as 
laboratory technicians to specialized courses, such as that held in Copenhagen in 
1966 for pathologists and biochemists on chromatography and electrophoresis in 
medicine. 

Other specialized training has been assisted under the communicable diseases 
programme, including two WHO inter-regional courses on immunofluorescence 
techniques: in English at the Statens Seruminstitut in Copenhagen in 1965, and in 
French at the Pasteur Institute in Paris in 1967. These provided an opportunity 
for senior scientists and laboratory workers from thirty-seven countries to exchange 
views and experience on the application of these modern techniques to diagnosis 
and research in communicable diseases. 

In the Eastern Mediterranean Region two-year courses for instructors of labo
ratory technicians have been organized in Beirut. In addition to courses for tech
nical laboratory staff, a considerable amount of training in laboratory work has 
been provided in specialized programmes such as those on malaria, tuberculosis 
and other communicable diseases. In 1966, for example, such specialized training 
included two courses in Sao Paulo, Brazil, on the diagnosis of smallpox, and courses 
in cholera control for countries in the South-East Asia and Eastern Mediterra
nean Regions most affected by the spread of that disease. 

1 Wld Hlth Org. techn. Rep. Ser., 1957, 128; 1959, 161; 1962, 236. 
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Documentation on laboratory techniques has been prepared with the assis
tance of specialists in different disciplines and published in the WHO Bulletin or 
distributed in mimeographed form. A syllabus for laboratory technician schools 
was prepared for French-speaking African countries. 

In 1965, an expert committee considered the training of the various categories 
of laboratory personnel, their recruitment, the minimum basic education required, 
the duration of training, and the curriculum. 1 It also studied the problem of the 
redeployment of the numerous microscopists and similar personnel trained in acce
lerated courses for mass campaigns against certain communicable diseases (such 
as malaria and yaws). As the surveillance activities of the various mass campaigns 
are gradually integrated into the health services this personnel provides a useful 
source of manpower needed for laboratory services. 

Blood Transfusion Services and Haematology 

With developments in medicine, the need for fresh human blood, plasma and 
blood plasma fractions has increased rapidly. 

WHO, working in close co-operation with the League of Red Cross Societies, 
has given technical assistance to ten countries in the organization of their blood 
transfusion services and the training of the necessary personnel. A six-month 
inter-regional course, organized in 1967 at the Institute of Haematology and Blood 
Transfusion in Budapest, dealt with all the technical aspects of the organization 
and operation of blood transfusion services, and with the special problem of 
recruiting blood donors. 

By the end of 1967, thirty-two countries were participating in the network of 
national blood group reference centres working in close co-operation with the 
WHO International Blood Group Reference Laboratory in London. 

WHO has been co-operating with the International Committee for Standardi
zation of the European Society of Haematology in the development of an inter
national terminology for haematology. 

Laboratory Animals 

Since 1962, WHO has been giving its support to the International Committee 
on Laboratory Animals (ICLA), set up in 1956 by UNESCO with the co-operation 
of several international scientific organizations, including the Council for Interna
tional Organizations of Medical Sciences (CIOMS), the International Union of 
Physiological Sciences, the International Union of Biological Sciences, and the 

1 Wld H/th Org. techn. Rep. Ser., 1966, 345. 
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International Union against Cancer. ICLA has provided technical assistance to 
a large number of countries and is co-operating closely with WHO to promote the 
production of healthy laboratory animals with stable biological characteristics for 
fundamental and applied research. 

OCCUPATIONAL HEALTH 

The rapid pace of economic and social development during the last decade has 
called for .particular vigilance because of the harmful effects that sometimes follow 
sudden changes in working methods and habits. In assisting governments in this 
sector, the Organization's principal objective has been to promote the prevention 
of occupational diseases and accidents, and as far as possible to make working 
conditions not only safe but also conducive to efficiency. Its activities have been 
closely linked with those of other international agencies, especially ILO. 

There is today an increased realization that the direct and indirect costs of 
occupational diseases and accidents are often an important economic conside
ration; the occupational illness of comparatively few workers can seriously affect 
production and thus the livelihood of many; in several industries technological 
developments are occurring at a rapid rate and more attention needs to be given 
to the associated non-technical aspects; chemicals are being used without ade
quate pre-use toxicity evaluation; industrialization may entail migration with its 
social consequences; many employees who have no previous industrial experience 
are required to work under potentially dangerous conditions. There is also a 
growing realization that occupational health stands to gain by close co-ordina
tion or integration with the general health services of a country. 

Problems relating to agricultural health, including protection against toxic 
hazards, occupational diseases and the organization of occupational health in 
agriculture were reviewed by a joint ILO/WHO committee on occupational health 
in 1962.1 WHO organized a European symposium on occupational hazards in 
agriculture in Milan (Italy) in 1964, and an inter-regional travelling seminar in 
the USSR in 1965. Participants studied the health problems resulting from the 
rapid introduction of modern agricultural methods and the type of health ser
vices required to deal with them. 

An International Medical Guide for Ships,2 published in 1967, was the first 
attempt at the international level to bring together in a practical form the three 
elements of medical care at sea- a medical guide, medicine chests and advice by 
radio. The guide consists of recommended treatment for various conditions, a 

1 Wld Hlth Org. techn. Rep. Ser., 1962, 246. 
• World Health Organization (1967) International medical guide for ships, Geneva.; 
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list of the necessary drugs and equipment, and the medical section of the interna
tional code of signals to allow a captain to seek medical advice by radio. The 
outcome of many years' co-operation between ILO, WHO and the Inter-Govern
mental Maritime Consultative Organization, the guide was discussed by two joint 
ILO/WHO committees on the health of seafarers (1961 1 and 1965). 

The improvement of health services in international ports was also considered 
by the same committees and had been discussed at a European regional confe
rence held in Marseilles (France) in 1959. The possibility of establishing at least 
two pilot health centres in ports in different regions is being studied. An account 
of WHO's work in administering the Brussels Agreement concerning venereal 
disease treatment facilities in ports for international seafarers is given in 
Chapter 4, page 127. 

Present-day industry and conditions in general often expose the population to 
the risk of absorbing harmful substances. A collaborative international study to 
ascertain the normal values for toxic substances in the human body was therefore 
undertaken. The investigators, at a meeting in 1965, reviewed the analyses made 
and suggested international standards of normal values for lead, mercury and 
arsenic in blood and urine. 

A symposium on pneumoconiosis, a serious health hazard for miners and other 
workers exposed to mineral dusts, was organized at Katowice (Poland) in 1967. 

In 1963 WHO collaborated with IAEA and ILO in organizing a symposium 
on radiological health and safety in the mining and milling of nuclear materials. 
For other work in radiation protection, see Chapter 8, page 263. 

The control of the occupational environment requires qualified personnel to 
assess existing conditions and to recommend corrective measures, and training has 
therefore been an important part of WHO's programme in this field. Training 
activities included: in 1958, a joint ILO/WHO regional conference in Calcutta 
(India) on the training of personnel for industrial health services and the train
ing of industrial management and workers in health and safety measures, and 
a travelling seminar in England and France for industrial medical officers; in 
1959, a course in Alexandria (United Arab Republic) for physicians, engineers 
and chemists concerned with the supervision of work conditions; in 1960, a study 
tour in Czechoslovakia for industrial medical officers from European countries, 
and an ILO/WHO seminar in Tokyo on occupational health services for physic
ians, engineers and chemists from the Western Pacific Region; in 1961, an eight
week inter-regional course in Alexandria on occupational health, and a joint ILO/ 
WHO seminar at Dun Laoghaire (Ireland) on health services in small factories; in 
1962,an inter-regional travelling seminar in Finland, Sweden, the UnionofSoviet 

1 Wld Hlth Org. techn. Rep. Ser., 1961,224. 
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Socialist Republics, and Yugoslavia, when participants studied the development, 
organization and administration of occupational health services under different 
economic conditions; in 1964, a course in Zagreb (Yugoslavia) for industrial 
hygienists from developing countries. Finally, in 1967, an inter-regional course 
was organized in Bombay (India) on ergonomics for physicians and engineers 
from Asian, African and European countries. 

The basic needs and special occupational health problems of the developing 
countries were discussed by a joint ILO/WHO committee in 1966. Its report 1 

contains practical guidance on the organization of the requisite services, with par
ticular reference to the role of professional and auxiliary health personnel. 

Since 1964 the Organization has been concerned with establishing the Institute 
of Occupational Health and Air Pollution Research in Santiago, Chile (financed 
under the Special Fund component of the United Nations Development Program
me). This institute has already trained nearly 400 students from twelve countries 
of the Region of the Americas and offers two regular courses, one of six months 
for engineering technicians and a one-year academic course for physicians and 
engineers. The Institute is also engaged on developing methods for measuring 
radioactive contamination resulting from atomic explosions. 

WHO is also assisting with projects in occupational health in China (Taiwan), 
and in Mauritius, and in planning others in Malaysia, the Philippines, the Repub
lic of Korea, Singapore and the Republic of Viet-Nam. In 1967, prooosals for 
assistance in establishing an East African occupational health and hygiene insti
tute - the first in Africa - were under consideration. 

During the decade the concept of occupational health has expanded in European 
countries. The shift of emphasis from the detection of occupational diseases to 
the preservation and improvement of the workers' health is manifest in a new 
applied science, ergonomics, which combines biomedical, psychological and en
gineering skills for adapting the working environment, tools and methods of work 
to fit the human organism and its functional characteristics. WHO arranged a 
three-week course in ergonomics in English at Helsinki in 1962, and a similar 
course in French in 1966 at Zurich (Switzerland). It also sponsored the first 
Latin American seminar on occupational health in Sao Paulo (Brazil) in 1964. 

Accidents, whether in the home, on the road, or in factories, cause more deaths 
in some countries than any single illness, cancer and cardiovascular disea&'!s ex
cepted; but they have attracted less attention and been studied less. In 1958 a WHO 
seminar on the prevention of accidents to children was held in Europe and led 
to a number of smaller, detailed meetings and studies. A study on home accidents, 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 354. 
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published in 1965,1 shows that domestic accidents are of increasing importance as 
a cause of injury and death in most countries. The epidemiology of home acci
dents is being studied in preparation for a symposium on the prevention of acci
dents in the home, to be held in 1968. 

A study on road traffic accidents was published in 1962.2 An inter-regional 
seminar on the epidemiology, control and prevention of road traffic accidents, 
held in Alexandria in 1965, called for better co-ordination of preventive work 
among official and voluntary agencies concerned with road construction, vehicle 
control, driver training and licensing, safety education and emergency treatment. 
Accident prevention was the theme of World Health Day in 1961. 

A study on noise and its effects on hearing impairment was published in the 
Public Health Papers series in 1966.3 It deals with noise as a danger to mental 
and physical health, methods of noise control, and compensation for noise-induced 
loss of hearing. 

HEALTH EDUCATION 

A clearer conception is emerging of the role of health education as one of the 
essential components of both health programmes and general education. The 
main aim of health education has continued to be "to help people to achieve 
health by their own actions and efforts".4 

Several developments have contributed to the trend towards improved health 
education services within the framework of national health programmes, not least 
the technical discussions on health education held during the Twelfth World 
Health Assembly in 1959.5 

The need for planning health education services as integral aspects of national 
health programmes was considered at several WHO-sponsored regional meetings. 
These included technical discussions on health education held in connexion with 
meetings of the Regional Committee for Africa (1964) and the Western Pacific 
(1965) (see also page 33), and regional seminars for the Western Pacific Region 
(Manila, 1966), Eastern Mediterranean Region (Alexandria, 1967) and South
East Asia Region (New Delhi, 1967). Planning and evaluation of health educa
tion services was also discussed by an expert committee in 1967. 

1 Backett, E.M. (1965) Domestic accidents, World Health Organization, Geneva (Pub/. Hlth Pap. 
No. 26). 

• Norman, L.G. (1962) Road traffic accidents: epidemiology, control and prevention, World Health 
Organization, Geneva (Pub/. Hlth Pap. No. 12). 

3 Bell, A. (1966) Noise: an occupational hazard and public nuisance, World Health Organization, 
Geneva (Pub/. Hlth Pap. No. 30). 

• Wld Hlth Org. techh. Rep. Ser., 1954, 89, 4. 
6 WHO Chronicle, 1959, 13, 320-332. 
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Several government authorities have taken steps to establish or to reorganize 
health education services in their national health programmes at national, 
provincial or state levels and have asked for WHO's collaboration. Since 
1958, such assistance has been given to health ministries in forty-four Member 
States. 

In the process of developing health education with a view to the more effective 
use of both preventive and curative health services, the nature and scope of the 
technical functions of health education services have been broadened. These now 
include assistance in the planning of the health education components of specific 
priority projects or campaigns, studies concerning the attitudes and practices of 
people in relation to health and disease, integration of health education and related 
social sciences in the training of professional and auxiliary health workers, pro
duction of manuals, journals, technical publications, and audiovisual aids, colla
boration with educational authorities in the planning of teacher education and of 
primary and secondary school programmes, and co-ordination with other govern
mental and voluntary agencies. 

Health education has been gradually integrated in mass campaigns and other 
major programmes assisted by WHO. For instance a manual on health education 
aspects of malaria was prepared for the use of field project staff and training centres; 
health education was included in training curricula of WHO-assisted malaria 
eradication centres in several countries; health educators were assigned to assist 
in several malaria eradication projects in countries of Central America, in Panama, 
and in Surinam. Starting in 1967, comparable action was initiated in support of 
WHO-assisted programmes of smallpox eradication, with a view to enlisting the 
active co-operation of the people in various national projects. Health education 
was also integrated into WHO-assisted community water supply programmes in 
Latin America, intestinal parasite surveys in Afghanistan, leprosy projects in the 
Republic of Korea, and several applied nutrition projects sponsored by FAO and 
UNICEF. 

WHO has also assisted in developing and strengthening post-graduate train
ing in health education (including related social sciences) for various categories of 
students attending schools of public health. Such assistance has included fellow
ships to prepare professional teaching staff in health education, the provision of 
WHO specialists in health education to serve in the faculties of selected schools of 
public health on both short- and long-term teaching assignments, and participa
tion in curriculum studies for selected schools of public health, including consi
deration of minimal admission requirements, the nature, scope and methodology 
of academic instruction, and suitable types of field experiences. 

WHO has also assisted with a health education training course held in France 
for physicians from eleven European countries, and with a health education train-
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ing programme sponsored by the British Society for International Health Educa
tion for tutors of auxiliary health workers in East Africa. 

In 1963 a working group on the training of doctors in health education, con
vened by WHO in Copenhagen, advocated special courses for doctors in key posi
tions, orientation courses for other members of the medical profession and the 
inclusion of health education in the undergraduate medical curriculum. 

A travelling seminar (1961) organized by WHO in co-operation with the health 
authorities of the USSR enabled participants from seventeen countries to study 
the health education aspects of training programmes and health services in the 
Soviet Union. 

During the past ten years, nearly half of the Member States have established 
full-time posts for health education specialists who have completed post-graduate 
studies in public health and health education. Fellowships were provided by 
WHO, bilateral assistance agencies and voluntary bodies. Most of these health 
educators work as directors or technical staff members of health education ser
vices within health ministries. Others hold teaching posts in faculties of preven
tive medicine or in post-graduate institutes or schools of public health. 

Many governments are progressively raising the required qualifications for 
senior staff responsible for planning and developing government health education 
services. The need of countries for at least a limited cadre of well qualified spe
cialists in health education was considered at the PAHO/WHO Inter-regional 
Conference on the Post-graduate Preparation of Health Workers for Health Edu
cation,1 held in Philadelphia, USA, in 1962. It has now been generally agreed 
that specialized health education personnel should at least have completed uni
versity studies in biology, social sciences, education, or the equivalent, and a full 
programme of post-graduate public health preparation at an accredited school of 
public health or equivalent institution, with specialization in health education. 

Although some headway has been made in helping governments to prepare 
qualified persons for technical leadership positions in health education, many 
health ministries are still handicapped in strengthening the educational component 
of health services owing to the acute shortage of qualified staff. Nevertheless, 
some countries, during the initial development of their health education services, 
have been able to appoint as directors persons with post-graduate training in 
public health and specialized studies in health education, and also with either an 
initial medical qualification or university preparation and experience in psycho
logy, sociology, anthropology, biology, or advanced education. 

Participants in several WHO-sponsored conferences and seminars have empha
sized the need for a more scientific basis for planning the health education aspects 

1 Wld Hlth Org. techn. Rep. Ser., 1964, 278. 
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of preventive and curative health services at various administrative levels. For 
example, the technical discussions on health education held in connexion with the 
meeting of the Regional Committee for the Western Pacific in 1965 drew atten
tion to the continuing need for WHO collaboration in stimulating studies and 
research concerning the beliefs, attitudes, and practices of people in relation to 
health and disease. 

The first two of a series of six monographs, Review of Research and Studies 
related to Health Education Practice, were issued in 1967.1 These are based largely 
on recent and current research activities in health education in the six regions of 
WHO. The series is being prepared, at the instigation of WHO, by a faculty mem
ber of Harvard University and published by the Society of Public Health Educa
tors with the co-operation of WHO and the Yale University Press. 

Since 1958 WHO has co-operated with the League of Red Cross Societies in 
its development programme, which has included emphasis on the role of health 
education in promoting voluntary participation in priority health programmes. 
The Organization has also participated in conferences sponsored by the Inter
national Union for Health Education (Diisseldorf, 1959; Philadelphia, 1962; 
Madrid, 1965), the International Union against the Venereal Diseases and the 
Treponematoses (Lisbon, 1965; Munich, 1967) and the International Dental 
Federation (Paris, 1967). 

Health Education in Schools 

Since 1958, WHO has been working closely with UNESCO in assisting nation
al authorities in education, health and related fields in matters of health educa
tion and school health work. Other international agencies, notably UNICEF and 
FAO, have also been involved, together with several bilateral assistance agencies. 

Activities assisted jointly by UNICEF, UNESCO and WHO have included the 
planning and conduct of international seminars, regional technical discussions, 
and working conferences; the preparation of a bibliography focused on school 
health education, and the publication of a UNESCO source book entitled Plan
ning for Health Education in Schools,2 for use in primary and secondary schools and 
in teachers' colleges. (A preliminary draft of this publication was sent in 1962 for 
criticism to ministries of education by UNESCO and to ministries of health by 
WHO; suggestions received from ninety-four countries were taken into account in 
the final version.) 

1 Young, M.A.C. et al. (1967) Review of research and studies related to health education practice 
( 1961-1966), Health Education Monographs, Society of Public Health Educators, New York. 

2 Turner, C.E. (1966) Planning for health education in schools, London and Paris (UNESCO Source 
Book). 
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In 1967 the Organization also assisted in a discussion of health education in 
primary schools at the thirtieth session of the International Conference on Public 
Education, organized jointly by UNESCO and the International Bureau of Edu
cation. Educational authorities of ninety-four countries had previously responded 
to a worldwide inquiry carried out by the International Bureau. 

MATERNAL AND CHILD HEALTH 

The value placed by modern society on the health and well-being of mothers 
and children is without parallel in any previous age. Expenditure for the health 
care of children and of their mothers has come to be considered over the last 
two decades as one of the most profitable long-term investments a country can 
make. 

While there is general agreement on the principles underlying maternal and 
child health programmes, their practical application has had to be adapted to the 
prevailing situation in each region and indeed in each country. A gradual conver
gence of ideas and practices is, however, discernible, and has received the support 
and encouragement of UNICEF and of WHO, working in close association. 

From the start UNICEF and WHO have co-operated on joint programmes 
to improve the health and welfare of mothers and children in many parts of the 
world. Periodically (in 1957, 1959, 1961, and 1967) appraisals have been under
taken of various aspects of this work. The latest appraisal of activities and train
ing programmes in maternal and child health during the years 1960 to 1964 was 
discussed in February 1967 by the UNICEF/WHO Joint Committee on Health 
Policy and in June 1967 by the UNICEF Executive Board. 

In many developed countries, maternal and child health services have set 
standards and reached a level at which, in the constant effort to reduce infant 
mortality, attention can be concentrated on specific problems such as the causes 
of perinatal mortality and congenital malformations. Problems of child mental 
health (see also page 217) and accidents, and problems of the pre-school child 
whose mother is a wage-earner, are among those receiving greater emphasis in 
child health work. In the sphere of maternal health, the psychological and emo
tional disturbances associated with pregnancy and child-birth are one of the main 
concerns. In less developed countries the major problems are still those of com
municable diseases, particularly diarrhoea, and malnutrition- as well as those of 
organizing the minimum necessary services for as many mothers and children as 
possible at the least cost, and of training personnel. 

The steady development of the maternal and child health programmes in deve
loping countries needs careful planning, closely co-ordinated with the entire health 
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programme and national development plan; and specialized technical guidance is 
necessary for the balanced development of maternal and child health activities 
within this framework. In order to give guidance and continuous supervision, 
many countries have established a maternal and child health unit at national level. 
Technical assistance and fellowships from WHO for advanced studies abroad are 
helping these developments. Where health services have spread out towards the 
periphery the need for technical advice and supervision at intermediate levels is 
becoming urgent, since maternal and child health aspects of the work are in danger 
of being swamped by the demand for general curative services. 

Evidence of great interest in maternal and child health activities, as well as 
of differences in emphasis, due to prevailing problems, is found in the technical 
discussions on these subjects at regional committee sessions. In 1958 the Pan Ame
rican Sanitary Conference/WHO Regional Committee discussed the prevention of 
accidents in childhood; in 1964 the Regional Committee for the Eastern Mediter
ranean considered infantile diarrhoeas and in 1965, school health; in 1966 the 
Regional Committee for Europe discussed the prevention of perinatal mortality 
and morbidity. In 1967 three regional committees considered problems related 
to maternal and child health: in South-East Asia, maternal and child health with 
particular reference to integration into general health services; in the Western 
Pacific, integration of maternal and child health and family planning activities 
into general health services; and in Africa, health problems of the pre-school child. 

The coverage achieved by maternal and child health services in their present 
form is difficult to assess in the absence of reliable records. It has been found that 
families living beyond a certain distance from a health centre (three or four kilo
metres in India and six kilometres in Uganda) are unlikely to attend except in an 
emergency. Inadequate coverage has been recognized in India and plans to set up 
more sub-centres have been approved. It is estimated that in Uganda 25 per cent. 
of the population are at present served by medical or health centres and 80 per 
cent. have one accessible in case of need. In the Eastern Mediterranean Region, 
it is calculated that in rural areas between 10 and 15 per cent. of children under 
fifteen years and in urban areas between 15 and 25 per cent. benefit from existing 
health services. All available data show that the number of women examined 
during pregnancy and assisted at delivery is increasing. 

Maternity Care 

The maternity care programme in the economically less-favoured countries has 
been concentrated on the provision of some degree of prenatal supervision for as 
many women as possible, including treatment of infectious and other diseases, 
correction of anaemia and poor nutrition, and the essential health education for 
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pregnancy. A system of screening those pregnancies most likely to result in com
plications, necessitating services and attention above the minimum care given to 
normal pregnancies, is gradually being introduced. Some facilities have been 
provided, capable of saving lives in complicated and emergency deliveries. 

The expansion of midwifery services in many assisted countries and the chang
ing role of the midwife within the framework of modern health services were 
reviewed by an expert committee on the midwife in maternity care (1965).1 It 
surveyed developments in the past decade and discussed the particular contribution 
of the midwife, not only to maternity care itself, but also to the health of the child 
and the family. The need for training all categories of midwives, including the 
traditional birth attendant, was strongly emphasized (see also page 67). 

In many countries the teaching of obstetrics and gynaecology is still entirely 
clinical and limited to the hospital. An expert committee on maternal and child 
health, in 1963,2 stressed the need for greater attention to the social aspects of 
obstetrics and gynaecology in the education of both medical and post-graduate 
students. By means of fellowships, special courses, seminars, the recruitment of 
visiting professors of obstetrics, and (as in Uganda and Ethiopia) the establishment 
of teaching units, WHO's assistance for the improvement of education in obstetrics 
has continued. 

Child Care 

In many countries, services for infants and children of all age-groups have, in 
the past, commonly developed along two separate lines- prevention of disease on 
the one hand, and treatment on the other. A new, comprehensive approach to 
maternal and child health, using all possible contacts with mothers and children 
as opportunities for preventive, educational and curative activities, was given 
practical application in a pilot area set up in a rural health district in Panama, 
with assistance from the Organization, in 1962. During a period of three years, 
with no increase in manpower resources, infant mortality dropped by 25 per cent. 
(more rapidly than for the country as a whole) and population coverage doubled. 

Another feature of the pattern in developed countries was the concentration 
of efforts on reducing the high mortality rate in the first year of life. In fact, in 
countries where economic, social and climatic conditions are not propitious, 
children after weaning run relatively greater risks of malnutrition and infection 
than do infants. While in these countries infant mortality rates may be ten times 
higher than in advanced countries, mortality rates among children between the 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 331. 
'Wld Hlth Org. techn. Rep. Ser., 1963, 266. 
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ages of one and four years are from thirty to forty times higher. Services need 
therefore to be extended to this high-risk group. 

Immunization programmes and efforts to relieve malnutrition have been given 
high priority in maternal and child health activities. In urban areas where mater
nal and child health services have been improving, the records of completed 
successful immunizations against the common infections have been encouraging. 
For example, in the WHO-assisted demonstration and training centre in Tunis, 
the annual number of combined diphtheria, pertussis and tetanus (DPT) immuni
zations has been rising steadily. By 1965 about 50 per cent. of the babies born in 
the area were fully immunized with DPT, whereas in the country as a whole 
it appeared that only 20 per cent. had received a first injection and only 11 per 
cent. were completely immunized. 

Activities designed to combat malnutrition, concerning both maternal and 
child health and nutrition workers, included the establishment of rehydration and 
nutrition rehabilitation centres, and these have increased in number in several 
countries. Other activities to the same end included education of maternal and 
child health personnel in special courses and seminars, and of the mothers in 
centres and at home; the encouragement of community efforts to provide the needed 
foods, and the provision of protective foods, vitamins and iron preparations 
through health centres. The inclusion in maternal and child health advisory 
teams of a public health nutritionist has proved useful. 

The high percentage oflive births registered as premature led health authorities 
in some countries to question the international definition of prematurity (a birth 
weight of 2500 g. or less) adopted by the First World Health Assembly in 1948. 
In order to ascertain whether this definition was equally applicable to all countries, 
WHO initiated a study, carried out between 1958 and 1960 in thirty-seven insti
tutions, to collect data on a worldwide basis. 

The preliminary findings were presented to an expert committee on public 
health aspects of low birth weight (1960).1 An analysis of the first 23 000 births 
studied presented convincing evidence that many of the new-born babies included 
within the limits of the definition are born not prematurely but under unfavourable 
environmental conditions which are of greater importance to child-bearing than 
was formerly realized. The committee recommended that the concept of "prema
turity" in the definition be replaced by that of "low birth weight". This concept 
has gained acceptance and is currently used in technical publications. 

The number of day-care centres for children has multiplied in recent years in 
several countries, while the concept of day care has broadened. Today these 

1 Wld Hlth Org. techn. Rep. Ser., 1961, 217. 
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centres are used not only to supplement maternal care but also to fulfil other needs, 
e.g. those of poorly-nourished children. 

In Kenya 2600 such centres have been established to cater for some 220 000 
children. They form part of a UNICEF-assisted social project to encourage 
mothercraft, homecraft and community development; WHO collaborates, advis
ing on health aspects. 

In 1962, FAO, ILO, and UNICEF participated in a joint UN/WHO expert 
committee meeting on the care of well children in day-care centres and institutions.1 

The committee recommended standards of medical, social and educational ser
vices for children. Papers on different aspects of day-centres, prepared for the 
committee, were later published in the Public Health Papers series.2 

To utilize scarce trained manpower and facilities to the utmost and to provide 
continuity of attention, school health programmes are being developed as part of 
maternal and child health activities in the general health services. 

In Nigeria, part of the duties of health centres is to supervise the health of 
local schoolchildren, and community nurses receive special training to equip them 
to examine schoolchildren and to give health talks to pupils. Surveys of primary 
schoolchildren were undertaken in Ghana and Burundi to ascertain their health 
status on entering school. 

In most countries of the Western Pacific Region there is an established school 
health programme, which in some countries (in Laos, for example) has developed 
as a logical sequel to maternal and child health programmes. This development 
was discussed at a meeting on child health and the school held in Manila in 1961 
in co-operation with UNESCO. 

A seminar on child health and the school was organized in 1963 for parti
cipants from the European Region. 

A first step was made towards consideration of the health problems raised by 
adolescence through an expert committee convened by WHO in 1964.3 The 
United Nations Bureau of Social Affairs is examining the broad spectrum of youth 
problems and the means by which some of the most outstanding ones might be 
met. UNICEF, FAO, ILO, UNESCO and WHO are co-operating in this 
project. 

Training of Personnel for Maternal and Child Health Work 

Improvements in maternal and child health in developing countries depend 
directly on the availability and efficient use of the necessary trained personnel and 

1 Wld Hlth Org. techn. Rep. Ser., 1963, 256. 
1 World Health Organization (1964) Care of children in day centres, Geneva (Pub/. Hlth Pap. No. 24). 
3 Wld Hlth Org. techn. Rep. Ser., 1965, 308. 
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their auxiliaries. At the institute of child health and demonstration and training 
area supported by UNICEF and WHO in Nigeria, it was found in 1962 that attend
ance at rural infant care sessions had risen by 70 per cent. in centres staffed by 
community nurses trained in this project area, but only by 25 per cent. in centres 
without community nurses. 

Assistance was given by WHO to improve the teaching of paediatrics in medi
cal schools and the training of paediatricians or obstetricians to direct the organi
zation of maternal and child health services. Fellowships have been awarded 
for this purpose for studies abroad in schools of public health and other 
institutions. 

Post-graduate activities included inter-regional advanced courses in paedia
trics held in Warsaw in 1964 and 1967; an annual course in paediatrics at the Insti
tute of Child Health, London, for senior teachers; a course in child health and 
paediatrics in Ankara in 1967, and the courses organized by the International 
Children's Centre, Paris - all assisted by UNICEF and WHO. Two permanent 
bases for such training were set up with the Organization's assistance in the Region 
of the Americas: the Departments of Paediatrics and the Schools of Public Health 
at the Universities of Chile and Antioquia (Colombia). Each centre offers a three
month course emphasizing the social and preventive components of paediatrics for 
WHO fellows selected annually from paediatric faculty members throughout 
Latin America. 

In 1960 a study tour provided an opportunity for senior administrators of 
maternal and child health services from seventeen developing countries to observe 
the planning, organization, administration and operation of such services in the 
USSR. A report completed during the tour was subsequently published by WH0. 1 

At the triennial world congresses of the International Paediatric Association, 
WHO sponsored "workshops" (or working conferences) and group panel discus
sions on such subjects as education in paediatrics and nutrition. WHO collabo
rated with the International Federation of Gynecology and Obstetrics and the 
International Confederation of Midwives on a worldwide survey of midwifery.2 

Attention has recently been directed towards the development of a research 
programme in the areas of paediatrics, obstetrics and the administration of mater
nal and child health services. A scientific group on paediatric research met in 
1967 to discuss trends and developments and to identify the gaps which could be 
filled by international co-operation. 

1 World Health Organization (1962) Maternal and child health in the USSR, Geneva (Pub/. Hlth Pap. 
No. ll). 

2 International Federation of Gynecology and Obstetrics & International Confederation of Midwives 
(1966) Maternity care in the world, Pergamon Press, Oxford. 
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NURSING 

During the decade, WHO assisted countries in more than 160 nursing projects 
and gave further help through inter-country nursing projects (see Annex 8). 
Nurses provided by WHO also worked on over 230 WHO-assisted projects con
cerned with subjects other than nursing: some fifty nurses on maternal and child 
health, a further hundred on public health administration, fourteen on mental 
health, eleven on education and training, fifty on tuberculosis and seven on other 
diseases. Nurses also participated in about thirty regional projects on other 
subjects, mostly serving as members of tuberculosis survey and advisory teams in 
Africa and, to a lesser extent, as participants in regional conferences and courses 
on maternal and child health and on mental health. 

Until recently WHO assistance in nursing was generally related to the estab
lishment or improvement of basic nursing education. Although this type of 
assistance is still of great importance, especially in developing countries that have 
no such programme and where existing nursing personnel are inadequately trained, 
emphasis is increasingly being placed on comprehensive nursing education, on 
post-basic and advanced education, and on the overall planning of nursing ser
vices at state and national level. This type of assistance implies acceptance of a 
leadership role for nurses in nursing affairs related to the whole health programme 
of a country. 

Advisory Services at National Level 

During the decade WHO has increasingly been asked to advise on the plan
ning, strengthening or extension of national nursing and midwifery services and 
education, and on the development of nursing units at national level. Over twenty
five countries were thus assisted, an indication of the new emphasis on nursing as 
a professional associate of medicine and public health. 

Among countries receiving WHO's assistance in developing nursing services 
were Afghanistan, Algeria, Cameroon, India and Trinidad and Tobago. WHO 
nursing advisory assistance contributed to the planning of services in India and 
Indonesia, for example. Assistance was given to Libya in the planning of nursing 
services as part of the national health plan, and to Trinidad and Tobago for a 
nursing survey leading to a draft programme for the complete revision of the 
system of nursing education. In Paraguay, nurses working at national level with 
the Ministry of Health participated in 1965 in evaluating the results of a completed 
two-year plan and in elaborating the plan for the years 1967-1968. 
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In order to help nurses to determine the nursing needs and resources of a coun
try within the context of health planning as a whole, the development of a guide 
for national studies of nursing resources is proceeding. This guide covers the 
broad range of nursing and midwifery services required to carry out health pro
jects and programmes, especially in developing countries where resources are 
limited and health needs great. 

In addition to the reports of expert committees and other meetings issued in 
the Technical Report Series, 1 five numbers in the Public Health Papers series dealt 
with different aspects of nursing. 2 The monograph Principles of Administration Ap
plied to Nursing Service3 has been widely translated, and issued in eight languages
English, Finnish, French, German, Italian, Japanese, Portuguese and Spanish. 

Five inter-country congresses in the Region of the Americas, the last of which 
was held during the decade under review, contributed greatly to the recognition 
of the value of professional associations in the promotion of nursing and the pro
vision of nursing care. 

Basic Nursing Education 

Schools of nursing in many countries continue to form part, in some cases a 
small part, of a system for providing nursing services to hospitals, but the past ten 
years have shown some interesting trends. Qualifications for admission to nurs
ing schools have been raised, more schools are connected in some way with insti
tutions of higher education, a greater number are directed by nurses and have full 
responsibility for student training, and physical facilities such as libraries, class
rooms, laboratories and student residences have been improved. 

Greater co-operation has developed between schools of nursing and the hos
pitals and health services where additional practice is acquired. Basic curricula 
have included, to an increasing extent, public health, psychiatric and maternity 
nursing, together with some preparation and experience for teaching and admi
nistration. 

In some countries assistance has been given to schools of nursing where stu
dents lacked full secondary education. For example, at the school of nursing 

1 Wld Hlth Org. techn Rep. Ser., 1959, 167; 1960, 199; 1966, 331; 1966, 347. 
2 de Alcantara, G. et al. (1961) Aspects of public health nursing, World Health Organization, Geneva 

(Pub/. Hlth Pap. No. 4); Lyman, K. (1961) Basic nursing education programmes: a guide to their planning, 
World Health Organization, Geneva (Pub/. Hlth Pap. No. 7); Roberts, D.E. (1963) The staffing of public 
health and outpatient nursing services: methods of study, World Health Organization, Geneva (Pub/. Hlth 
Pap. No. 21); John, A.L., Leite-Ribeiro, M.O. & Buckle, D. (1963) The nurse in mental health practice: 
report on a technical conference, World Health Organization, Geneva (Pub/. Hlth Pap. No. 22); Paetznick, 
M. (1966) A guide for staffing a hospital nursing service, World Health Organization, Geneva (Pub/. Hlth 
Pap. No. 31). 

3 Goddard, H.A. (1958) Principles of administration applied to nursing service, Geneva (World Health 
Organization: Monograph Series No. 41). 
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in Niamey, supported under the Special Fund component of the United Nations 
Development Programme, a new programme was established as part of the natio
nal health plan. It prepares both auxiliary and fully qualified nurses; a third 
category of nurses, selected from among the latter, are given further training as 
nurse teachers and supervisors. 

In 1966 the Expert Committee on Nursing 1 emphasized the need for incorpo
rating the education of nurses, at basic as well as post-basic levels, into the system 
of higher education of the country concerned as rapidly as conditions permit. 
Several countries have basic schools of nursing in universities and others are 
making plans for them. 

At the University of Baghdad, for example, a WHO-assisted college of nurs
ing, opened in 1963, offers a four-year basic course leading to a Bachelor's degree. 
At the University of Cairo a second school of this kind in the United Arab Repu
blic was opened in 1965 with WHO support; the Higher Institute of Nursing at 
Alexandria University-which was also established with assistance from WHO
was the first such school of nursing to serve Arabic-speaking countries. Nearly 
all its nurse graduates are in key positions in their countries. 

Post-basic and Advanced Nursing Education 

Greater facilities for post-basic nursing education are required as the need for 
teachers, clinical-nursing specialists and administrators in hospitals, health cen
tres, schools of nursing and ministries of health increases. In the beginning, the 
simplest course for many countries is to obtain such training abroad, and WHO has 
assisted with fellowships. But after a certain stage of development, such facilities 
are needed in the country concerned. WHO has been providing assistance in this 
connexion. 

The post-basic and advanced education programmes established were designed 
to prepare nurses for leadership roles in the circumstances of their country's 
health needs, taking into consideration the cultural and social factors affecting 
the care of patients, the variety of clinical settings in which nurses serve, staffing 
patterns, and existing facilities for nurse training. 

One of the earliest programmes of this nature was the centre for post-basic 
nursing education set up with WHO assistance in 1958 at the Institute of Public 
Health in Tokyo. In India, too, a post-basic degree programme was organized 
at the College of Nursing, Institute of Post-graduate Medical Education and 
Research, Chandigarh, and similar facilities are being created in the Universities of 
Ahmedabad, Bombay and Madras. 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 347. 
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The first post-basic programme for nurses in the African Region was establish
ed at the University of Ghana, and in Nigeria assistance was given to a post-basic 
degree programme at the University of lbadan. Both these institutions receive 
students from other countries of the Region. In a comparable project for French
speaking students at Dakar, the first two-year diploma course has been planned 
and will receive its first students in 1968. With WHO assistance a post-basic 
degree programme was also started in 1967 at Pahlavi University in Shiraz (Iran). 

In the European Region assistance was given to two international schools of 
advanced nursing education: one at the University of Lyons and the other at the 
University of Edinburgh. Many of the nurses attending these schools have received 
WHO fellowships. 

Post-basic education for nurses studying outside their own countries was 
discussed at an inter-regional conference held in 1959. Its report 1 provides a 
guide for nurses who plan to study abroad, for nursing and health administrators 
who select nurses for such study and for subsequent employment, for faculties of 
institutions that receive students from abroad, and for agencies that sponsor 
fellowship programmes for such students. The number of fellowships awarded 
by WHO for advanced nursing studies, including nursing administration, in
creased from 113 in 1958 to over 300 in 1966. 

Certain other opportunities for advanced training abroad are organized by 
WHO. One of these, aimed at enlarging the sources of recruitment of WHO field 
staff, was begun in 1962 to prepare French-speaking nurses and midwives for 
teaching and administrative positions. The ten nurses trained to date have been 
assigned to WHO-assisted projects, mainly in the African Region, for the develop
ment of basic, post-basic, and in-service education for nursing personnel, and the 
expansion and improvement of nursing services. 

In-service Nursing Education 

In 1966 the Expert Committee on Nursing emphasized the need for in-service 
education and training for all nursing personnel as a means of improving the qua
lity of patient care, and such training is implicit in nearly all WHO-assisted 
nursing projects. Algeria, Barbados, India, Jordan and Laos are among the 
many countries where in-service education has been receiving considerable 
attention. In Jamaica a series of working groups of nursing personnel met to 
determine how improved staff education could lead to better care of patients. In
service education and clinical practice were among the chief subjects discussed at 
a seminar on nursing held in Teheran in 1966 and attended by nurse educators and 
administrators of nursing services from fourteen countries. 

1 Wld Hlth Org. techn. Rep. Ser., 1960, 199. 
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Three courses sponsored by WHO with support from the Danish special contri
bution to the Technical Assistance component of the United Nations Development 
Programme provided training for eighty-six nurses. The first course dealt with 
home-care nursing services, the second with nursing services administration and 
the third with in-service education for nursing personnel. Further activities 
included a course at the post-basic school of nursing, Colombo, on in-service 
education for ward sisters; and an inter-country working conference in Thailand 
for senior nurse educators and administrators, designed to stimulate interest in 
modern methods of adult education and to help develop guidelines for sound 
in-service education in hospitals and public health nursing. There was also a 
travelling seminar on nursing in the USSR in 1966. A guide on in-service educa
tion of nursing personnel was prepared. 

Midwifery 

In many countries there has been a trend towards closer integration of the two 
professions of nursing and midwifery. This emerges in the training programmes 
for nurses and midwives. In some countries it is necessary to complete the general 
nursing course before proceeding to midwifery training. In others a common 
basic training is given to nurses and midwives, after which they specialize in one 
or the other profession. In nearly all countries maternity care is now included in 
the basic training of nurses. 

At a conference on midwifery held in Moscow in 1964, participants from seven
teen Member States considered the changing pattern of maternity services, espe
cially in relation to developments in public health nursing services, and the effect 
of these changes on the work and education of midwives and nurse/midwives. In 
this context an expert committee on the midwife in maternity care (1965) 1 recom
mended that in countries where the training of midwives is separate from that of 
nurses the curricula should be co-ordinated at national level so as to shorten the 
training period of students wishing to qualify in both nursing and midwifery. 

Midwifery has been included in most WHO-assisted basic and post-basic nurs
ing programmes, and in some instances provision has been made for training 
teachers of midwifery. In India, WHO assisted in revising the syllabus and regu
lations established by the Indian Nursing Council for the training of nurses and 
midwives, and prepared a guide for nursing and midwifery training to help the 
staff in implementing the revised syllabus. 

In Singapore a countrywide midwifery service and education programme was 
developed with assistance from WHO; and in the Region of the Americas the 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 331. 
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Organization has helped to introduce short courses in nursing for midwives in 
Argentina, to train midwives as teachers of midwifery in Chile and to improve 
post-basic courses in midwifery for nurses in Paraguay. 

Nursing Auxiliaries 

Hundreds of thousands of largely untrained nursing and midwifery auxiliaries 
are known to be working in health services throughout the world- in Latin Ame
rica alone they are estimated at lOO 000. 

A WHO-assisted study in Europe in 1961 showed that in many countries auxi
liaries had not been integrated into the nursing service and their training had not 
followed a systematic plan. The implication of this study was that, if auxiliary 
nursing personnel were to continue to provide the greater part (about two-thirds) 
of nursing care- the kind of care which involves the most direct contact between 
patients and nursing personnel- it was necessary to train this vast category of 
health workers. The Expert Committee on Nursing also emphasized the need for 
training auxiliaries to become effective members of a highly integrated team.1 

The training and use of auxiliaries were dealt with at three conferences - in 
Delhi in 1958, El Escorial (Spain) in 1962, and in Cuernavaca (Mexico) in 1963, 
when the need for planning and for legislation on the scope, supervision and eva
luation of the work of auxiliary nursing personnel was emphasized. It was also 
agreed that training programmes were best planned nationally and that the train
ing schools concerned should conform to a uniform level of training in each coun
try. 

An important element in WHO's assistance to many countries is the training of 
qualified nursing staff to provide in-service education for the rapidly increasing 
number of auxiliary personnel. In some community development areas, for exam
ple in Ethiopia, Ghana, India, Kenya, Morocco, Nigeria and Turkey, nurses pro
vided by WHO are advising national nurses in the training of auxiliary nurse 
midwives. 

While experience in teaching and supervising auxiliary personnel forms a part 
of the preparation of every nurse, and an increasing number of post-basic nurs
ing education programmes includes such preparation, the shortage of teaching 
staff continues. In order to extend the effective range of the few trained instruc
tors, programmed instruction for teaching auxiliaries is being tried in some coun
tries with assistance from the Organization. 

Expanding national health programmes will have to depend quite heavily on 
auxiliary health workers. These auxiliaries are helping to meet service needs in 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 347. 
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both hospitals and public health establishments as permanent and essential mem
bers of the team and cannot be considered as emergency personnel, filling gaps 
caused by inadequate numbers of professionals. A study just completed by WHO 
in conjunction with three states of India may affect the training programme of 
future auxiliary nurse-midwives and allow for their more efficient use both for 
traditional duties and for new ones, such as those connected with family planning 
programmes. 

Research in Nursing 

Following the meeting in 1963 of a scientific group convened by WHO to 
identify nursing problems of international significance requiring research, a start 
was made on the preparation of a methodology for studying the discrepancy 
between current nursing practice and basic nursing education. In 1966 the Expert 
Committee on Nursing recommended that research into the improvement of 
nursing care should be promoted as an essential part of the planning of health 
services. 

In order to stimulate research into nursing practice as a step towards the general 
improvement of nursing services, several meetings were organized. In 1964, for 
example, senior nurses from Indian public health and hospital services, at a five
week conference in Delhi, discussed the appraisal of staffing patterns and the appli
cation of the methods of study described in The Staffing of Public Health and Out
patient Nursing Services. 1 A draft guide was tested in four centres and revised 
for use in activity studies. In the Western Pacific Region the first regional seminar 
on staffing (in 1965) enabled senior nurses from seven countries to discuss methods 
for conducting staff utilization studies in the hospitals and health centres of their 
own countries. Follow-up consultant services in the countries of the participants 
have been provided. 

In 1966, WHO co-operated with the Northern Nurses Federation in organiz
ing a seminar in Copenhagen on the promotion of research into nursing problems, 
the preparation of nurses for research, and the utilization of the findings of 
studies. 

The duties of various categories of nursing staff and the range of technical 
skills required are being examined in order to determine personnel needs and re
sources and the most effective staffing patterns. Such WHO-assisted studies have 
been carried out in India and Switzerland, and also in Israel where, following the 
study, administrative changes were introduced to enable nurses to spend more 

1 Roberts, D.E. (1963) The staffing of public health and outpatient nursing services : methods of study, 
World Health Organization, Geneva (Pub/. Hlth Pap. No. 21). 
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time on the care of their patients. The results of all three studies should lead to 
better preparation and utilization of nursing personnel in the health services. 
WHO has also contributed to the systematic investigation of specific aspects of 
nursing, such as the study on psychiatric nursing care in twenty-one European 
countries.1 

HEALTH STATISTICS 

The planning and organization of health services, and their rational develop
ment, utilization and appraisal, are dependent upon a sufficiency of reliable vital 
and health statistics. The continuing general inadequacy of such statistics, despite 
improvements achieved in some countries, inhibits progress in many aspects of 
public health. 

WHO's work in health statistics has followed two main lines of development: 
assistance to governments in improving their health statistics, and the use of 
sound statistical techniques in research and other programmes sponsored by 
the Organization. The publication of international statistics and the develop
ment of definitions and classifications in order to facilitate greater international 
comparability have been continued. 

The compilation and computation of statistical data provided by governments 
for purposes of studies and research have greatly increased. Some use was made 
of electronic computers for statistical analyses from 1960 onwards, but with the 
installation of WHO's own computer in 1966 a complete transfer to it of all data 
for retrieval and of all mathematical computational work took place. More than 
half the work performed on the computer has been in connexion with health 
statistics. The computer has provided not only the means for carrying out statis
tical operations much more quickly and accurately than before, but has also exten
ded enormously the possibilities of making studies and analyses that were hitherto 
impracticable, because of the time and effort involved. 

Development of Health Statistical Services 

The role of statistics as a central activity of local, national and international 
health services has been emphasized at many regional meetings and conferences, 
as well as at the technical discussions held in connexion with the Nineteenth 
World Health Assembly in 1966. On that occasion the subject was "The collec
tion and use of health statistics in national and local health services", and it was 

1 John, A.L., Leite-Ribeiro, M.O. & Buckle, D. (1963) The nurse in mental health practice: report 
on a technical conference, World Health Organization, Geneva (Pub!. Hlth Pap. No. 22). 
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stressed that health planning and the effective operation of health services are only 
possible on the basis of reliable statistics.1 

The increasing demand by health administrations for reliable statistical infor
mation can be met only if each country has an adequately staffed and efficient 
vital and health statistics service. 

Direct assistance to countries in developing their statistical services, in applying 
international recommendations and in putting statistical principles into practice 
has therefore been a major activity of WHO in this field; in 1967, thirty-eight WHO
assisted projects on different aspects of vital and health statistics were in opera
tion, as compared with eighteen in 1958 (see Annex 8). 

The various stages of development of health services have called for a variety 
of approaches ranging from advice on specific problems to assistance in reorga
nizing health statistical services, as in the Philippines, or in the establishment of 
statistics units in ministries of health or in another governmental body at central 
level, as in Ghana, Pakistan and some Latin American countries. 

However, as the shortage of trained staff at all levels is a major handicap to 
the development of statistical services, training has been the principal element in 
the Organization's assistance. 

Training abroad with fellowships (see Annex 9) has been supplemented by 
help with the development of regional and national training facilities. A case in 
point is the model vital and health statistics unit in Nagpur (India), completed 
with WHO assistance in 1960, and now used as a regional training centre in gene
ral health statistics and medical coding. In the Americas, courses at intermediate 
level have been introduced by schools of public health in Argentina, Colombia, 
Cuba, Jamaica, Mexico, Paraguay and Peru; and the schools of public health at 
Sao Paulo (Brazil) and Santiago (Chile) now provide courses at professional 
level. 

Regional seminars and courses have been organized: in the European Region, 
where facilities for post-graduate training in epidemiology and health statistics 
were limited in many countries, WHO has sponsored a series of international 
courses in those subjects in English, French and Russian. In the Western Pacific 
Region, a seminar on surveys and reporting was organized in Manila in 1963, and 
courses on vital and health statistics in Manila (1960), Suva (Fiji) (1962) and 
Wellington (1966). Regional seminars in South-East Asia have dealt with certi
fication and classification of mortality and morbidity (1958), with hospital records 
(1962), and with health centre records and reports (1967). In the Eastern Medi
terranean Region, seminars have been organized for public health administrators 
in charge of statistical services (1963), and for working statisticians (1965). 

1 WHO Chronicle, 1966, 20, 301-309. 
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Regional meetings have contributed to the development of statistical services 
by enabling senior statisticians to discuss specific aspects of the subject of par
ticular interest to their countries. In recent years a pattern has developed in the 
European Region whereby conferences in health statistics are held once every 
three or four years for discussion of new methodological developments. In 
addition, meetings have been held on specific topics of current interest, such as 
that on the application of electronic computers in health statistics and medical 
research in 1966. Meetings in that region have also dealt with the following: 
hospital statistics (1958), mortality statistics (1961), teaching of statistics to 
undergraduates (1962), morbidity statistics (1963), automatic data-processing 
systems in health administration (1964) and vital and health statistics (1962 and 
1965). 

An inter-regional meeting on "Training of statistical personnel for work in 
the health services" is being prepared for 1968 to bring together teachers of health 
statistics and public health from the African, South-East Asia, Eastern Mediter
ranean and Western Pacific Regions to discuss the problems of recruitment and 
training. 

The Organization has contributed lecturers on health statistics to international 
training centres such as that established at Yaounde by the United Nations Eco
nomic Commission for Africa and the International Statistical Education Centre 
in Beirut. 

Hospital statistics provide not only data on the utilization of hospital facilities, 
but also information on health that is often not otherwise obtainable. In 1962 the 
Expert Committee on Health Statistics 1 stressed the importance of developing 
hospital statistics as an integral and basic part of the national statistical programme, 
defined uses of hospital statistics, suggested some tentative definitions and recom
mended the minimum general content of statistics programmes which all coun
tries should attempt to carry out. 

By the end of 1967, fifty-three WHO-assisted projects had been initiated, in 
which hospital statistics were the chief subject or figured prominently in conjunc
tion with other fields of health statistics. Several seminars and conferences were 
conducted by WHO at regional and country levels for personnel working on medi
cal records and hospital statistics. A regional conference on hospital records and 
statistics was organized in Manila in 1966. In the South-East Asia Region, where 
the 1962 regional seminar centred mainly on hospital records and statistics, deve
lopment in this special field has led to hospital in-patient statistics becoming in
creasingly available. Six countries of the Region have since received WHO assis
tance in organizing medical records departments, courses have been given for 

1 Wld Hlth Org. techn. Rep. Ser., 1963, 261. 
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medical records technicians in Burma and in Afghanistan, and in-service training 
has been organized in India, Nepal and Thailand. 

A draft manual of hospital morbidity statistics dealing with statistics relating 
to the patient, and a manual of hospital statistics, covering primarily statistics on 
hospital beds and their utilization, were prepared for distribution to the National 
Committees on Vital and Health Statistics. 

The system of national committees on vital and health statistics was intro
duced by WHO in its first decade. These provide not only a channel of technical 
communication between Member countries and WHO but also a means of intra
country co-ordination among the various national agencies concerned with health 
statistics. A series of some 230 documents has now been issued to national com
mittees in order to keep them informed of developments in various aspects of 
health statistics. 

National committees in various countries have carried out studies in connexion 
with the Eighth Revision of the International Classification of Diseases, hospital 
statistics, and a wide range of other subjects, and have reported their findings to 
WHO. 

Collection and Publication of International Health Statistics 

The collection and publication of international health statistics is a continuing 
activity of the Organization. The past ten years have seen expansion as regards 
both the number of countries represented in the Organization's publications of 
international statistics and the topics covered. 

In 1965 the title of the Organization's annual statistical publication was 
changed from Annual Epidemiological and Vital Statistics (under which it had 
been issued since 1948) to World Health Statistics Annual, which corresponds better 
to the wider range of statistics now presented. The publication is issued in three 
separate parts - the first volume, giving vital statistics and causes of death; the 
second, data on infectious diseases (cases, deaths and vaccinations); and the third, 
statistics on health personnel and health establishments. 

Data published in the World Health Statistics Annual are compiled from infor
mation made available to WHO by the various countries. Recent data received 
from individual countries are published in the monthly Epidemiological and Vital 
Statistics Report, along with detailed information on selected subjects of current 
interest. 

Not only must statistical data be reliable and up-to-date, but they must also 
be consistent, whatever the country of origin, in order to achieve comparability. 
Much attention has been given in compiling these volumes to the clarity of classi
fication and to the significance of particular entries or figures. The delay involved 
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in compiling figures and publishing the results is expected to diminish with the 
introduction and use of the electronic computer. 

In the Region of the Americas, statistical publications have included the annual 
Reported Cases of Notifiable Diseases, Health Conditions in the Americas (published 
at two-yearly intervals) and two special publications Facts on Health Problems and 
Facts on Progress. 

Work is progressing on the development of guides, based on national practice, 
to assist national authorities in the collection of accurate, reliable statistics. Two 
types of guides are being studied, on notifiable diseases and general morbidity 
respectively. A Guide for the Reporting of Statistical Information in the Health 
Field, prepared in the Region of the Americas, outlines the procedures developed 
in that region for collecting information for use in statistical publications of the 
Organization. 

Statistical Methodology and Studies 

A topic which has attracted the attention of public health authorities in recent 
years is the use of sampling methods in morbidity surveys and other public health 
investigations. Permanent nationwide systems of reporting or registration of health 
data are expensive to operate, and not easy to modify or improve to meet changing 
needs. Moreover, with the steady prolongation of life expectancy conventional 
information on causes of death is proving inadequate for the purpose of assessing 
the state of health of the population. Sampling inquiries provide a more flexible 
and economic means of obtaining the wide range of statistical data required as a 
basis for health planning and decision making. They should take their place as 
an essential part of health statistical services, and are of even greater value in 
developing countries. 

In the European Region, ad hoc epidemiological surveys, usually on a sample 
basis, have proved of value in yielding the required additional information. They 
call, however, for some re-orientation and greater flexibility in national health 
statistical services. 

Sampling methods in morbidity surveys and public health investigations were 
examined in 1965 by an expert committee. 1 Technical and organizational pro
blems arising in the planning, execution and evaluation of sample surveys in public 
health, and the application of automatic data-processing systems were among the 
subjects discussed. 

In order to meet the need for guidance in statistical methods in the field of 
health, the preparation of appropriate manuals has been undertaken. In addition 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 336. 
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to the monograph on Statistical Methods in Malaria Eradication 1 (see also Chapter 
5, page 170) two documents, one on statistical analysis of data in schistosomiasis 
research and the other on the adequacy of sample size, were issued in mimeo
graphed form. 

Statistical methodology formed an important element in the international train
ing courses organized by WHO in the fields of malaria eradication, tuberculosis and 
enteric infections. 

Epidemiological studies on treponematoses, malaria, filariasis, tuberculosis, 
leprosy, diarrhoea! diseases, trachoma, smallpox, cardiovascular diseases, dental 
health and nutrition were among the projects in which extensive work in statistical 
methodology was involved. Analyses were also made of data on skin-test trials 
in schistosomiasis, laboratory and field trials of vaccines and other prophylactic 
and therapeutic agents, susceptibility tests of insect vectors to insecticides, as well 
as biological assays for the biological standardization programme. A number of 
scientific papers were published on these topics. 

While WHO has adopted modern computing techniques in its statistical work, 
it is evident that the results obtained from the computer depend on the complete
ness and accuracy of the data that are fed in. Thus WHO's primary objective in 
developing and improving statistical services for both national and international 
use remains unchanged - to ensure that the basic records are themselves complete 
and accurate. This in turn requires that those responsible for the provision of the 
basic records know how these records should be compiled and understand the uses 
to which they will be put. 

A collaborative statistical research programme, the inter-American investiga
tion of mortality, has been carried out in eleven cities in the Americas and one in 
the United Kingdom. The project was started in 1962 and the field work was 
completed in 1965. The data collected, relating to over 43 000 deaths, have been 
analysed and a report on the findings published. 2 

Two demographic research projects in the epidemiology of population dynamics 
were undertaken in collaboration with schools of public health in Latin America. 

International Classification of Diseases 

In order to facilitate international comparison of health statistics WHO has 
continued to develop international statistical standards, definitions and classifi
cations. The International Statistical Classification of Diseases, Injuries and 

1 Swaroop, S. (ed. Gilroy, A. B. & Uemura, K.) (1966) Statistical methods in malaria eradication, 
Geneva (World Health Organization: Monograph Series No. 51). 

2 Puffer, R.R. & Wynn Griffith, G. (1967) Patterns of urban mortality (Scientific Publications 
No. 151), Pan American Health Organization, Washington, D.C. 
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Oauses of Death has become firmly established for international use and is being 
followed in many countries, not only for cause of death statistics, but also for 
morbidity purposes and as a basis for the diagnostic indexing of hospital clinical 
records. During the period under review, for example, the international form of 
medical certificate of cause of death was introduced in the new registration system 
in Burma, and in major hospitals and places with modern registration systems in 
four other countries of the South-East Asia Region. 

The Seventh Revision, which was in use from 1958 to 1967, had been limited to 
the correction of inconsistencies and to small but essential amendments, but the 
Eighth Revision, 1 adopted by the Nineteenth World Health Assembly in 1966, intro
duced major changes and was the outcome of prolonged and intensive work at 
national and international level. 

A number of Member countries established committees to study the Classifi
cation as a whole, or particular sections of it. Such committees were set up by 
Australia, Czechoslovakia, Japan, the United Kingdom of Great Britain and 
Northern Ireland, the United States of America, and by the USSR in co-operation 
with a number of other East European countries. In the Americas a regional 
advisory committee was set up to co-ordinate the revision proposals of the coun
tries of the Region, assisted by the Latin American Centre for the Classification of 
Diseases established in 1955 to carry out for Spanish and Portuguese-speaking 
countries functions similar to those performed for English-speaking countries by 
the WHO Centre for the Classification of Diseases in London in elucidating 
problems connected with the Classification. The results of these national and 
regional revision studies were the subject of a series of progress reports issued 
by WHO to all participants. 

The Expert Committee on Health Statistics set up a Sub-Committee on Classi
fication of Diseases, which met in 1961 and 1963 and guided the preparations for 
the Eighth Revision. At its meeting in 1964, the Expert Committee itself drew 
these various threads together and issued proposals for the revision of each section 
of the Classification. These were studied by a large number of countries, whose 
comments to the Organization resulted in amended proposals to the International 
Revision Conference in 1965. The Conference's recommendations, formally 
adopted by the Health Assembly in 1966, come into effect on 1 January 1968. 

Nomenclature Regulations 

The responsibilities of Member States regarding the compilation and publica
tion of mortality and morbidity statistics had been defined in WHO Regulations 

1 World Health Organization (1967) Manual of the International Statistical Classification of Diseases, 
Injuries and Causes of Death, Vol. 1, Geneva. 



HEALTH EDUCATION 

The success of most health programmes is depen
dent on the active co-operation of the public, and 
health education holds an important place in much 
of WHO's work. 
Schoolteachers at a seminar in the Philippines, which 
was part of a project assisted by the United Nations, 
UNICEF and WHO to develop a co-ordinated school 
health education programme. 

REHABILITATION 

Many health authorities are now establishing systematic rehabilitation programmes. In Spain a national 
programme for the rehabilitation of physically handicapped children was developed with the assistance of 

UNICEF and WHO. 



WATER POLLUTION 

Industrial ization and urbanization have 
increased the pollution of air and water to 
levels that often present hazards to health. 
WHO's role has included the promotion of 
International collaboration in identifying 
the most important probl ems and advice 
on preventive measures. Such co-opera
tion is particularly necessary in combating 
pollution of ri vers, such as the Rhin e, 
which flow through several countries. 

Rhine water before and after puriflcation. 



RAD lA TION HEALTH 

WHO has sponsored many meetings 
aimed at ensuring adequate protec
tion in the medical uses of ionizing 
radiation. 

A European seminar at Lund, Sweden, 
in 1965. 

COMMUNITY WATER SUPPLY 

Safe drinking-water in sufficient quantity is essential to 
health. WHO assists governments in planning long-term 
water supply programmes and in dealing with the problem 
of their financing. The schemes illustrated here for the 
metropolitan areas of Accra-Tema, Ghana, and Calcutta, 
India, are among those receiving assistance from the 
Special Fund component of the United Nations Develop
ment Programme, with WHO as executing agency. 



A number of t ravell ing seminars have been organized in the USSR 
to enable participants from al l the WHO reg ions to observe different 
aspects of its health services. The seminar in Aug ust 1966, shown 
here, was on the organization of epidemiological services and their 

ro le in the contro l of communicable diseases. 

Under a WHO-sponsored scheme 144 "assis
tants mecticaux" from the Democratic Republic 
of the Congo were enabled to continue their 
medical studies in France and Switzerland. In 
the foreground is one of these Congolese 
medical students at the University of Lyons, 
France, in 1961 . 

EDUCATION AND TRAINING 

Through the award of fellowships and the 
organization of training schemes, courses 
and seminars, and in other ways, WHO 
helps governments to increase the num
bers and improve the skills of personnel 
in the medical and other health professions. 

WHO fellowship holders from countries in the 
Western Pacific Region with their diplomas, 
after a year's post-graduate training in nursing 
in Wellington, New Zealand. 
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No. 1, adopted by the First World Health Assembly in 1948. These placed great 
emphasis on the underlying cause of death as the most useful single element in the 
analysis of mortality. In implementing these regulations many countries realized 
the need for improving on single-cause tabulations and experimented with various 
methods of multiple-cause analysis. Several countries came to the conclusion 
that some flexibility in the Regulations would allow more latitude in these expe
riments and possibly lead to new concepts in the presentation of mortality statis
tics. Furthermore, the Regulations contain a number of articles governing such 
matters as groupings by age, cause, area of residence, etc., to be used in tabulations, 
and stipulate that any Member wishing to vary these groupings must go through 
the formal process of lodging a reservation to the article concerned. 

The Nineteenth World Health Assembly in 1966 therefore decided to review 
the Regulations. A draft revision of the Nomenclature Regulations, reducing to 
a minimum the r.:quirements considered to be indispensable as a basis for inter
national statistical comparability, and introducing the desired flexibility, was pre
pared for comment by Members, after which a further draft revision was submitted 
to and adopted by the Twentieth World Health Assembly in 1967.1 

The effect has been to simplify the Nomenclature Regulations. Most of the 
technical items have been removed and given by the Assembly the status of recom
mendations under Article 23 of the Constitution, pending the preparation of a 
compendium of recommendations, standards and definitions to be adopted by the 
Assembly at a later date. 

1 Off. Rec. Wld Hlth Org., 160, 9. 



CHAPTER 3 

Education and Training 

The emphasis on education and training of medical and other health personnel 
has been little changed in the successive general programmes of work established 
by the Executive Board and World Health Assembly, and continuity of effort has 
thus been assured. 

The fourth, and latest, of these general programmes of work, covering the 
period 1967-1971, provides a summary of objectives: "The education and training 
of health staff holds for all Member States a universality of interest in that it is 
basic to their total health endeavours. The programme will continue to cover the 
undergraduate, post-graduate and specialist fields of medical education, as well as 
the education and training of nurses, sanitary engineers, midwives, health visi
tors, health educators, public health inspectors, and all types of auxiliaries, and 
will reserve for the preparation and improvement of the teacher a very special 
place, especially in the award of fellowships." 1 

For some of the health professions, information on the patterns of education 
and facilities available in professional schools throughout the world has been 
published in directories of medical,2 dental,3 and veterinary 4 schools, post-basic 
and post-graduate schools of nursing 6 and schools of pharmacy.6 A world direc
tory of schools of public health was in press at the end of 1967. 

In the collection and checking of the material for publication in these direc
tories the Organization had the benefit of the co-operation of government autho
rities and of individual institutions. The directories provide a clear picture of 
the essential elements in education for the health professions and of worldwide 
trends. 

This chapter is concerned principally with education in medicine and public 
health and with the training of auxiliary health workers. Assistance in the train
ing of members of other health professions - such as dentists, nurses, laboratory 

1 Off. Rec. Wld Hlth Org., 143, 64. 
2 World Health Organization (1963) World directory of medical schools, 3rd ed., Geneva. 
3 World Health Organization (1967) World directory of dental schools, 2nd ed., Geneva. 
• World Health Organization (1968) World directory of veterinary schools, 2nd ed., Geneva. 
5 World Health Organization (1965) Worlddirectoryofpost-basicandpost-graduateschoo/sofnursing, 

Geneva. 
6 World Health Organization (1966) World directory of schools of pharmacy, Geneva. 

-78-



EDUCATION AND TRAINING 79 

technicians, sanitary engineers, health educators, veterinarians - is mainly dealt 
with elsewhere in this volume, in the sections on the various subjects. 

BASIC EDUCATION IN MEDICINE 

A physician has, of necessity, to be trained abroad if the country itself has no 
medical school. But a country cannot have sufficient physicians as long as it 
depends on foreign training alone. Moreover, medical schools contribute to the 
development not only of the medical profession itself, but also of the other health 
professions and of public health services generally. The establishment of new 
medical schools and the strengthening of existing ones have therefore claimed 
much attention (see pages 81-82). 

Attention has also been given to the essential elements of medical education. 
There is a need for reviewing the curriculum; for adding new material to the extent 
that old material becomes obsolete; for altering the relative importance of topics; 
for accepting that the student cannot learn all specialties but needs a good general 
medical grounding which will prepare him for the type of medical practice that 
he is likely to encounter and which will enable him, after graduation, to profit from 
more specialized training. 

The first of these aspects was discussed in 1961 at a European regional confe
rence, at which an attempt was made to define the duties of the physician in general 
practice and to suggest ways of improving undergraduate medical training to 
meet the demands made on him. Papers presented to the conference, together 
with summaries of the discussions, were later published in the Public Health Papers 
series. 1 A more comprehensive review of the training of the physician for 
family practice 2 was carried out by an expert committee the following year. The 
growing shortage of general physicians, due partly to the trend towards greater 
specialization, and the need to reinforce and extend the family doctor service 
emerged clearly from both these meetings. 

The problems inherent in establishing internationally acceptable minimum 
standards of medical education were analysed in 1961 by a study group which 
made a number of suggestions, relating principally to the curriculum and to teach
ing methods, for overcoming the difficulties in attaining such standards. 3 

On the related question of the recognition and equivalence of degrees, a study 
was published on legislation governing the practice of medicine in forty countries. 4 

1 World Health Organization (1963) Preparation of the physician for genera/practice, Geneva (Pub/. 
Hlth Pap., No. 20). 

2 Wld Hlth Org. techn. Rep. Ser., 1963, 257. 
3 Wld Hlth Org. techn. Rep. Ser., 1962, 239. 
• Equivalence of medical qualifications and the practice of medicine. A survey of existing legislation. 

lnt. Dig. Hlth Leg., 1967, 18, 459-503. 
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Two World Conferences on Medical Education were organized during the 
decade by the World Medical Association with the assistance of WHO, one in 
Chicago in 1959, on "Medicine- a lifelong study", 1 the other in New Delhi in 
1966, on "Medical education- factor in socio-economic development". 

WHO itself organized regional conferences on the general subject of medical 
education: at Teheran (1962) for the Eastern Mediterranean Region, at Manila 
(1964) for deans of medical schools of the Western Pacific Region, and at Yaounde 
(1966) for the African Region. 

There have been expert committee and regional meetings on specialized topics: 
for instance, expert committees discussed in 1960 undergraduate teaching of 
psychiatry and mental health promotion; 2 in 1961 the teaching of genetics in the 
undergraduate medical curriculum and in post-graduate training; 3 and in 1966 
the teaching of immunology in the medical curriculum. 4 Regional meetings 
included a seminar on the teaching of nutrition in medical schools (in Brazil in 
1965) and a European symposium on the teaching of epidemiology and public 
health (in Brussels in 1967). 

The number of articles published on medical education grows steadily. An 
annotated bibliography, containing reviews of some three thousand articles, was 
published by WHO in 1958 5 and abstracts of current literature are now being 
made available in some regions: in South-East Asia and Europe WHO issues 
selected articles on medical education, while in the Americas a new quarterly jour
nal, Educaci6n medica y salud, was launched in 1966 jointly by PASB/WHO 
Regional Office and the Pan American Federation of Associations of Medical 
Schools. 

The inclusion of preventive medicine and public health in the medical curri
culum- a subject much discussed since the end of the Second World War- has 
been considered by expert committees on preventive aspects in the teaching of 
pathology,6 the teaching of the basic medical sciences in the light of modern medi
cine,' the promotion of medical practitioners' interest in preventive medicine,8 

and social aspects in the teaching of obstetrics and gynaecology.9 Education and 
training of the physician for the preventive and social aspects of clinical practice 

1 Second World Conference on Medical Education, Chicago, 1959 (\961) Medicine- a lifelong 
study, New York, World Medical Association. 

2 Wld Hlth Org. techn. Rep. Ser., 1961, 208. 
3 Wld Hlth Org. techn. Rep. Ser., 1962, 238. 
• Wld Hlth Org. techn. Rep. Ser., 1967, 358. 
5 World Health Organization (1958) Medical education: annotated bibliography, 1946-1955, Geneva. 
0 Wld Hlth Org. techn. Rep. Ser., 1959, 175. 
7 Wld Hlth Org. techn. Rep. Ser., 1961, 209. 
8 Wld Hlth Org. techn. Rep. Ser., 1964, 269. 
9 Wld Hlth Org. techn. Rep. Ser., 1963, 266. 
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was the subject of the technical discussions at the Sixteenth World Health Assem
bly in 1963, when the needs and problems of the developing countries received 
special attention. 1 Regional meetings included a European symposium on the 
teaching of the preventive aspects of medicine in medical schools (in Nancy in 
1964) and a seminar in the South-East Asia Region (held in Colombo in 1966) on 
the teaching of preventive and social medicine. 

WHO has promoted the teaching of preventive medicine by direct assistance 
to medical schools. In South-East Asia, visiting professors of preventive medicine 
were provided to medical schools in Afghanistan, Burma, Ceylon, India, Indo
nesia and Thailand. UNICEF has co-operated with WHO in supplying equip
ment to the departments of medical schools to promote, particularly, field train
ing in preventive medicine and hygiene. In India alone, more than fifty depart
ments have been assisted in this way. 

Attempts have also been made to promote the integration of preventive medi
cine into general medical textbooks. 2 Publishers of medical textbooks held a 
small meeting at the end of 1967 at which they confirmed their interest in this 
suggestion and explored ways of giving effect to it. 

With the high sophistication of teaching hospitals, the question arises whether 
the practical and clinical training of medical students in hospital wards is by itself 
sufficient.3 The limitations of the teaching hospital in providing the undergra
duate student with the necessary full range of experience were brought out in 
1966 by an expert committee which considered the use of health service facilities 
in medical education,4 with particular reference to the orientation of students in 
the field of community medicine. 

The contributions that university health services might make to the teaching 
of preventive medicine for medical students was also mentioned by the expert 
committee which, in 1965, considered the need for such services.5 The general 
question of health services for students was also discussed at a meeting organized 
in 1966 for participants from European countries. 

The continued increase in the number of medical schools, as reflected in succes
sive editions of the World Directory of Medical Schools, is impressive: there were 
533 medical schools in WHO Member States around 1950. By 1960 the figure 
had risen to 656 and by 1966 to 717, the bulk of the increase having occurred prin
cipally in Latin America and Asia. The burden of setting up the new schools has 

1 WHO Chronicle, 1963, 17, 350-358. 
• WHO Chronicle, 1966, 20, 19-25. 
3 WHO Chronicle, 1964, 18, 423-424. 
• Wld Hlth Org. techn. Rep. Ser., 1967, 355. 
6 Wld Hlth Org. techn. Rep. Ser., 1966, 320. 
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rested with the countries concerned, but some have received outside assistance and 
WHO has contributed advice on the establishment of the schools and their orga
nization, visiting professors, fellowships and some equipment. Cameroon, 
Ethiopia, Kenya, Syria and Zambia are among the countries that have recently 
received such help. 

Some of the new schools had to seek professorial staff abroad and WHO was 
of assistance in some cases. In addition to individual recruitment, group arran
gements were made between a developing school and a well established one, as for 
instance in the case of the Baroda Medical College and the Edinburgh University 
Medical School. In other cases, as in India in 1966, teams of medical teachers 
were assigned to developing medical schools for short periods of up to three 
months. This arrangement goes some way towards meeting the difficulty of 
recruiting medical teachers to work for long periods away from their substantive 
posts. 

These, however, are stop-gap measures, and WHO has given much attention 
and assistance to the training of national teaching personnel (see the following 
section on post-graduate education). 

Assistance to developing medical schools has come from many sources, espe
cially from foundations and from individual governments (from the latter through 
bilateral agreements). WHO itself has often helped in such arrangements, and has 
sought to promote general co-ordination. In the Americas, for instance, PASB/ 
WHO Regional Office ensures the functioning of the Medical Education Informa
tion Centre, which organizes annual meetings of all assisting agencies and acts as 
a clearing house for information on medical schools and the assistance provided. 
At an inter-regional conference organized by WHO in Geneva in 1964, medical 
education specialists from twenty-one countries and representatives of several 
donor foundations discussed basic principles of medical education in developing 
countries, with a view to more effective and co-ordinated assistance in this field. 

As the lack of medical textbooks is a difficulty facing students in the develop
ing and some smaller countries, a programme for publishing medical books at low 
cost and in the requisite languages is being started by the Organization in agree
ment with Member governments and universities in the Americas. 

POST-GRADUATE EDUCATION IN MEDICINE AND PUBLIC HEALTH 

The need to widen the scope of advanced education in medicine is reflected 
in a variety of activities: a European regional symposium on post-graduate med
ical education was organized in 1963; assistance was provided for post-graduate 
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courses on such subjects as the application of basic medical sciences to surgery 
and on advances in clinical biochemistry; specialization in certain disciplines, such 
as psychiatry 1 (see page 219) was discussed by expert committees; a survey was 
undertaken of recent legislation on post-graduate specialization in medicine to 
bring up to date that published in 1957.2 

The preparation of medical teachers has been the subject of special concern; 
more than one-tenth of the WHO fellowships have gone to teachers (see section 
on fellowships, page 87), and courses have been organized for teachers in new 
subjects. For instance, three courses on the teaching of human genetics were held 
in Copenhagen (see also page 233). In the South-East Asia Region, annual study 
tours for medical educators began in 1957 with teachers of pathology and continu
ed until1965 (1963 excepted), covering in turn the teaching of all the basic medical 
sciences and of paediatrics. 

Not every teacher has an innate ability to transmit his knowledge to students 
and this skill is usually only acquired after a long apprenticeship. The whole 
problem of preparation of teachers for medical schools, with special regard to the 
developing countries where the shortage is most acutely felt, was discussed by an 
expert committee in 1965.3 

The improvement of teaching methods was the subject of a number of meetings 
including, in 1965 alone, an inter-regional conference of medical educators from 
eighteen countries, a regional meeting on human relations and medical teaching 
in Chile, and courses on medical teaching methods in Caracas and San Salvador. 
In the period 1962-1965 a total of 320 teachers from thirty-three countries of the 
Americas received training in medical pedagogy (human relations and medical 
teaching). A modest programme of audiovisual aids was started for Latin Ame
rican countries. In the South-East Asia Region a series of working conferences 
was held on teaching methods, and a study tour was organized in 1964 to enable 
deans of medical institutions to visit public health institutes and medical colleges 
and discuss the organization of curricula and the application of new teaching 
methods. The Indian Registry of Pathology received help in producing teaching 
specimens for distribution to medical schools in the Region. To ease the problem 
of procurement of teaching equipment and supplies, a special revolving fund was 
set up by the Nineteenth World Health Assembly (see also page 311). 

Attention was also paid to the functioning of medical libraries and a third 
training course for medical librarians from the Eastern Mediterranean Region was 
held in Geneva in 1966. 

1 Wld Hlth Org. techn. Rep. Ser., 1961, 208; 1963, 252. 
• Specialization: a survey of existing legislation. Int. Dig. Hlth Leg., 1957, 8, 561-595. 
8 Wld Hlth Org. techn. Rep. Ser., 1966, 337. 
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Post-graduate education in public health, including managerial and commu
nity research responsibilities, received much attention. Schools of public health 
are growing in number and, with the increasing sophistication in this field and the 
diversity in social systems, are developing in widely different ways and at different 
levels. WHO has endeavoured to foster broad agreement on the key elements of 
training in public health; on the organization of the curriculum; on a re-emphasis 
of its contents; on the recognition that public health training should be planned 
at two levels, basic and advanced, and on the steps towards developing some form 
of academic recognition of schools or of diplomas of public health. 

Post-graduate public health courses were discussed in 1958 by an expert commit
tee, which considered what changes, if any, were required in existing courses to 
meet more effectively the needs of foreign students. 1 This was followed by a 
survey of schools and institutions providing such training, which was discussed 
by a further expert committee in 1960. It recommended a set of requirements 
which schools of public health should meet, 2 as a step towards reciprocal or inter
national recognition of schools. Such recognition would open to their graduates 
possibilities of more advanced training elsewhere and would reinforce the perceptible 
trend towards a wider international basis for training in the health professions. 

The types of special training suitable for staff called to senior administrative 
positions in the health services were examined in 1964 by a study group. 3 Its 
recommendations cater both for those who have had no previous academic edu
cation in public health, and for those who have had such education but would 
benefit from more advanced or specialized training. 

In 1966, directors of schools of public health from some twenty countries 
(about half of those offering post-graduate education in public health) took part 
in an inter-regional conference in Geneva. Its report 4 strengthens and elaborates 
the recommendations made by the preceding series of advisory meetings. It deals 
with differences and similarities between schools, curriculum content, research, 
field experience, and programmes other than the basic post-graduate course. It 
also refers to the question of standards and criteria for accreditation, and the 
establishment of an international association of schools of public health. 

A series of regional meetings contributed to the measure of agreement reached. 
Conferences of deans of schools of public health in Latin America were held 
every two years, starting in 1959. Three travelling seminars for deans and pro
fessors of North American schools of public health were organized in Europe, the 
Eastern Mediterranean and Latin America in 1963, 1965 and 1967 respectively. 

1 Wld Hlth Org. techn. Rep. Ser., 1959, 159. 
2 Wld Hlth Org. techn. Rep. Ser., 1961, 216. 
3 Wld Hlth Org. techn. Rep. Ser., 1965, 311. 
• Wld Hlth Org. techn. Rep. Ser., 1967, 351. 
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In Europe, there were meetings of representatives of schools of public health and 
departments of hygiene and preventive medicine and of schools and departments 
of tropical medicine and hygiene. Regional associations of schools of public health 
have been promoted in Latin America, in Europe and in the Western Pacific 
Region. 

WHO's assistance to individual schools of public health has ranged from the 
provision of visiting professors, advice on the curriculum and fellowships to assis
tance in assessing the need for new schools of public health and in establishing 
them; it has also included help in evaluating the standards of existing schools for 
purposes of accreditation. Institutions assisted included the High Institute of 
Public Health, Alexandria, the School of Hygiene, Ankara, the Harvard School 
of Public Health, Boston, the National School of Public Health, Rennes, France, 
the School of Public Health, Santiago, and the School of Public Health, Teheran. 

Material has been assembled for a world directory of schools of public health 
which will summarize information on some eighty institutions providing post-gra
duate public health training in forty countries. Although the situation is changing, 
the volume shows the elements common to all public health training and the main 
variations between them. 

As will be seen below in the section of this chapter on fellowships, 56 per cent. 
of the 17 396 fellowships awarded by WHO during the years 1957 to 1966 went to 
physicians for advanced studies abroad, including attendance at courses organized 
by WHO. In addition, physicians were the beneficiaries of most of the 6800 spe
cial fellowships granted for participation in educational group activities organized 
by WHO. 

TRAINING AUXILIARIES FOR THE HEALTH PROFESSIONS 1 

The economies that can be achieved by a judicious distribution of functions 
between medical and other health professions, on the one hand, and their respec
tive auxiliaries on the other, were brought out in a study made by the Executive 
Board in 1963 of the measures for providing effective assistance in education and 
training to meet the priority needs of developing and emerging countries. 2 The 
economies are both in the use of trained staff and in the time absorbed in training, 

1 Auxiliaries are paid health workers with less than full professional qualifications in a particular field 
who assist and are supervised by professional workers. Thus, there may be auxiliaries in medicine, 
nursing, sanitation and dentistry, and there can be different levels within the broad category of auxiliaries. 

• Off. Rec. Wld Hlth Org., 127, 182-194. 
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by reducing to a minimum the number of persons requiring the longest and most 
complex forms of higher education. 

The personnel needed to carry out mass campaigns against specific diseases 
has been obtained by training many individuals to carry out very limited health 
duties. Once the campaigns are over these individuals form a potentially useful 
source of auxiliary staff for the health services, provided further training is avail
able. The training needed to fit single-purpose health workers for the wider 
duties of auxiliaries in the general health services was one of the subjects discussed 
in 1964 by the study group which considered the whole question of tb.e role of 
mass campaigns in the evolution of the health services. 1 

Education and training of health service personnel was the subject of the Supple
ment to the Second Report on the World Health Situation, presented to the Seven
teenth World Health Assembly in 1964. The preparation of this supplement pro
vided the opportunity to bring up to date material on personnel and training, 
including auxiliaries, in various countries. The data collected were presented 
schematically to show the relationships of the medical and other health profes
sions and their respective auxiliaries. Auxiliaries to the health professions are 
not of the same level in all countries even when they have the same essential func
tions, with primary responsibility in, say, nursing, or pharmacy, midwifery, or in 
a medical laboratory. They carry different titles in different countries for similar 
functions, or the same title but quite different responsibilities. WHO has endea
voured to clarify terminology, to review practices, and to draw some conclusions 
as to the role of auxiliaries and the principles to be followed in their training. 

The training of auxiliaries and their part in the public health team have been 
considered at various meetings. These included an inter-regional conference in 
Khartoum in 1961, a regional seminar in Manila in 1966 and in the same year a 
meeting in Mexico City, at which a report on the use of auxiliaries in Latin Ame
rica was prepared for consideration at the XVII Pan American Sanitary Confer
ence/eighteenth session of the WHO Regional Committee. 

Perhaps the most difficult problem with respect to auxiliaries is the type of 
training to be given to medical assistants who are expected to carry out some simple 
diagnostic and curative duties, as well as some preventive measures for the most 
commonly prevalent diseases. Their training should be adequate for the duties 
entrusted to them but should not be confused with or allowed to lower the stan
dards of proper medical education. Following studies of systems prevailing in 
various countries, an expert committee reported in 1967 on the training of medical 
assistants and similar personnel. 2 

1 Wld H/th Org. techn. Rep. Ser., 1965, 294. 
2 Wld H/th Org. techn. Rep. Ser., 1968, 385. 
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That the need for auxiliary personnel is not confined to the developing coun
tries was brought out at the Twentieth World Health Assembly in 1967, when refer
ence was made to experiments in the United States in training physicians' assis
tants to perform a number of basic medical services which take the time but not 
the highest skills of physicians. 1 

FELLOWSHIPS AND TRAINING GRANTS, 
COURSES AND EDUCATIONAL MEETINGS 

As in the first ten years, one of the main methods of assisting governments to 
train health personnel has been to provide fellowships for study abroad. During 
the period 1947-1956 WHO had awarded 6379 fellowships. During the following 
ten years (1957-1966), the total was 17 396, the yearly figures being as follows: 

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 

1385 1346 1271 1415 1668 1931 1829 2013 1846 2692 

In 1966 the fellows came from 159 different countries and territories and studied 
in ninety-three others. (These figures remained practically constant during the 
whole ten years.) About 60 per cent. of the 17 396 fellows studied within thetr 
region of origin and 40 per cent. elsewhere. In the Americas and the European 
Region more fellowships were awarded for studies within each region, while in 
the four other regions the reverse was true. 

The regular budget financed two-thirds of all WHO fellowships. Twenty
seven per cent. of the total were financed by the Expanded Programme of Techni
cal Assistance (later the United Nations Development Programme), and the 
balance from other sources. (Fellowships financed by the Pan American Health 
Organization have not been included.) The monthly stipend rates established for 
all fellowships granted by agencies related to the United Nations have shown an 
increase of about 25 per cent.; tuition fees at a great number of universities have· 
increased even more. 

Of the WHO fellows 56 per cent. were physicians, 16 per cent. were nurses,. 
5 per cent. sanitary engineers and sanitarians and 23 per cent. belonged to other 
types of health personnel or were students. More than 60 per cent. of the fellow-

1 Off. Rec. Wld Hlth Org., 161, 48. 



88 THE SECOND TEN YEARS 

ships were granted to persons between 25 and 45 years of age and about 10 per cent. 
to persons under 25 years, the latter mainly for basic medical studies. The number 
of fellowships granted to staff of teaching institutions represented between 10 and 
15 per cent. of the total, while 3.5 per cent. went to staff of primarily research insti
tutions. Annex 9 shows the major subjects of study. 

The average duration of fellowships was six months, but in the European 
Region the average was only 3.1 months. Fellowships granted to nationals of 
developing countries tend to be longer. 

Especially since 1960, with the advent of many newly independent countries, 
WHO has given an increasing number of fellowships for basic medical studies, 
reaching at the end of 1966 about 10 per cent. of the total, including annual re
newals for undergraduate studies. This trend has created some new problems of 
guidance and supervision. The special programme of training organized in 1960 
for Congolese fellows gives an example of WHO practice (see page 89). 

A system of continuous appraisal of fellowships has been in force since the 
beginning: a detailed review and appraisal of WHO fellowships awarded during 
1947-1957 1 was discussed by the Eleventh World Health Assembly in 1958; 
methods and criteria for appraising fellowships were recommended by a study 
group convened by WHO in 1959 2 and WHO contributed to a further compara
tive review of the fellowships awarded in the years 1947-1962 by agencies in the 
United Nations system. This was prepared for submission to the thirty-sixth 
session of the Economic and Social Council in 1963. 

On the whole, WHO fellows, on conclusion of their studies, are assigned to 
work corresponding to their training abroad. There are some failures due to 
difficulties met by fellows on returning home when there has been insufficient 
planning of the fellowships programme or under-development of the health 
services; also, some countries have difficulty in selecting candidates really qualified 
to undertake the proposed studies. Special attention is constantly given to these 
problems by WHO. 

Courses and Educational Meetings 

In addition to more than seventeen thousand fellowships awarded for studies 
abroad during the decade 1957-1966, some 6800 special fellowships were granted 
to enable holders to participate in group educational activities organized by WHO 
or with WHO's co-operation - mostly meetings for the exchange of scientific 
information and the discussion of common problems. There were also a number 
of group training activities, such as inter-regional, regional or national courses of 

1 Off. Rec. Wld Hlth Org., 87, Annex 12. 
2 Wld Hlth Org. techn. Rep. Ser., 1960, 186. 
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short duration. Details about these activities, totalling over 300 and conducted 
in many countries throughout the world, are given in Annex 15. 

Research Training Grants 

As mentioned on page 88, a number of WHO fellowships are granted to staff 
of research institutions. In 1961, WHO also began awarding training grants as 
part of its programme in medical research (see Chapter 9). In the seven years 
during which the programme has been in existence, 204 senior grants (to estab
lished research scientists) and junior grants (to promising scientists and technically 
qualified associates) were made to research workers from forty-seven countries. 
Senior grants are for less than one year, junior grants for up to two years. The 
distribution of research training grants by subject is shown in Annex 11. The 
number of awards in each year has increased from eleven in 1961 to thirty-eight 
in 1967; of the latter about one-third were junior grants. The average cost per 
grant was approximately $4000. 

Apart from the research training grants, the Organization awarded 232 ex
change grants between 1961 and 1967 to scientists from forty-four countries. 
Their distribution by subject is shown in Annex 11. The average cost per grant 
was approximately $1340. 

Since 1960, a number of countries and national organizations have awarded 
research training grants through WHO. 

Emergency Fellowships Programme for the Democratic Republic of the 
Congo 

A unique example of the Organization's contribution to the training of a 
group of professional health workers is offered by the emergency fellowships 
programme for the Democratic Republic of the Congo. 

In July 1960 WHO was requested by the United Nations to take any possible 
action for the maintenance of the health services in the newly independent 
Republic. The emergency actions undertaken by WHO in response to this request 
are described elsewhere (see page 44). One particular problem relevant to this 
chapter arose from the fact that, along with many other expatriate groups, the 
majority of foreign physicians had left the country, leaving it bereft of such 
facilities for medical care as previously existed. The gaps were filled over the next 
few months on a short-term emergency basis. But the long-term problem 
remained. 

At the time, not a single Congolese doctor had graduated, but about 150 
"assistants medicaux" were working in the country. They had had six years' 
training, including two of practical work. Theirs was a heavy responsibility and 
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they were sometimes left entirely without direct supervision in running a hospital, 
practising surgery, obstetrics, internal medicine, etc. The country had also about 
1000 "infirmiers" with less training and responsibility. 

The "assistants medicaux" offered the hope of a long-term solution, but for 
this they had to be trained as fully qualified doctors. Possibilities were explored 
for this training in the Lovanium University in Kinshasa and with French-speaking 
European countries. It was arranged for a first group of sixty-one "assistants 
medicaux" to start their studies in the fourth year of medicine in five French 
universities (Lyons, Bordeaux, Montpellier, Nantes and Rennes). In Switzerland, 
the Lausanne University Faculty of Medicine accepted another group for the 
clinical course of study, lasting three and a half years. 

In France special tuition was organized to remedy certain gaps in the basic 
medical knowledge of the "assistants medicaux". A general counsellor was 
appointed and also local tutors in the faculties where they studied. The wives of 
the fellows were offered lessons in home economics and general culture. The 
children attended French schools and mixed successfully. 

At the end of the first year only two fellows failed in their examinations and 
had to repeat their course. In 1961 a second group of fifty-five "assistants medi
caux" started study in the same French universities and in Lausanne. They were 
followed by a third group of twenty-two who began to study in 1962. A few others 
started later. Of the 144 former "assistants medicaux" 131 have now qualified 
and returned home; two died, and two have discontinued their studies; the re
mainder are expected to return to the Congo shortly as fully qualified doctors. 
The number of failures has remained minimal. 

This success seems to be due to the maturity of the persons selected, the good 
training and practical experience of medicine they had already acquired, and, not 
least, to the special attention they were accorded in the faculties which accepted 
them and the special arrangements made for counselling and tuition. Several of 
them now hold leading posts in the Congolese health services. 

In the meantime the first Congolese doctors have graduated from the Medical 
Faculty of Lovanium University. WHO has assisted Lovanium in the mainten
ance of Congolese students. A few fellowships have also been granted for com
plete medical studies abroad; in addition about twenty "infirmiers" have received 
fellowships to specialize in laboratory work, X-ray and dental techniques, ento
mology and pharmacy. 

The results of the long-term emergency programme for the Congolese 
"assistants medicaux" were so satisfactory that it was decided to extend the same 
facilities to other WHO undergraduate fellows already studying in France and 
Switzerland. The effect was soon apparent: the studies of these undergraduates 
have much improved. 
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FURTHER TRAINING OF WHO PROFESSIONAL STAFF 

An international organization such as WHO attracts persons of established 
technical competence in their own countries to posts of varying responsibility. 
However, further training is often necessary to enable staff members to achieve 
their full potential in the service of the Organization, to prepare them for inter
national health work generally and to develop the special skills necessary to carry 
out the programme of the Organization. 

During the first decade provisions for study leave were included in the staff 
rules and transitional arrangements were made with the Kellogg and Rockefeller 
Foundations for fellowships for advanced training for selected staff members. 
Since then staff training as an integral part of the Organization's activity has 
developed, as is indicated in the amounts provided in the annual budgets for 
financing study leave: $30 000 in 1960 (the year it was introduced) and $95 000 
in 1967. 

Between 1958 and 1967 a total of ninety-one staff members, relinquishing 
annual leave entitlement and salary, were granted study leave to take courses at 
universities or other centres, leading in most cases to a master's degree or a 
diploma in public health. They included thirty-six medical officers and forty 
nurses. In addition, between 1960 and 1967, short periods of refresher training 
were authorized for a further seventy staff members, including thirty-five medical 
officers, and seven nurses. 

A second major step was the organization of training courses at headquarters. 
Ten such courses, each of six weeks' duration, have been held since 1962, with 
a total participation of 120 staff members, mainly WHO representatives, senior 
regional office staff and senior field officers. Courses covered WHO policy, 
a refresher element and new aspects of international public health work such 
as the economics of health, sociology, demography and planning. Courses held 
in 1967 dealt with systems analysis, operations research, planned programme 
budgeting and cost benefit analysis; and with the health aspects of population 
dynamics. A course was organized also in national health planning at the Uni
versity of the West Indies in Jamaica, dealing with economics, statistics, demo
graphy, the behavioural sciences and planning techniques. 

Special training in malaria eradication, including eradication techniques, 
epidemiology, haematology, parasitology and public health administration, was 
given to 196 professional technical staff at malaria eradication training centres. 
Advanced training has been provided for French-speaking public health nurses. 
Similarly since 1962 the University of Naples has provided, with WHO assistance, 
post-graduate training for French-speaking public health engineers. 
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A total of 250 staff members, mostly in the professional category and serving 
at headquarters, attended computer orientation courses. Similar courses were 
arranged at regional offices. Throughout the decade language courses and group 
briefing activities were carried out as a routine. The improvement of the briefing 
of staff has received continued attention. 

THE UNIVERSAL PROBLEM OF TRAINED MANPOWER 

WHO's concern about trained manpower has been widely shared with the 
United Nations, the other specialized agencies and a variety of organizations with 
differing fields of competence and responsibility. The United Nations General 
Assembly itself called for a report on development and utilization of human 
resources. The theme recurs in numerous other instances, such as the studies 
carried out by the United Nations Advisory Committee on the Application of 
Science and Technology to Development, the plans oudined for the United Nations 
Development Decade, and, at the regional level, the first meeting at Addis Ababa 
in 1964 of the Working Party on Manpower and Training of the Economic 
Commission for Africa. 

Although each agency has its own manpower problems, this common concern 
has led to growing inter-agency consultation: the Administrative Committee on 
Co-ordination (ACC) has established a Sub-Committee on Education and Train
ing which has met regularly since 1961. In one year, 1965, WHO participated 
in meetings which included: the ACC inter-agency Sub-Committee on Education 
and Training; the UNESCO meeting of Ministers of Education of countries of 
Asia; the conference on health personnel education and training, East-West 
Center of the University of Hawaii; the conference on rural health research, 
Ludhiana, India; and the Conference of the International Association of University 
Professors and Lecturers, Vienna. 

Joint activities include co-operation with the United Nations Development 
Programme on the education of sanitary engineers, with UNESCO on the training 
of school-teachers in health matters, with FAO on the organization of courses in 
nutrition and on the study of veterinary education, with ILO on the revision 
of the International Standard Classification of Occupations, and with IAEA on 
training in radiation health. The closest co-operation exists with UNICEF, 
without whose support many of the WHO-assisted national training programmes 
could not have been carried out. 

Some of the concern of other agencies relates to massive manpower develop
ment; this is reflected in the general surveys undertaken to assess a country's 
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manpower and education requirements as a preliminary to a comprehensive 
development programme. The first survey of this kind was organized mainly 
by ILO and UNESCO in Cameroon in 1962. There was also need for specific 
manpower surveys in specialized fields, such as health, taking due account, 
naturally, of the general manpower situation and overall social and economic 
development plans. Such surveys of health personnel and training facilities were 
carried out in 1961 in eleven countries of Africa and in 1962in another six countries. 
The findings and their implications were discussed at a special meeting held on the 
occasion of the session of the Regional Committee for Africa in October 1962. 

In co-operation with the Milbank Memorial Fund, a conference was held in 
1963 to estimate medical education needs in Latin America. A separate, and later, 
study of health manpower needs in Colombia was one of the reports considered at 
the International Conference on Health Manpower and Medical Education, 
held in Maracay (Venezuela) in June 1967. The related question of the "brain 
drain" has also been studied, for example in a survey of the migration of Latin 
American health, scientific and engineering personnel. 1 

The Fifteenth World Health Assembly endorsed the Executive Board's 
recommendation that one of the chief objectives of ten-year public health 
programmes undertaken by governments as part of overall plans for accelerated 
economic and social development should be "to concentrate on the education 
and training of professional and auxiliary staff for strengthening their health 
services, with specific measurable targets for expanding each category of staff, 
depending on predetermined needs for each". 

Sometimes the shortage of personnel is such that action can justifiably be 
taken without surveys: an example is the special assistance for the training of 
physicians for the Democratic Republic of the Congo following its accession to 
independence (see page 89 above). 

1 Pan American Health Organization (1966) Migration of health personnel, scientists and engineers 
from Latin America (Scientific Publications No. 142), Washington, D.C. 



CHAPTER 4 

Communicable Diseases 

In planning the control of communicable diseases, account must be taken of 
many factors- the increase in world population and cultivation of virgin lands, 
rapid and sometimes uncontrolled urbanization, the expansion of international 
travel and of commerce (including trade in food products of animal origin and 
animal foodstuffs), as well as disturbed conditions in some areas - all of which 
have an impact on the ecological situation and on the epidemiological aspects of 
diseases in many countries. 

The last ten years have provided a warning of the persisting and dangerous 
potentialities of cholera, plague and yellow fever. In addition, new diseases or 
syndromes have appeared (for example, mosquito-borne haemorrhagic fever), the 
natural history of some diseases, such as salmonellosis, has changed, and the 
importance of others has increased (for example, arbovirus infections). The 
corollary of the successful control and gradual disappearance of some commu
nicable diseases (typhoid fever, diphtheria, poliomyelitis, pertussis, tuber
culosis, smallpox, etc.) in developed countries is an increasing danger of their 
reintroduction from developing countries, especially when immunity is not 
maintained. 

However, mass campaigns and the development of new methods- some with 
the assistance of WHO -have limited the extent of scourges such as malaria, yaws, 
poliomyelitis and yellow fever, tuberculosis and typhus. In the field of virus 
diseases, new vaccines- such as measles and freeze-dried smallpox vaccines- have 
brought new hope for the future. There have been considerable developments in 
chemotherapy and chemoprophylaxis. Improved methodology in controlled 
field trials is permitting better assessment and leading to improvements in tech
niques - for example, in typhoid vaccination. 

The limitations of national systems of notification of communicable diseases 
are well known. On a worldwide basis, the International Sanitary Regulations 
deal mainly with the quarantinable diseases (plague, cholera, yellow fever, small
pox, typhus, relapsing fever). A new approach, that of epidemiological surveil
lance, has been introduced; it aims at providing a broader and more reliable 
basis for an understanding of the epidemiological situation, for decisions on public 
health matters and for the planning, implementation and evaluation of control 

-94-
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measures, and a more complete indication of changing patterns in communicable 
diseases, forecasting epidemic developments. 

The Organization has provided various forms of assistance for the training of 
epidemiologists, who are indispensable for the effective control of communicable 
diseases. Apart from the award of a large number of individual fellowships, 
WHO has assisted since 1962 in the organization of a series of special nine-month 
courses in advanced epidemiology for medical officers from developing countries. 
These courses, started in 1962 in Edinburgh, have been held in co-operation with 
post-graduate medical schools in Prague and Zagreb. Since 1966, six months' 
training in Prague in epidemiology, statistics and control of communicable diseases 
prevalent in Europe has been followed by three months' practical training in New 
Delhi in the prevention and control of communicable diseases prevalent in the 
tropics. In addition, travelling seminars on the organization of epidemiological 
services and their role in the control of communicable diseases were organized 
in the Union of Soviet Socialist Republics in 1963, 1964 and 1966. 

This chapter reviews progress during the decade in the field of communicable 
diseases, with reference to activities assisted by WHO in connexion with epidemio
logical surveillance and the International Sanitary Regulations, smallpox eradica
tion, virus, rickettsial and related diseases, endemic treponematoses and venereal 
infections, tuberculosis, leprosy and other bacterial diseases, and zoonoses, 
veterinary public health and food hygiene. Work on malaria, other parasitic 
diseases and vector control is described in Chapter 5. 

EPIDEMIOLOGICAL SURVEILLANCE 

As applied to communicable diseases, surveillance consists in continuous 
scrutiny of the distribution and spread of infections, prediction of the development 
of potentially dangerous situations, and the collection of data of sufficient accuracy 
and completeness to be pertinent to effective control. It also includes the evalua
tion of such data and their dissemination to authorities responsible for control 
measures, but does not embrace actual control. 

The new and improved methods that permit this refinement of the old concept 
of epidemiological intelligence are, in particular, better reporting in respect of 
specific selected diseases; improvements in statistical processing and analysis of 
data and the use of laboratories and field studies to supplement basic information 
on incidence, and to obtain information on the spread and ecology of the infection, 
on causative agents, animal reservoirs, vectors, etc. 
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The process implies that rather than waiting passively for reports to arrive, 
those responsible will reach out for information from various sources, including 
personal contacts with the professional workers concerned. A corollary is the 
rapid redistribution of the data collected and analysed by the surveillance ser
vice to all who need to be informed. 

From its inception, WHO has exercised some surveillance functions with 
regard to the quarantinable diseases. Increasingly, its work has included sur
veillance activities for other communicable diseases through its various pro
grammes and expanding network of collaborators, both in the field and in labora
tories. 

The most interesting development, however, relates to the collection of im
munological information. In 1958 a WHO study group on immunological and 
haematological surveys 1 was convened to advise on the development of multi
purpose surveys, with particular reference to the following aspects: investigation 
of blood and sera from statistically valid samples of population so that the find
ings, at least in certain conditions, could be extrapolated to refer to the whole 
population; investigation of antibodies against different infections to provide 
information on the past and present exposure of the community; examination of 
substances other than antibodies, to clarify the epidemiology of non-communicable 
diseases; and long-term storage of aliquots of sera for future studies. 

In 1961, three WHO serum reference banks were established: the World Serum 
Reference Bank, at Yale University, New Haven (USA), and two regional banks 
in Johannesburg (South Africa) and in Prague. From the start of their activities, 
several methodological aspects were studied, especially the influence of various 
methods of storage of sera on the results of investigation of different types of 
antibodies. Later, in relation to treponematoses surveys, effective methods were 
developed for deep-freezing serum collections (see also page 121). 

After six years' work, the Yale Serum Reference Bank had stored 25 000 
samples of sera from various parts of the world for future studies, the Prague 
Serum Reference Bank 60 000, and the Johannesburg Serum Reference Bank 
17 000 (until 1965). 

Epidemiological/serological surveys of yaws have been developed into broader 
immunological investigations, and sera obtained in Nigeria, the Philippines, 
Thailand and Togo by WHO treponematoses epidemiological teams have been 
used for multipurpose investigations. In 1966 the activities of the Tuberculosis 
Epidemiological Centre in Nairobi were extended to include other diseases as well 
as tuberculosis, and the new Epidemiological Centre will play an important patt 
in epidemiological surveillance activities in the African Region. 

1 Wld Hlth Org. techn. Rep. Ser., 1959, 181. 
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Antibodies against poliomyelitis, measles, rubella, influenza and other res
piratory virus diseases, arbovirus infections, ornithosis, rickettsial infections, 
pertussis and parapertussis, typhoid fever, treponematoses, toxoplasmosis, 
African trypanosomiasis, and diphtheria and tetanus antitoxins and antistrepto
lysin 0, etc., have been investigated from more than forty-five countries and 
territories in Africa, Asia, the Americas and Europe. In addition, in recent years 
work has begun on the investigation of other aspects of blood samples, such as 
genetic factors and biochemical changes. 

The immunological information thus obtained is valuable not only for con
firmation of the reported presence of a disease, but also for assessing needs regard
ing vaccination and the prevalence of occult infection and for projecting possible 
future trends in infection. 

Reference to surveillance activities on such diseases as influenza, treponema
toses, tuberculosis, malaria, smallpox and cholera will be found in the relevant 
sections of this and the following chapter. To illustrate some aspects of 
the programme, developments with regard to three other diseases are described 
below. 

Dengue and Haemorrhagic Fever (see also page ll5) 

Surveillance of haemorrhagic fever may be considered as having started in 
1964, when a seminar was held in Bangkok 1 (see page 115). The programme in 
the South-East Asia and Western Pacific Regions is based on a network of hos
pitals serving as notification posts, connected with peripheral laboratories and 
reference laboratories. A minimum of routine investigation is made for every 
index case. With regard to the vector control aspect, WHO's work on Aedes 
aegypti surveillance includes ecological studies, control trials and the global 
survey of distribution and densities of Aedes (see page 195); the survey permits 
estimates to be made of the potential for further spread of the disease. Informa
tion related to haemorrhagic fever surveillance is disseminated through WHO 
surveillance reports. 

Salmonellosis (see also page 146) 

Surveillance of this disease was started in 1965 as part of WHO's activities 
regarding bacterial diseases and veterinary public health. A European network 
of national reference centres was developed, and linked with the International 
Salmonella Centre, at the Pasteur Institute in Paris. In 1967 WHO started regular 
dissemination of the data collected, through surveillance reports. 

1 See Wkly epidem. Rec., 1964, 53, 665; Bull. Wld Hlth Org., 1966, 35, No. 1. 
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Effective salmonella surveillance contributes to early recognition of changing 
patterns of the infection and prompt adjustment of control measures-for example, 
in case of appearance of new salmonella types or of an unusually dramatic out
break caused by an existing type; it may also facilitate international prevention 
when the spread is due to the importation of an identified type of food. 

The expansion of the salmonella surveillance programme in other regions is 
envisaged, especially in the Americas, where efficient salmonella surveillance 
already functions in Canada and the United States of America. 

Rabies (see also page 150) 

The spread of this disease in wild animals in various countries of Europe is 
causing concern among health and veterinary administrations, and national sur
veillance programmes have been set up in some countries. In co-operation with 
FAO and the International Office ofEpizootics (OIE), an international programme 
of epidemiological surveillance has been started, beginning in Europe. 

INTERNATIONAL QUARANTINE 

The International Sanitary Regulations 

The International Sanitary Regulations have continued to govern official action 
with regard to the six quarantinable diseases: plague, cholera, yellow fever, small
pox, typhus and relapsing fever. The Regulations require continuous attention on 
account of the problems arising from their application by individual countries and 
of new developments that make revisions necessary. 

The WHO Committee on International Quarantine, which met nine times 
during the decade, reviews periodically the application of the International Sani
tary Regulations and recommends amendments designed to keep them abreast of 
the changing patterns of international traffic, the progress of science and techni
ques, the changing epidemiological situation, and the experience gained in the 
control of the quarantinable diseases. At its latest meeting, at the end of 1967, 
the Committee recommended a revision of the existing regulations for considera
tion by the Twenty-first World Health Assembly in May 1968. 

Amendments recommended by the Committee at earlier meetings were adopted 
by the Thirteenth (1960), Sixteenth (1963) and Eighteenth (1965) World Health 
Assemblies. Some of them had the effect of simplifying the application of the 
Regulations. For example, the submission of the Maritime Declaration of Health 
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by a ship on arrival in port from another country is no longer mandatory: the 
authorities of the country of arrival may now decide whether or not they require 
such a document. A similar provision applies to incoming aircraft. 

Under other amendments, health administrations are required to notify the 
World Health Organization of imported cases of quarantinable diseases, in addi
tion to cases where infection was acquired in another part of the same country; 
and health administrations with special problems "constituting a grave danger to 
public health" may now require a person arriving from another country to give a 
destination address in writing. A further amendment concerns disinsection of 
ships and aircraft to prevent the spread of malaria and other mosquito-borne 
diseases. 

The International Certificate of Vaccination or Revaccination against Small
pox was amended to stipulate the use of a freeze-dried or liquid vaccine certified as 
fulfilling the recommended requirements of the World Health Organization and 
to record the origin and batch number of the vaccine used. The new form of the 
certificate became obligatory from 1 January 1967. In 1965 the maximum period 
of validity of the International Certificate of Vaccination or Revaccination against 
Yellow Fever was extended from six to ten years. 

Other recommendations of the Committee entail no amendments to the Regu
lations. With regard to malaria, for example, the Committee concluded that for 
"migrants, seasonal workers and persons taking part in periodic mass congrega
tions" special sanitary measures may have to be taken, but agreed that other inter
national travellers should not be subjected to any special sanitary measures, and 
that no amendments to the International Sanitary Regulations were needed regard
ing malaria. 

The requirement under the International Sanitary Regulations that every port 
and airport shall have a supply of pure drinking-water was considered by the Com
mittee, which concluded that "pure drinking-water" should be of a quality not 
less than that described in International Standards for Drinking-Water ,I published 
by WHO in 1958 and revised in 1962. 

Certain public health problems relating to air travel, which had been singled 
out for attention by the Fourth World Health Assembly, were considered in 
co-operation with the International Civil Aviation Organization (ICAO). They 
included the protection of the health of air crews at all airports on their route; 
the control at airports of such diseases as dysentery, food poisoning, gastro-ente
ritis and malaria; and also the problem of ensuring high standards of hygiene and 
sanitation at all international airports and direct transit areas, at least on the main 
trunk routes. Joint action on these matters led to the convening of an expert 

1 World Health Organization (1963) International standards for drinking-water, 2nd ed., Geneva. 
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committee on hygiene and sanitation in aviation (1958) 1 and the publication, 
after review by the Committee on International Quarantine, of an illustrated 
Guide to Hygiene and Sanitation in Aviation 2 for the use of airport personnel. 

The development of new methods for the disinsection of aircraft- required under 
the provisions of the International Sanitary Regulations in respect of yellow fever, 
malaria and other mosquito-borne diseases - is described on page 200. 

The Organization is responsible under the Regulations for both the collection 
of notifications and the dissemination of epidemiological information. The latter 
is assured by daily epidemiological radio-telegraphic bulletins transmitted in 
morse from Geneva. Most telegraphic notifications of quarantinable diseases are 
transmitted in a WHO Epidemiological Cable Code (CODEPID). The geogra
phical index to the cable code was completely revised in 1966 to take account of 
the many changes that had occurred since the previous revision, in 1961. 

During the latter half of 1961 the responsibilities of the WHO Epidemiological 
Intelligence Stations in Alexandria, Singapore and Washington were transferred to 
WHO headquarters in Geneva. Since that time, WHO administration of the 
Regulations has been completely centralized, with direct communications between 
WHO headquarters and all health administrations. The Weekly Epidemiological 
Report of the Singapore Epidemiological Intelligence Station, first published on 
1 March 1925, ended with the issue dated 28 December 1961, and the Weekly 
Epidemiological Bulletin of the Regional Office for the Eastern Mediterranean was 
discontinued at the end of the same month. The Weekly Epidemiological Report 
of the Pan American Sanitary Bureau/WHO Regional Office for the Americas, 
although still published, ceased in 1962 to be used for disseminating information 
·under the Regulations. 

The WHO Weekly Epidemiological Record, now in its forty-second year of con
tinuous issue at Geneva, is up-to-date as of Thursday evening and distributed on 
Fridays by airmail throughout the world. Since 1958 it has contained each week 
a worldwide list of the infected local areas reported to WHO for each of the qua
rantinable diseases. This list helps quarantine officers in deciding whether or not 
to apply sanitary measures to arriving travellers. Current information, designed 
to facilitate the application of specific provisions of the Regulations (on vaccina
tion certificate requirements of countries,3 yellow-fever vaccinating centres,4ports 5 

1 Wld Hlth Org. techn. Rep. Ser., 1959, 174. 
2 World Health Organization (1960) Guide to hygiene and sanitation in aviation, Geneva. 
3 World Health Organization (1967) Vaccination certificate requirements for international travel, 

Geneva. 
4 World Health Organization (1966) Yellow-fever vaccinating centres for international travel, Geneva. 
6 World Health Organization (1964) Ports designated in application of the International Sanitary Regu

lations, Geneva. 
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and airports 1 designated under the International Sanitary Regulations), is pub
lished separately. 

The Singapore Naval Radio Station and other stations in Asia began in the 
first week of January 1962 to retransmit the worldwide coverage text of the daily 
epidemiological radio-telegraphic bulletin issued in Geneva. The Abu-Zabal 
(Cairo) Station retransmitted the Geneva bulletin for the first six months of 1962 
until it was ascertained that the States which received the retransmission from 
Abu-Zabal could easily receive the direct transmission from Geneva. 

The second annotated edition of International Sanitary Regulations was issued 
in 1961 and the third (current) edition in 1966. The latter 2 contains the amended 
text of the Regulations, as in force at 1 January 1966, together with interpretations 
and recommendations, prepared by the WHO Committee on International Qua
rantine and approved by the Health Assembly. The volume also contains the 
text of all reservations made by governments to the Regulations, amended provi
sions still in force in unamended form for some countries, and other information 
annexes. 

The Organization has continued to advise individual countries or groups of 
countries on quarantine matters. For example, a regional seminar on international 
quarantine was organized in Manila during 1967 in view of the concern aroused in 
the Western Pacific Region by certain quarantinable diseases-particularly cholera 
and plague- and the fact that the quarantine procedures vary considerably from 
one country to another. Special emphasis was laid on plague prevention and con
trol, with particular reference to the situation in the Republic of Viet-Nam. 

Under Article 104 of the International Sanitary Regulations, special arrange
ments may be concluded between States having certain interests in common in 
order to facilitate application of the Regulations. In the African Region, where 
there has been a growing awareness of the vulnerability of frontier areas to commu
nicable diseases prevalent in neighbouring countries, such an agreement was con
cluded during 1965 between the Governments of R wanda and the Democratic 
Republic of the Congo. 

Quarantinable Diseases 

The following review is based on notifications received and action taken on the 
six quarantinable diseases with reference to the International Sanitary Regulations. 
Other information and details of work on these diseases are given elsewhere in this 

1 World Health Organization (1967) Airports designated in application of the International Sanitary 
Regulations, Geneva. 

2 World Health Organization (1966) International Sanitary Regulations, Jrd annotated edition, 
Geneva 
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chapter; in some instances there are differences between the number of cases notified 
under the International Sanitary Regulations and those otherwise reported to WHO. 

Cholera (see also page 140) 

In its fifth report, adopted by the Eleventh World Health Assembly in 1958, 
the Committee on International Quarantine gave its opinion that paracholera due 
to the El Tor vibrio should not be considered as cholera, a quarantinable disease. 
Paracholera of the El Tor type had remained an apparently local disease in the 
Celebes (Indonesia) for many decades. However, as from 1960 it began to appear 
in other parts of Indonesia, and then spread to other parts of Asia. This led to the 
convening of the first emergency meeting of the Committee on International Qua
rantine, in May 1962. Faced with new scientific evidence, the Committee recom
mended to the Fifteenth World Health Assembly that cholera, under the definition 
of quarantinable diseases in Article 1 of the International Sanitary Regulations, 
should include cholera due to the El Tor vibrio. 

At the beginning of WHO's second decade it appeared that, except for the 
endemic area in India and East Pakistan, no other parts of the world had cause to 
be concerned about this disease. However, in the last decade cases of cholera 
have been reported by the following States and territories, many of them for the 
first time in many years: Afghanistan, Bahrain, Brunei, Burma, Cambodia, China 
(Taiwan), Hong Kong, India, Indonesia, Iran, Iraq, Japan, Republic of Korea, 
Macao, Malaysia (Malaya, Sabah, Sarawak), Nepal, Pakistan, Philippines, Sin
gapore, Thailand, Republic of Viet-Nam and the USSR. By the end of 1967 the 
disease had not been reported for several years from most of the newly attacked 
areas, although it had become endemic in Philippines, Thailand and the Republic 
of Viet-Nam. Map 2 shows the areas from which cases were reported in 1967. 
As shown in Chart 1 (page 141) the number of cases reported in the decade has 
remained low, in spite of the increased number of countries affected. 

When cholera appeared after many decades in Iran in 1965 and Iraq in 1966, 
countries in that area took sanitary measures far in excess of the maximum to 
which they had agreed under the International Sanitary Regulations. Travellers 
from cholera-infected countries were prohibited entry by land, sea and air. Air
lines, faced with nearly impossible operating conditions, cancelled some flights 
and re-routed others. Aircraft were subjected to disinfection and disinsection as 
a matter of routine. Shipping in the area was partially paralysed. Trade and 
travel were seriously affected. To help ease the situation WHO convened a con
ference on international co-operation in the prevention of cholera; held in Ankara 
early in 1967, it was attended by ministers of health and high-ranking health admi
nistrators in countries of the Eastern Mediterranean and European Regions. 
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Plague (see also page 144) 

Plague persists in wild rodent foci in Asia, Africa and the Americas, and occa
sionally reveals its capacity to attack relatively large numbers of people in these 
areas. Since 1960 Ecuador and Peru have reported large outbreaks. For the past 
five years, especially in 1966 and 1967, a considerable increase in cases, including 
pneumonic plague, has been reported in the disturbed areas of the Republic of 
Viet-Nam. Infected port cities in that country now present a threat to internatio
nal shipping. 

Yellow Fever (see also page 115) 

By 1958 the importance of yellow fever had seemingly further diminished. 
Relatively few cases were reported, and those were jungle yellow fever. But in 
1959 an outbreak, with over 100 cases, occurred along the Ethiopian border of 
southern Sudan, and between 1960 and 1962 there was an exceptionally large out
break in south-western Ethiopia, causing more than 3000 deaths (one estimate is 
as high as 15 000 deaths).1 In an outbreak of urban yellow fever in Senegal, east 
of Dakar, in 1965, the number of cases reported was 238, with 216 deaths, but 
the actual number of cases is not known and has been variously estimated at 
between 2000 and 20 000.2 In a further outbreak in Ethiopia, near Lake Abaya, 
in mid-1966, it is estimated that there were 350 deaths. 

The areas of Sudan, Ethiopia and. Senegal where these epidemics occurred 
were at some distance from the main international traffic routes. Nevertheless, 
two of these epidemics were the biggest known in this century, and for some yellow
fever receptive countries this is the most feared quarantinable disease. In Africa 
urbanization is resulting in additional breeding places for Aedes aegypti, and there 
are inland jungle foci of yellow fever in both East and West Africa which have not 
been fully studied. 

Smallpox (see also page 105) 

During the decade the total number of reported cases of smallpox generally 
declined. In the five years 1958 to 1962 the annual average of cases was 124 886, 
as compared with an average of 78 317 in the succeeding five years (1963-1967). 
However, because of an unusually high number of cases in India and East Pakis
tan the total number of reported cases of smallpox reached two peaks- in 1958 
and 1963, the total in 1963 being only some 40 per cent. of that in 1958. 

As in the past, the large majority of cases (76 per cent.) were recorded in Asia, 
with some 18 per cent. in Africa, 5.6 per cent. in the Americas, and 0.4 per cent. in 

1 Serie, C. et al. (1964) Bull. Wld Hlth Org., 30, 299-319. 
2 Bull. Wld Hlth Org., 1967, 36, 113-150. 
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Europe. For the Western Pacific Region there have been few notifications of 
smallpox: in the Republic of Korea in 1958, 1960 and 1961; in Malaya, because of 
imported infection, in 1958, 1959 and 1966; and in Singapore in 1958 and 1959. 

By the end of 1967 fifteen countries which had reported smallpox at the begin
ning of the decade had remained free of the disease for four or five years. These 
countries- except for Lesotho- were not those which had previously reported 
large numbers of cases. 

In Mrica smallpox is usually transmitted between countries by land traffic, in 
Europe by air from Africa and Asia, in the Americas by land or air, and in Asia 
by shipping. 

Typhus and Relapsing Fever 

With the advent of effective insecticides, louse-borne typhus and relapsing 
fever have continued to lose in importance as diseases of international significance 
and sanitary measures against typhus in international traffic are rarely applied. 
In 1958 over thirty countries reported cases of typhus as compared with only ten 
in 1967; Bolivia, Burundi, Ecuador and Ethiopia regularly report the largest num
ber of cases. In the past decade relapsing fever has been essentially confined to 
Ethiopia, where an average of some 4700 cases are reported annually. 

SMALLPOX ERADICATION 

No infectious disease has been universally regarded with so much concern as 
variola major, and most countries have conducted some form of vaccination pro
gramme for decades. At the beginning of WHO's second ten years, virtually all 
the more developed countries had eliminated endemic smallpox, but none had 
been able to relax its vigilance to prevent reintroduction of the disease. 

In 1958 the Eleventh World Health Assembly unanimously adopted a resolu
tion initiating a worldwide programme for the eradication of smallpox. The 
Assembly noted that "funds devoted to the control of and vaccination against 
smallpox throughout the world exceed those necessary for the eradication of 
smallpox in its endemic foci and consequently the destruction of the sources from 
which the infection arises and spreads", and that "the eradication of smallpox 
might in future make vaccination and all expenditures involved in its application 
redundant". 

It was evident from the success of campaigns already carried out in both deve
loped and developing countries that the programme was wholly feasible from the 
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technical standpoint. The objective of the new programme was to maintain the 
smallpox-free status of all countries already free of the disease, while intensifying 
existing vaccination efforts in the endemic regions. WHO endeavoured to provide 
technical assistance and guidance to the programme without an increase in 
resources under the regular budget. A special account for smallpox eradication 
was established, and voluntary contributions were requested. However, the 
response was limited. 

During the two years following the initiation of the eradication programme, 
WHO provided teams of experts to carry out surveys of existing activities in prepar
ation for the planning and development of eradication programmes in different 
countries; pilot projects were developed in sixteen areas in India; technical advice 
and assistance were provided in connexion with laboratory work and the produc
tion of freeze-dried vaccine, and fellowships were granted for studies in this 
important field; national campaigns were developed or extended in seven 
countries of South America. Equipment for the production of freeze-dried 
vaccine was provided by UNICEF to a number of institutions in various coun
tries. 

Eradication efforts were intensified during the period 1960-1965. Programmes 
were initiated in Afghanistan, Burma, Nepal, Pakistan, Saudi Arabia, Sudan, 
Thailand, and Yemen, and in several countries in the African Region and the 
Americas. WHO provided personnel and other forms of assistance for several of 
these programmes. Mobile teams conducting treponematoses surveys and resur
veys in smallpox endemic areas- for example, Cambodia, Chad, Haiti, Niger, 
Nigeria, the Philippines, Sierra Leone, Thailand and Togo - included in their 
activities vaccination against smallpox. With the continuing decline in the pre
valence of yaws, field teams were able to turn their attention increasingly to small
pox vaccination, and between 1958 and 1965 alone some 40 million smallpox 
vaccinations were administered by these teams. The Union of Soviet Socialist 
Republics provided over 500 million doses of freeze-dried vaccine to India 
and to other countries in Asia and Africa, and several other countries also 
made donations of vaccine for the worldwide programme; considerable 
financial support to the programme in India was provided by the United 
States of America. 

WHO organized conferences and training courses dealing with various aspects 
of clinical and laboratory diagnosis of smallpox, methods for the development of 
eradication programmes, and measures to prevent thepassageofthediseaseacross 
frontiers. 

The development of the eradication programme was reviewed in 1964 by an 
expert committee which stressed the importance of international and regional 
co-operation and the need for independent evaluation of all national vaccination 
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programmes. 1 The Committee also made recommendations on various technical 
aspects - for example, in connexion with vaccination methods and vaccines. In 
particular, it considered that the use of freeze-dried vaccine was essential in hot 
climates and where communications were difficult. 

The Organization has provided technical assistance and fellowships for the 
development of vaccine production facilities in several countries in Africa, Asia, 
Oceania and Latin America. Freeze-dried smallpox vaccine is now being produced 
at three centres in the African Region, and preparations have been made for its 
production in Guinea and Senegal. UNICEF has provided eleven laboratories in 
different countries in Latin America with equipment for producing freeze-dried 
vaccine sufficient to meet the needs of those countries and of the Region of the 
Americas as a whole. Although freeze-dried vaccine is rapidly becoming the 
only vaccine in use throughout the endemic countries of South-East Asia, many 
laboratories continue to be faced with problems of vaccine quality. 

The incidence of smallpox declined somewhat (see also page 104). In 1958, 
279 000 cases had been reported from all parts of the world. The number fell to 
81 000 in 1959, but rose again to a peak of 123 000 in 1963. Of the countries 
where smallpox had been endemic in 1959, comparatively few had achieved small
pox-free status by the end of 1965. Considerable progress had been achieved in 
Bolivia, Cambodia, Ecuador, Iran, Iraq, the Republic of Viet-Nam, Saudi Arabia, 
Senegal, Sudan and Thailand. However, in Peru- once free of the disease
endemic smallpox had been re-established. 

Failures in the various programmes were largely attributable to lack of trans
port and personnel and to inadequate supplies of freeze-dried vaccine. In several 
programmes better planning and more effective supervision of the vaccinators 
and vaccination teams were required. In only a few instances had attention been 
devoted to the development of adequate systems for surveillance and assessment, 
with the result that failures and weaknesses were not being detected and corrected. 
In one country, smallpox had been reintroduced and become well-established 
before being detected, owing to lack of an adequate surveillance system, and a 
repeat programme of systematic vaccination on a national scale had to be initiated. 

There was also clearly a need for a co-ordinated inter-country effort, on account 
of the movement of tribal groups, nomads and traders across international 
boundaries, and increasing international traffic of all kinds. 

In 1966 new impetus was given to the eradication programme by the decision 
of the Nineteenth World Health Assembly to intensify the global effort and increase 
the Organization's participation- to be financed from its regular budget- includ
ing technical guidance, the training of national personnel and the purchase of 

1 Wld Hlth Org. techn. Rep. Ser., 1964, 283. 
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equipment and supplies (such as vehicles, vaccination instruments, camping equip
ment and health education materials). It was considered that an intensified and 
co-ordinated global effort, commencing in 1967, could eradicate the disease over 
a period of ten years. However, this would require substantial additional inter
national support in the form of voluntary contributions to the Special Account 
for Smallpox Eradication, and other multilateral and bilateral assistance. There 
was a particular need for adequate supplies of effective and stable freeze-dried 
vaccine, and it was estimated that at least 200 million doses would be required 
annually in addition to that already being produced by the endemic countries. 
Non-endemic countries were requested to provide substantial additional help. 
The Union of Soviet Socialist Republics has donated 75 million doses of vaccine 
over a three-year period, and has continued to provide large amounts of freeze
dried vaccine on a bilateral basis to a number of countries in Asia and Africa; the 
United States of America has provided bilateral assistance to nineteen countries 
in West and Central Africa; motor cycles have been donated by Japan, and other 
vehicles by Poland; further offers of vaccine and contributions in cash have been 
received from a number of other countries. 

The first Regional Reference Centre for Smallpox was established in 1966 
in Moscow and the second in 1967 at Atlanta, Ga., USA, and plans have been 
prepared for a network of international, regional and national laboratories to 
assist programmes in endemic countries through the provision of diagnostic 
services and assistance in research and evaluation. 

Plans were discussed for the United Nations/FAO World Food Programme to 
provide special food supplements to vaccination teams in some endemic areas, and 
for the League of Red Cross Societies to assist programmes in various countries. 

Map 3 shows the smallpox incidence in endemic and neighbouring countries 
in 1967, when endemic smallpox was confined to three major areas. In South 
America, Brazil constituted the principal focus, although the disease was intro
duced periodically into areas of Argentina and Colombia. In all countries in 
Africa south of the Sahara smallpox was either endemic, or there was a risk of the 
disease being introduced by nomads and traders. In Asia, Afghanistan, India, 
Indonesia, Nepal and Pakistan constituted the third principal focus of endemic 
smallpox; in Burma, at the end of the third year of an eradication programme, 
cases were reported only sporadically. The population in these endemic regions 
was estimated at approximately 1100 million, and some 2000 million vaccinations 
and revaccinations would be needed to complete the programme over a ten-year 
period. 

Since the resolution of the Nineteenth World Health Assembly, special atten
tion has been paid to the planning and co-ordinating responsibilities of WHO. 
The planning has included such aspects as health education, the organization of 
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basic health services, health laboratory services, statistics and surveillance. 
Regional seminars have been held in Delhi and Bangkok, and three courses in 
laboratory diagnosis of smallpox have been held in Latin America. A scientific 
group met in 1967 to discuss the overall strategy as well as the technical methodo
logy for programmes in endemic areas. A comprehensive manual on smallpox 
eradication, covering operational aspects of the programme, surveillance, assess
ment, health education, and technical and scientific aspects of smallpox and 
smallpox vaccines, has been prepared and widely distributed. A smallpox eradi
cation surveillance report, issued quarterly, provides an appraisal of the global 
and national smallpox programmes as well as information on recent trends of the 
disease and other significant developments. 

By the end of 1967, eradication programmes were operative in all countries in 
South America; programmes had been initiated in twenty-five countries in Africa 
and over twenty million vaccinations had been performed; in Asia, vaccination 
programmes had been intensified in all countries except Indonesia, where pre
paratory studies were under way. 

In Brazil and West Africa, vaccination has been carried out mainly with jet 
injectors, which inject vaccine under high pressure into the superficial layers of 
the skin. With these instruments, as many as 500 to 1000 persons per hour can be 
vaccinated with a degree of efficacy considerably exceeding that normally achieved. 
In order to obtain optimum use of these instruments, operational methodology 
tests have been made within the framework of these programmes. 

To prevent the re-establishment of smallpox in non-endemic countries, a 
programme has been developed by which vaccine and jet injectors from a special 
emergency stock in Geneva, as well as technical assistance, can be provided to any 
area within a matter of two to three days. Emphasis has been laid on the develop
ment of surveillance and assessment activities and methods on a national, regional 
and global basis, and a global smallpox surveillance programme has been 
started. 

In order to improve the quality and quantity of freeze-dried vaccine produced 
in laboratories in the endemic regions, WHO has made arrangements for consul
tation, training and vaccine testing with a major vaccine producer; this will assist 
approximately twelve laboratories. 

Future progress in the eradication of smallpox depends on the acquisition of 
further knowledge. WHO has therefore assisted research on various aspects of 
smallpox and vaccines, including studies on the prophylactic value of gamma
globulin, 1 the infectiousness of early smallpox 2 and the dissemination of virus in 

1 Kempe, C.H. et al. (1961) Bull. Wld Hlth Org., 25, 41-48. 
• Downie, A.W. et al. (1961) Bull. Wld Hlth Org., 25, 49-53. 
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the air, 1 and comparison of freeze-dried and liquid vaccines for revaccination.2 

Outbreaks of smallpox can usually be recognized as either variola major or 
variola minor, but in Africa there is some evidence of outbreaks of intermediate 
severity. In a current study, strains from different outbreaks in Africa are being 
submitted to a variety of tests to determine whether the intermediate strains can be 
distinguished by laboratory tests from the major and minor strains. If reliable 
tests can be established, a joint epidemiological, clinical and laboratory study of 
the significance of the strain differences will be made. 

* * 
* 

At the end of WHO's second decade, the smallpox eradication programme 
had taken shape and acquired a new impetus. The progress achieved has been 
accompanied, however, by increased awareness of the difficulties to be overcome
those associated with the organization and administration of a large and exacting 
undertaking, as well as the difficulties faced by countries in terms of material and 
human resources. There are also some technical unknowns, and changing condi
tions may call for modifications in the programme. 

VIRUS, RICKETTSIAL AND RELATED DISEASES 3 

During the first ten years of WHO the principal development in virology was in 
techniques for the isolation of viruses. As a result of this, a large number of 
newly identified viruses have been described during the second ten years, 
particularly from diseases of the respiratory tract. They range from viruses 
responsible for severe disease in young children-such as the respiratory syncytial 
(RS) and para-influenza viruses-to those which cause a substantial proportion 
of the common colds (the rhinoviruses, of which nearly sixty different antigenic 
types have already been identified). 

The number of viruses identified has continued to increase, but in addition 
great advances l:lave been made in knowledge of their fundamental structure. 

1 Meiklejohn, G. et al. (1961) Bull. Wld Hlth Org., 25, 63-67; Downie, A.W. et al. (1965) Bull. Wld 
Hlth Org., 33, 615-622. 

2 Hobday, T.L. et al. (1961) Bull. Wld Hlth Org., 25, 69-71. 
3 This section deals with yellow fever, haemorrhagic fever, poliomyelitis, influenza, viral pneumonia, 

the common cold, mycoplasma pneumonia, rubella, measles and trachoma. Reference to particular 
aspects of some of these diseases will be found also elsewhere in this volume. Smallpox is the subject of 
the preceding section in this chapter. Typhus is mentioned in the section on quarantinable diseases 
(seep. 105). Reference to rabies is to be found in the section on zoonoses (p. 150). 
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This varies from viruses in which the infective particle, the nucleic acid, is enclosed 
in a simple protein shell (the capsid), to those of complex make-up with different 
chemical, morphological and antigenic characters. Recent work indicates that 
viruses are not only parasites of cells without which they are unable to reach full 
development, but that some are dependent on other viruses and have to draw from 
them the supplies necessary for their full development. Different species of 
complete viruses may also enter into relationships with each other. One of the 
adenoviruses has been found in laboratory experiments to be capable of incorpor
ating some of the components of another virus which can cause malignant neo
plasms in animals. There is a theoretical danger of incorporating components of a 
dangerous virus (for example, one which could cause cancer in man, if such 
exists) into a virus being used as a vaccine; however, there is at present no evidence 
that this in fact occurs. 

Of greatest immediate importance has been the further improvement of 
vaccines against poliomyelitis, influenza and rabies, and the development of new 
vaccines, such as those for measles and mumps. Still experimental, but giving 
good promise of success, are vaccines for some of the more recently recognized 
respiratory viruses, rubella, and Japanese encephalitis and other arbovirus 
infections - though in the case of the arboviruses difficulties with antigenic and 
other characteristics of the viruses make progress relatively slow. Progress in the 
development of effective trachoma vaccines has also been slow. Typhus being on 
the wane (see page 105), activities were limited. However a regional reference 
centre for human rickettsiosis was designated at the Rocky Mountain Laboratory, 
Hamilton, Mont., USA. 

Two most important aspects of the programme developed by WHO are the 
assistance provided to countries in establishing virus laboratories within their 
public health laboratory services, and the help and advice given in emergencies. 
The other principal features are the network of international and regional reference 
centres and collaborating laboratories (see Annex 12); the preparation, testing and 
distribution of reagents; the collection and dissemination of information on the 
virus diseases being diagnosed in reference centres, collaborating laboratories and 
national virus laboratories; collaborative research on specific subjects, and the 
training of virologists in diagnostic and research laboratories. 

WHO Virus Reference Centres and Collaborating Laboratories 

A large part of the virus programme of WHO is carried on through the network 
of international and regional reference centres, of which there are now about 
thirty (see Annex 12). Their reference activities are only a small part of 
their work for the Organization: much the greater part is their participation in 
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the reagents programme and in specific research projects. The work of the centres 
is facilitated and co-ordinated by regular meetings of the directors. 

The international virus reference centres have been selected from among the 
foremost laboratories in their particular field, and their main function is research. 
They serve as a focus of technical information and advice for the regional centres 
and often originate, together with WHO, collaborative studies between the 
laboratories in the network. They serve as final courts of appeal for the identifica
tion of unusual or new viruses, and work closely with the appropriate nomen
clature sub-committees of the International Association of Microbiological 
Societies. In general, they communicate with the regional reference centres and 
not directly with national laboratories. 

The functions of the World Influenza Centre, in London, and of the Interna
tional Influenza Centre for the Americas, at Atlanta, USA, differ slightly from 
those of the other centres. Their main task is to collect and examine the strains 
of influenza virus currently being isolated from cases of influenza-like disease 
occurring sporadically or in epidemics. 

The information obtained is made available to those concerned with the 
epidemiology and control of influenza; the strains are distributed on request to 
interested research and vaccine production laboratories. Seventy-eight 
laboratories in fifty-three countries co-operate in the programme. WHO provides 
annually a set of reagents - antigens and antisera - for the identification of the 
viruses isolated. The epidemiological and virological information obtained from 
all sources is collated by WHO and published in the Weekly Epidemiological 
Record. 

An example of the contribution of the work of these centres and of the informa
tion collected by WHO is given in the report on influenza from October 1965 to 
September 1966,1 a period in which reports of outbreaks were received from 
thirty-eight countries. The report provides information on the distribution of 
influenza in the world during that year and on the antigenic characteristics of the 
strains isolated and their relationship to previous strains. 

The twenty regional reference centres have been chosen after consultation 
with the directors of the international reference centres and with members of the 
Expert Advisory Panel on Virus Diseases, expert committees, or scientific 
groups. 

The regional reference centres must have very close contact with national virus 
laboratories if they are to carry out their functions properly and give the greatest 
amount of help possible. One of the ways in which these contacts are fostered is 
through meetings at regional centres for workers in national laboratories. The 

1 Wkly epidem. Rec., 1966, 41, 656-667. 
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first was held at the Regional Reference Centre for Respiratory Virus Diseases 
other than Influenza, at Atlanta, in July 1967, and was attended by virologists 
from twelve countries. 

The WHO virus collaborating laboratories are located principally in areas 
where there are no reference centres. They co-operate in specific activities in the 
virus field, such as the reagents programme, and the surveys of respiratory virus 
diseases. 

The Reagents Programme 

The identification of viruses is hampered by the shortage of reliable antigens 
and antisera, the preparation and testing of which are complex and costly and not 
within the resources of all national virus laboratories. The Organization, through 
its reference centres and with the collaboration of many other institutes, is helping 
towards a solution of this problem by setting up stocks of prototype strains of 
viruses, and by co-ordinating the preparation and testing of antisera. 

In countries with only a single laboratory - or very few - the virologists 
available would have to spend far more time than they can afford in preparing 
reagents required in relatively small amounts. WHO has been able to meet these 
limited needs. Large laboratories, or a group of laboratories in the same coun
try, can reasonably prepare their own reagents or obtain them commercially. 
For this purpose WHO prototype reagents are supplied on request. 

Information Exchange and Training 

Since the beginning of 1963, a standard monthly report has been received 
from the enterovirus and respiratory virus reference centres concerning the viruses 
they have isolated and the cases they have diagnosed serologically. This includes 
information on the nature and extent of outbreaks of virus diseases and on other 
items of interest arising from observations in the laboratories or the field. A 
similar scheme has recently been started for the arboviruses. National laboratories 
are now participating in the scheme, and at present reports are being received from 
twenty-seven countries. 

These monthly reports are collated by WHO into a quarterly report and a 
consolidated annual report, both issued to all the reporting laboratories. 

One of the problems in expanding international collaboration in virology and 
in strengthening national work in this field has been the lack of virologists for 
both research and diagnostic work. The virus reference centres, as well as the 
WHO fellowships programme, have contributed to the training of personnel. 
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Collaborative Studies and other Activities 

Arboviruses. An example of the continuing threat from the arthropod-borne 
virus diseases is provided by yellow fever (see International Quarantine, page 104). 
In the Region of the Americas human cases of jungle yellow fever- of which only 
a small number are actually reported- occur every year; through these cases an 
epidemic of urban yellow fever might be started in any city infested with Aedes 
aegypti. In Mrica, WHO-supported studies following the serious epidemic of 
yellow fever in Ethiopia between 1960 and 1962 demonstrated that A. simpsoni 
was the main vector. More recently, the Organization has also provided con
siderable assistance in West Africa where, following an epidemic of yellow fever 
in Senegal in 1965, a system has been established for early detection of suspected 
cases and arrangements have been made for the supply ofvaccines for emergencies. 

Support has also been given to the Regional Reference Centre for Arboviruses 
at Entebbe, Uganda, for studies of the behaviour of mosquitos, especially in the 
forests, and studies of insectivorous bats as natural hosts of group B arboviruses. 
Recently this centre has also carried out epidemiological studies on African 
lymphomatosis. 

Assistance has been given to the Pasteur Institute at Dakar (which is a regional 
reference centre for arboviruses) for studies of West African bats as hosts and dis
seminators of arboviruses, and for a long-term study of the ecology of arboviruses 
in a defined forest area in a nature reserve in Senegal. 

In the Region of the Americas the Organization is supporting, in Mexico, a 
research and training programme mainly designed to determine the role of birds 
in the spread of arboviruses. 

Haemorrhagic Fever. Mosquito-borne haemorrhagic fever is a problem of 
current importance in countries in the South-East Asia and Western Pacific 
Regions. During the past decade the disease has spread with great rapidity to 
India, Malaysia, the Philippines, Thailand, and the Republic of Viet-Nam. In 
1964, WHO organized a seminar in Bangkok which was attended by most of the 
experts on the subject as consultants and lecturers, and by participants from 
fourteen countries. 

WHO is supporting three main lines of inquiry: the collection and dissemination 
of information on the occurrence of the disease; the study of means of controlling 
Aedes aegypti, the main vector (see pages 187 to 201); and serological studies to 
determine the present distribution of the disease and trace its spread in future. 
A system is also being organized for early detection of cases, especially in areas 
where the disease is not endemic (see page 97). 

In the Region of the Americas, haemorrhagic fevers are a serious problem in 
Argentina and Bolivia. They are due to viruses of the Junin-Tacaribe-Machupo 
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complex, and rodents are the probable animal hosts. The vectors have not been 
identified. The Organization is co-operating with national and regional research 
groups in the study of these diseases. 

Enteroviruses. A WHO programme on poliomyelitis was set up in 1953, but 
after the development of effective poliomyelitis vaccines (to which the Organiza
tion contributed 1) it was revised and expanded to include all enteroviruses. 

Though poliomyelitis has almost disappeared in most of Europe and in North 
America and Oceania, it is increasing in many tropical countries. A recent survey 
showed that in forty-four of seventy tropical countries the number of cases diag
nosed had increased and was three times greater than a decade previously. WHO 
has organized means to provide immediate aid in diagnosis and supplies of vaccine 
for the early stages of outbreaks in countries which request help. 

Live poliomyelitis vaccine has been used successfully in tropical countries, 
but the seroconversion rates are often lower than experience in the temperate 
countries would lead one to expect. WHO is now supporting investigations into 
this problem, which is of great practical significance in view of the increasing 
anxiety about the disease at the present time. 

Preparations are being made for another study, to be carried out in four labor
atories, on the characterization and classification of "new" enteroviruses, i.e. 
enteroviruses which cannot be fully identified serologically with the reagents at 
present available. Experience with similar problems in the rhinoviruses has 
shown that this type of work is slow and expensive, and that it can only be done 
successfully when organized on an international basis. 

Respiratory Viruses. Though it has been suggested that animal influenza 
viruses may infect human beings, there is no evidence that this has occurred in 
nature. However, human and animal strains of these viruses are antigenically 
related, and in view of the importance of influenza epidemics and pandemics WHO 
is assisting in studies of the problem (see page 156). 

Respiratory virus diseases are among the leading causes of morbidity in all 
regions. WHO organized a collaborative study to define the viral etiology of 
severe respiratory infections in children, particularly in tropical areas. Laboratory 
workers and paediatricians in Hong Kong, India, Jamaica, Lebanon, Peru, 
Portugal, Senegal, Singapore, Trinidad, and the United Arab Republic collected 
pairs of sera (one sample being taken in the acute stage of illness and one in the 
convalescent stage) from children up to five years of age suffering from severe 
acute respiratory infections. The sera were sent frozen for serological examination 
at the WHO International Reference Centre at Bethesda, Md., USA. 

1 World Health Organization (1958) The first ten years of the World Health Organization, Geneva, 
pp. 220-227. 
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Altogether, 528 pairs of sera were collected. The results indicate that res
piratory syncytial (RS) virus is the most important respiratory tract pathogen of 
early life in tropical and semi-tropical areas, particularly in the first two months 
of life, and is often associated with bronchiolitis and pneumonia; the para
influenza viruses are next in importance, particularly in cases of croup. They are 
found in a wider age range than the RS virus. Influenza and adenoviruses are of 
moderate importance, and Mycoplasma pneumoniae, Coxiella burnetii and the 
psittacosis/LGV (lymphogranuloma venereum) agents are relatively unimportant. 
This pattern is similar to that which has been observed in temperate climates. 

Rhinoviruses. The two WHO international reference centres for respiratory 
virus diseases (at Bethesda, Md., USA, and Salisbury, England) prepared a study 
in which regional reference centres and other laboratories collaborated to deter
mine whether each of the numerous serotypes of rhino viruses so far reported were 
separate types. Of the sixty-eight strains examined, only fifty-six were separate 
types. Forty more strains are now being studied. 

Mycoplasmas. Some of the non-coccal pneumonias originally considered as 
viral are now known to be due to the mycoplasmas. Mycoplasmas occur in 
animals as well as in man, and numerous types have been isolated. The need for 
reference centres has been recognized, and a WHO international reference centre 
for human strains has been established at Bethesda, and a FAO/WHO interna
tional reference centre for animal strains at Aarhus, Denmark. 

Rubella. The risks of congenital defects in babies whose mothers are infected 
in the early months of pregnancy are well known. A collaborative survey to 
determine levels of antibody to rubella virus in different age-groups (especially 
women of child-bearing age) in different countries has been carried out under the 
guidance of the WHO International Reference Centre for Enteroviruses, at 
Houston, Texas, USA. Laboratories in Australia, Canada, Czechoslovakia, 
Denmark, France, Jamaica, Japan, Singapore, Switzerland, Trinidad, the United 
Kingdom, and the United States of America participated in the survey which 
has now been completed.1 About 80 per cent. of women of child-bearing age 
had antibody in each of the survey areas, except in a rural area in Japan and 
a rural area in Trinidad, where the incidence was lower. 

Measles Vaccines. Vaccines have been developed against measles-an impor
tant cause of death in many tropical countries. Two series of investigations of 
measles vaccines have been made with WHO's support. The first series of studies 2 

was carried out in Chile, India, Japan, Nigeria, South Africa, the Union of Soviet 

1 Bull. Wld Hlth Org., 1967, 37, 79-88. 
2 Wld Hlth Org. techn. Rep. Ser., 1963, 263. 
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Socialist Republics, and Yugoslavia. In the second series,! a number of attenuated 
vaccines were compared with one another for the severity of reactions and the 
levels of antibody they produced in controlled trials carried out mainly in children 
between eight months and three years of age in five countries: Canada, Czecho
slovakia, Nigeria, Switzerland and Yugoslavia. 

One valuable general conclusion to be drawn from the studies is that the 
variations in the proportion of reactions which observers in different trials may 
record with the same vaccine can be at least as great as the variations observed 
between different vaccines in the same trial. It is therefore impossible to compare 
the reaction rates provoked by different vaccines, except when the vaccines are 
given to similar groups of the same population simultaneously. 

Similar studies are now being made with new vaccine strains as they are 
developed, and other WHO-supported work includes trials of intradermal admi
nistration of vaccines and the administration of mixed measles/smallpox vaccines. 
It would be advisable for countries with high death rates from measles to 
consider the establishment of programmes for the routine vaccination of children 
as they reach nine to twelve months of age. However, the implementation of 
such programmes is greatly hampered by the present high cost of the vaccine and, 
frequently, the lack of adequate health services to carry out regular vaccination 
programmes. 

Trachoma. WHO's second decade coincided with the development of a new 
era of trachoma research which began with the isolation of the agent. During this 
period WHO has convened meetings of four scientific groups (1959, 1961, 1963, 
1965 2) to review advances and to advise on future programmes and priorities. 
In 1965, the Francis I. Proctor Foundation for Research in Ophthalmology, in 
San Francisco, USA, was designated as the WHO International Reference Centre 
for Trachoma. WHO has also assisted selected laboratories in carrying out 
studies, and has provided grants for training research workers in this specialized 
field. 

However, the development of vaccines has been disappointingly slow, and the 
most effective so far reported has given only partial protection of rather short 
duration. Nor has there been any important progress with regard to drugs or 
treatment regimens suitable for mass application. 

WHO has assisted studies being carried out in Jerusalem on the metabolism 
and growth requirements of PLT (psittacosis-lymphogranuloma-trachoma) agents 
and the mode of action of antibiotics and other inhibitors. It has also assisted 

1 Nagler, F.P. et al. (1965) Bull. Wld Hlth Org., 32, 791-801; Syrucek, L. et al. (1965) Bull. Wld Hlth 
Org., 32, 779-789; Hendrickse, R.G. et al. (1965) Bull. Wld Hlth Org., 32, 803-808; Martin du Pan, R. 
(1965) Bull. Wld Hlth Org., 32, 331-337; Cockburn, W.C. et al. (1966) Bull. W/d Hlth Org.,34, 223-231. 

2 Wld Hlth Org. techn. Rep. Ser., 1966, 330. 
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studies in Tunis and, more recently, at the International Reference Centre for 
Trachoma, for the development of laboratory methods for differential screening 
of new therapeutic agents and the detection of resistance to drugs currently in use; 
as well as investigations on the possible occurrence and epidemiological signi
ficance of TRIC (trachoma-inclusion-conjunctivitis) genital infections in tra
choma endemic areas. 

WHO has assisted twenty Member States in developing programmes for the 
control of trachoma and other communicable eye diseases, ten new projects 
having been started during the past decade - in Afghanistan, Burma, Ethiopia, 
Iran, Iraq, Jordan, Sudan, Syria, Thailand and the United Republic of Tanzania. 

In some areas of low trachoma endemicity and relatively good standards of 
living and health services, an intensive programme of case-finding, selective treat
ment, health education and surveillance has led to a steady reduction in the pre
valence and incidence of the disease. In areas of high endemicity and poor 
resources, however, treatment programmes have so far had little effect in reducing 
the incidence of trachoma, although, when actively pursued, they have materially 
diminished the rate of disabling consequences of the disease in rising generations. 

* * 
* 

In the past decade a network of virus reference centres has been established, 
through which it is now possible to carry on an extensive programme of service 
to national virus laboratories and of collaborative research. Experience with the 
rhinoviruses and mycoplasmas, the importance of both of which was recognized 
only recently, has shown that if an effective network of reference and research 
centres exists it can readily be adapted to deal with new problems, either by extend
ing the work of existing centres or by establishing new ones. 

In the next decade many new activities will have to be undertaken. It is hoped 
that there will be some success in identifying the cause of viral hepatitis, in view of 
the high morbidity and long-term illness associated with this disease in most parts 
of the world. 

The possibility that human malignant neoplasms could be associated with 
viruses is receiving great attention in research institutions and the WHO pro
gramme may well have to include this subject in future (see also page 211). If 
agents similar to that responsible for "scrapie" (a transmissible disease of the 
nervous system in sheep with an incubation period of a year or more) are iden
tified as the cause of some of the chronic diseases of the central nervous system in 
man (for example, multiple sclerosis), these so-called "slow virus" diseases will 
also have to be included. 
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An immediate development of the programme is the proposed establishment in 
Africa of a team for special studies in virology. This team will carry out research 
to identify which of the viruses are the commonest causes of severe disease or 
death, and then study practicable means of control. It will remain in one area 
long enough to train local personnel to take over the work and, in addition, it is 
hoped that it will provide opportunities for visiting scientists to work on specific 
problems. Its activities will add greatly to the information now available on virus 
diseases in Africa, and will thus provide valuable data for the health services in 
the Region. 

ENDEMIC TREPONEMATOSES AND VENEREAL INFECTIONS 

Endemic Treponematoses 

During the first ten years of WHO, attention was focused on promoting the 
widest possible use of effective new drugs and epidemiological methods against the 
endemic treponematoses (yaws, pinta and endemic non-venereal syphilis); with 
technical guidance from WHO and material support from UNICEF, mass peni
cillin campaigns were carried out by health administrations in a co-ordinated 
worldwide attack on these diseases. In the second decade new campaigns were 
instituted, with emphasis on orientation towards their integration into developing 
local health services. Technical policies have been guided by WHO expert com
mittees 1 and other advisory meetings, and have been widely discussed at inter
regional and regional conferences. In May 1964 the Executive Board, at its thirty
fourth session, reviewed a comprehensive report on the Organization's programme 
in endemic treponematoses and venereal infections during the period 1948-1963.2 

Up to 1965 some 363 million medical examinations of 152 million individuals 
had been undertaken in campaigns against the endemic treponematoses in forty
nine countries, and 46.1 million clinical cases, latent cases and contacts had been 
treated with long-acting penicillin (procaine penicillin with aluminium mono
stearate (PAM) or Benzathine penicillin). Through these campaigns the preva
lence of clinically active lesions in rural populations fell from between 20 and 30 
per cent. to between 0.5 and 0.1 per cent., with few infectious lesions remaining 
(for example, yaws in Haiti, Nigeria and Western Samoa). In Fiji, the prevalence 
of active yaws dropped from 28.18 per cent. in 1957 to 0.008 per cent. (nil for infec
tious yaws) in 1966. 

1 Wld Hlth Org.techn. Rep. Ser., 1960, 190. 
• WHO Chronicle, 1964, 18, 403-417, 451-462; 1965, 19, 7-18. 
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With the rapidly declining prevalence of clinical lesions in endemic treponema
toses, WHO-assisted projects were broadened to become polyvalent, so as better 
to utilize resources. In Cambodia, Haiti, Nigeria and Togo, for example, the 
yaws campaign organization made it possible to extend the smallpox programme. 
During the yaws consolidation and surveillance activities in Thailand between 
1959 and 1963, 1.7 million primary smallpox vaccinations and ll.3 million revac
cinations, and some 250 000 combined cholera and typhoid immunizations were 
undertaken; 163 000 treatments for conjunctivitis were given, and some 2000 cases 
of leprosy were diagnosed. Leprosy case-finding was also carried out by yaws 
surveillance teams in the British Solomon Islands Protectorate, Indonesia and 
Malaya. The epidemiological surveillance needed to prevent recrudescence of 
the endemic treponematoses after the end of mass campaigns could not be met 
indefinitely through repeated surveys by mobile teams, even where these teams had 
been serving several purposes. Studies were therefore made to ascertain how the 
slowly developing rural, school or other health services might assume these func
tions in countries where there had been mobile yaws teams (for example, Thai
land); or to determine the orientation required where mass campaigns had from 
the beginning been integrated into, and co-ordinated through, the local health 
services (for example, Indonesia). 

However, the transition from the attack phase of mass campaigns against the 
endemic treponematoses and other diseases (for example, tuberculosis and malaria) 
to the phase of consolidation, integration and development of the local health 
services raises complex problems. An effective methodology has to be formulated 
in relation to costs, personnel resources, etc. These preoccupations have been 
reflected in WHO's successive general programmes of work, 1 and have been 
considered by several scientific groups and expert committees (see also page 41). 

Particular attention has been paid to the assessment of results in penicillin 
mass campaigns. With the declining prevalence of clinical lesions, the use of labo
ratory methods has become increasingly necessary to determine possible low-level 
continued transmission of infection. Since such evaluations cannot be based on 
laboratory examinations of specimens taken from millions of people, serological 
sampling methods were developed in which a small but statistically representative 
portion of the population was examined in rural field surveys. One problem 
encountered in such studies was the difficulty of preserving serum collections for 
shipment to local and distant laboratories without denaturation and contamination 
of specimens. Methods and equipment were developed for deep-freezing serum 
collections in liquid nitrogen at -196°C and for drying blood in absorbent paper 
in the field. 

1 Off. Rec. Wld Hlth Org., 60, Annex 6; 102, Annex 2. 
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The decline in the prevalence of overt lesions following treponematoses mass 
campaigns has emphasized the need for specific treponemallaboratory tests (for 
example, the fluorescent treponema! antibody test (FTA) and the Treponema pal
lidum immobilization test (TPI), as compared with the standard, less specific car
diolipin fl.occulation tests (such as VDRL). Specific treponema! tests have 
shown that as much as one-third of cardiolipin seroreactors in some areas (for 
example, in Thailand) are not infected with treponematoses. WHO's assistance 
in the development of laboratory services has therefore included the promotion of 
treponema! tests (for example, in Thailand and Togo), which are also of consider
able importance in connexion with syphilis diagnosis in developing countries. 

Between 1960 and 1968 a quarter of a million serum specimens were processed 
in epidemiologicaljserological surveys for laboratory testing for treponematoses as 
well as for a number of other conditions, the multipurpose approach to surveys 
having been recommended by a study group on immunological and haematolo
gical surveys,! a scientific group on treponematoses research (1959) and the Advi
sory Committee on Medical Research. 

In co-operation with WHO reference centres and collaborating laboratories, 
epidemiologicaljserological computer programmes have been developed since 1960 
to evaluate yaws campaigns in Nigeria, the Philippines, Thailand, Togo and West
ern Samoa. Similar surveys were planned at the close of the decade in Brazil 
(for yaws) and Yugoslavia (for endemic non-venereal syphilis). 

The assessment of endemic treponematoses mass campaigns - particularly 
against yaws - has shown that transmission continues among children in most 
areas five to ten years after the initiation of the campaigns. The rate of trans
mission is low in many areas, but new infections are more frequent than is 
apparent from the occasional clinical infectious cases reported by the rural 
health services. Moreover, the overall serological regression in rural popula
tions resulting from these campaigns is a long-term process, requiring many 
years. The latter aspect has been shown in Western Samoa by serological results 
by age, compared after a ten-year interval. In other instances, small focal clini
cal outbreaks (as in Nigeria and Thailand), or wider recrudescences (as in Haiti) 
have occurred following mass campaigns. Only in Bosnia, Yugoslavia, have no 
new cases of endemic syphilis been found during repeated area surveys in the 
last ten years. 

The experience gained during the second decade suggests that the idea of era
dication of endemic treponematoses, and possibly other communicable diseases, 
by the wide use of an "ideal" drug, was over-optimistic. Research has shown the 
long-term recrudescence potential of endemic treponematoses and the capacity 

1 Wld Hlth Org. techn. Rep. Ser., 1959, 181. 
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for treponeme-survival in changing ecological situations. Nevertheless, there is no 
doubt that significant results can be obtained through mass campaigns. These 
have an even more effective impact on public health in developing countries when 
they are implemented as multipurpose campaigns and are integrated into the local 
health services and used for their promotion. 

The publication of an international nomenclature of yaws lesions 1 was fol
lowed by that of Differential Diagnosis of Yaws 2 and a complete bibliography on 
yaws. 3 

Venereal Syphilis 

The use Qf penicillin was shown in the first ten years of WHO to give excellent 
individual results in the treatment of the early disease. A WHO study carried out 
in nineteen countries in 1967 4 confirmed that results continued to be good after a 
quarter of a century's experience with this antibiotic. Treponema pallidum has so 
far not developed resistance to it. However, in inadequately treated or untreated 
disease, the micro-organism has lost none of its capacity for producing congenital 
disease or late cardiovascular or neurological lesions in adults. Periodic WHO 
studies 5 have shown that allergic side-reactions to penicillin are not so frequent 
as to prejudice its continued use, although certain preventive and other routine 
measures are necessary. Other treponemicidal antibiotics are in reserve. 

The dramatic decline in the reported incidence of new syphilis infections 
between 1950 and 1957 was ascribed to the widening use of penicillin throughout 
the world, which WHO promoted in a number of countries in all the regions, 
through venereal disease control demonstrations and training projects. But the 
effectiveness of penicillin, together with its low cost and easy administration, gave 
rise to a false sense of public health security, generated indifference to the risk of 
infection, and reduced the fear of the late manifestations of the disease. Long
term surveillance studies by the Organization on the basis of reported incidence 
in Member States 6 have shown a worldwide recrudescence of the disease in the 

1 World Health Organization (1957) An international nomenclature of yaws lesions, Geneva (World 
Health Organization : Monograph Series No. 36). 

2 World Health Organization (1960) Differential diagnosis of yaws, Geneva (World Health Organi
zation : Monograph Series No. 45). 

3 World Health Organization (1963) Bibliography on yaws, 1905-1962, Geneva. 
• Guthe, T. & ldsoe, 0., Trans. Vth International Congress on Chemotherapy, Vienna, 1967 (in 

press). 
• Guthe, T., ldsoe, 0. & Willcox, R.R. (1958) Bull. Wld Hlth Org., 19, 427-501. 
• Proceedings of the Xll International Congress of Dermatology, Washington, 1962, Excerpta Medica 

Foundation (Amsterdam) (1963) International Congress Series No. 55, Vol. 11, pp. 833-846; Guthe, T., 
Idsoe, 0. & Willcox, R.R., Ecological factors and international incidence trends in venereal syphilis, 
Proceedings of the XJII International Congress of Dermatology, Munich, 1967 (in press). 
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second decade of WHO, notwithstanding differences in methods, facilities or 
completeness of reporting in the various countries. In some countries the reported 
incidence has lately approached or exceeded the maximum of the epidemic period 
during and immediately after the Second World War. Changing codes of beha
viour - for example, the development of different patterns in prostitution and 
homosexuality- have raised new epidemiological as well as social problems. So, 
also, have industrialization, urbanization, and the migration of workers. As a 
result of unprecedented and rapid movements of large numbers of tourists and 
other travellers by land, sea and air, as well as a growing number of calls at foreign 
ports by merchant ships, venereal disease has become increasingly an international 
disease. The greater use of contraceptive measures has also been shown to be of 
epidemiological importance. WHO has co-operated with the International Union 
against the Venereal Diseases and the Treponematoses in studies on this aspect. 

Systematic epidemiological investigations, contact-tracing, case-finding and the 
provision of free diagnostic and treatment services remain the basic elements of 
venereal disease control, but in most countries the possibilities for epidemiological 
investigations remain limited or have not been fully exploited. This has been 
borne out by WHO studies of the legislative framework within which venereal 
disease control measures are undertaken in various countries. The lack of uni
formity in this field and the need for revision of national and international epide
miological practices were particularly emphasized at WHO regional seminars and 
symposia on venereal disease control in the Western Pacific Region in 1958, in 
Europe in 1963, and in the Americas 1 in 1965. 

These meetings, as well as WHO expert committees on venereal infections and 
treponematoses, all emphasized the increasing importance of the many changing 
ecological factors affecting the epidemiology of venereal infections. These factors 
could hardly be overcome by "ideal" drugs. True control depends, rather, on the 
development of an immunoprophylactic agent that could be effective against vene
real syphilis as well as endemic treponematoses. 

While thirty-five Member States, mostly in developing areas, received long
term technical assistance from WHO for venereal disease control during the Orga
nization's first ten years, only fourteen countries requested services, mostly advi
sory, during the second ten years. In these projects - often linked with maternal 
and child health programmes - emphasis was laid on epidemiological and labo
ratory services and on training aspects. A number of fellowships were provided 
by the Organization for individual study abroad (see Annex 9) and for group 
training or participation in regional or inter-regional meetings (see Annex 15). 

1 Pan American Health Organization (1966) Seminario sobre enfermedades venereas, Washington, 
D.C., 24-30 de octubre de 1965 (Scientific Publications No. 137), Washington, D.C. 



YAWS CONTROL AND EPIDEMIOLOGICAL SURVEILLANCE 

In the consolidation phas e of yaws control, WHO mobile team s 
carry out epidemiological / serological surveys to evaluate th e 
resul ts achieved in mass penici llin campaigns. The sera 
obtained are also used for other purposes, for example, examina
t ion of antibodies for malaria, arboviruses and poliovirus, and 
for immunohaematological factors. 

On arrival in a village in Nigeria, the team leaders discuss the survey wlth the authorities. 

Blood specimens collected by the teams are screened by laboratory technicians before 
dispatch to WHO reference centres for detailed analysis. 



BCG vaccination during a national campaign in Mongolia. 

Examination of a child contact at the Tuberculosis Cl1emotherapy Centre, Madras. 



TUBERCULOSIS 

Recent advances in ambulatory chemotherapy of tuberculosis have opened the way for t he setting 
up of national comprehensive programmes based on simple standard low-cost techniques. S tudies 
carried out by the Tuberculosis Chemotherapy Centre in Madras In a pilot area in South I ndia have 
demonstrated the effectiveness of supervised domiciliary ch emotherapy. BCG vaccination is also 
an Important el ement In the com prehensive programmes. 

Supervised domici liary treatment in South India. Patients are visited In their homes to ensure that drugs are 
taken regularly. 



SMALLPOX 
ERADICATION 

Under the worldwide intensified programme to eradicate smallpox many countries 
have received assistance from WHO, and on a bilateral (country-to-country) basis, to 
enable them to Initiate and develop national programmes. The photograph shows 
vaccination against smallpox In a maternal and child health centre in the Ivory Coast. 

~.! __ 

ZOONOSES AND VETERINARY PUBLIC 

HEALTH 

Since man's health may be affected by that of the animals 
in his environment, veterinary and public health measures 
need to be closely co-ordinated. FAO and WHO 
together have organized a number of meetings designed 
to promote effective collaboration between veterinary 
and public health services. The photograph was 
taken during the FAO/WHO symposium held in Ghent 
in 1966 for veterinarians and health administrators con
cerned with food hygiene and control of diseases com
mon to man and animals. 
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WHO also organized an inter-regional travelling seminar in the Union of Soviet 
Socialist Republics, in 1961. Serologists and technicians were trained at WHO 
reference centres, particularly at the Serological Reference Centres for Trepone
matoses at Atlanta, Ga., USA, and Copenhagen and at the Institut Alfred Four
nier, Paris. 

Treponematoses Research 

The WHO treponematoses research programme has included immunological, 
microbiological and biochemical aspects. Reference has been made above (see 
page 122) to epidemiologicaljserological research regarding the "disappearing" 
treponematoses. Bibliographical reviews on the treponemes were published.1 

WHO-assisted studies have led to the acquisition of new knowledge on several 
aspects of treponematoses: for example, the discovery of a reservoir of yaws in 
certain wild monkeys in Africa and Asia; 2 and the demonstration of surviving 
treponemes in the lymphglands of humans in treated latent and late syphilis in 
France,3 and in the vitreous humour in late congenital syphilitics in the United 
States of America, which has given new orientation to immunological and clinical 
research. A study in Sweden of the possible autoimmune origin of the reagin type 
of antibody - as compared with true treponema! antibodies - is also gradually 
increasing the understanding of the basic immune mechanism in the treponematoses 
of primates and other species. Such knowledge is necessary if further progress is 
to be made towards the development of an immunoprophylactic agent against the 
treponema! diseases. Research in Denmark, the United States of America and 
the Union of Soviet Socialist Republics has aimed at defining metabolic require
ments of pathogenic treponemes as a basis for their eventual growth in vitro, 
another prerequisite for bulk vaccine development. Strains of Treponema pallidum 
obtained by cultivation in experimental animals have been attenuated by gamma
irradiation. Such vaccines have been shown to provide limited protection against 
experimental syphilis in rabbits.4 Studies are also being made to define the anti
genic make-up of the treponemes of syphilis, yaws and rabbit spirochetosis as a 
basis for a differential laboratory test between syphilis and yaws. 

The WHO International Treponematosis Laboratory Centre at Baltimore, 
Md., USA, and the WHO Serological Reference Centres for Treponematoses at 

1 Willcox, R. R. & Guthe, T. (1966) Treponema pallidum- a bibliographical review; Wallace, A. L. 
& Harris, A. (1967) Reiter treponeme- a review of the literature, World Health Organization, Geneva. 

2 Fribourg-Bianc, A., Niel, G., & Mollaret, H.H., Confirmation serologique et microscopique de la 
treponemose du cy!Wcephale de Guinee, Bull. Soc. Path. Exot., 1966, 59, 54-59. 

3 Collart, P., Poggi, G., Dunoyer, Mme & F., Etudes recentes sur la syphilis tardive experimentale et 
humaine, Proph. sanit. morale, 1967, 39, 90-103. 

• Miller, J.N., Immunity in experimental syphilis. V. The immunogenicity of Treponema pallidum 
attenuated by y-irradiation (J. Bact., in press). 
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Copenhagen and Atlanta have been concerned with making available strains of 
treponemes, with international laboratory assays (FTA) and with the establish
ment and renewal of international reference preparations (see pages 238 to 240). 
Collaborating laboratories in London and Paris have also participated in methodo
logical studies concerned with sera from the tropics. These activities have enabled 
laboratories in Member States to gauge their methods, reagents and procedures, 
and made it possible to achieve better international comparability of tests. With 
the co-operation of the Medical Research Council, London, an international refe
rence preparation for long-acting penicillin - PAM - and an international assay 
method and a rabbit blood level duration test for penicillin have been established.1 

This allows production of therapeutic preparations suitable for single-injection 
procedures in the public health control of treponematoses, preventing high relapse 
rates due to sub-standard preparations. 

Other Venereal Infections 

Gonococcal infections have become a cause of concern. A WHO expert com
mittee on this subject met in 1962 2 and a joint meeting of microbiologists and 
immunologists in the fields of Neisseria meningitidis and N. gonorrhoeae was held 
in 1964. There has been no evidence that the wide use of antibiotics (particularly 
penicillin and streptomycin) has made any impact on the reservoir of gonococcal 
infections. Reported incidence has remained high in most WHO regions, parti
cularly in some countries in Africa, and recently in the South-East Asia and West
ern Pacific Regions. 

An increase of failures in clinical treatment of gonorrhoea with penicillin and 
subsequently whh streptomycin has been observed in all regions. In studies con
ducted by the WHO International Reference Centre for Gonococci, established at 
the Statens Seruminstitut, Copenhagen, in 1966, a large number of strains of gono
cocci from countries in all parts of the world have been isolated. This sampling of 
circulating strains has proved useful to physicians, health administrators and labo
ratories in facilitating the selection of the most effective antibiotics and dosages. 

Studies of improved culture media and methods have been organized by WHO 
with the collaboration of laboratories in Denmark, the Union of Soviet Socialist 
Republics, the United Kingdom, and the United States of America. Highly selec
tive media for rapid culturing of N. gonorrhoeae are now available. 

Other venereal infections (chancroid, lymphogranuloma venereum, granuloma 
inguinale, non-gonococcal genito-urinary infections), which appear to be much 
less prevalent, have been accorded only limited international attention. 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 361, Annex 3. 
2 Wld Hlth Org. techn. Rep. Ser., 1963, 262. 
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Venereal Disease Control in Seafarers 

A set of technical definitions and minimum standards to serve as a revised 
basis for the functioning of the Brussels Agreement of 1924 1 was drawn up by the 
Expert Committee on Venereal Infections and Treponematoses 2 following studies 
by other WHO expert groups and by the Joint ILO/WHO Committee on the 
Hygiene of Seafarers and after consultation with the International Union against 
the Venereal Diseases and the Treponematoses. The Thirteenth World Health 
Assembly (1960) recommended governments to accept these definitions and 
standards, which provide inter alia for epidemiological services and treatment and 
hospitalization for international seafarers. WHO published revised issues of the 
World Directory of Venereal Disease Treatment Centres at Ports in 1959, 1961 
and 1967 as part of its obligation under the Agreement. (Other aspects of health 
services for seafarers are dealt with in Chapter 2, page 50.) 

TUBERCULOSIS 

At a conservative estimate, there are ten to twenty million cases of active 
tuberculosis in the world today, more than three-quarters of them being in the 
developing countries. Each year two or three million new cases occur and be
tween one and two million persons die of the disease. Tuberculosis is thus still 
a major public health problem even though its prevalence has been greatly reduced 
in many countries. 

During the Organization's first ten years, WHO-assisted tuberculosis activities 
in many countries laid the foundation and provided the training and experience 
for wider undertakings. But training and demonstration projects alone were not 
sufficient. Tuberculosis centres established in towns did not extend their influence 
to the rural areas. The feasibility of mass BCG vaccination campaigns, even in 
rural areas, had been demonstrated, but it became apparent that, in the long run, 
their value too was limited, unless they were linked with other control measures. 

During the second ten years the technical and operational knowledge acquired 
has permitted the planning of comprehensive national tuberculosis programmes
particularly in developing countries where expenditure on tuberculosis needs to 
be adjusted to very limited resources. 

1 WHO assumed constitutional responsibility for the administration of this agreement under the 
Protocol concerning the Office International d'Hygiene Publique adopted by the International Health 
Conference in New York in 1946. 

2 Wld Hlth Org. techn. Rep. Ser., 1960, 190, 4-20. 
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Epidemiology 

The epidemiological pattern of tuberculosis in the developing countries emerged 
from a series of WHO-assisted surveys in more than twenty countries in Africa 
and Asia. The pattern revealed differed in some respects from the expected 
picture; the agejsex distribution of the disease was very similar in both developed 
and developing countries, and the differences between urban and rural distribution 
were fewer than had been thought. Since the vast majority of the populations of 
the developing countries are essentially rural, it can be assumed that between 70 
and 90 per cent. of tuberculosis patients are in rural areas. WHO-assisted longi
tudinal studies also showed that the pattern did not change much even when con
siderable efforts had been made for many years to combat the disease, as the 
majority of new cases arose among people who had been infected several years 
previously. 

Chemotherapy 

WHO-supported chemotherapy research has been carried out at the Tubercu
losis Chemotherapy Centre in Madras, set up in 1956 under the joint auspices of 
the Indian Council of Medical Research, the Madras State Government, the 
Medical Research Council, London, and WHO. This demonstrated that 
drugs administered over an adequate period were sufficient for the treatment of 
advanced tuberculosis even in a population living under adverse socio-economic 
conditions. The first and basic finding was that one year's well supervised domi
ciliary chemotherapy with isoniazid plus para-aminosalicylic acid (PAS) was as 
effective as one year's hospital treatment with the same combination of drugs, and 
did not expose the patient's contacts to any special risk. 1 Another important 
finding was that the relapse rate was very low among patients who attained bac
teriological quiescence after one year's chemotherapy, whether given at home or 
in hospital, and that a second year of treatment did not have any major influence 
on the relapse rate. 2 Trials were also made of the effect of combining isoniazid 
with a low dose of thioacetazone: the cost of this combination is one-tenth of that 
of isoniazid plus PAS, and data show that it is practically as effective and only 
slightly more toxic.3 The greatest drawback of daily domiciliary chemotherapy 
was the failure of the patient to follow the prescribed medication; intermittent 
supervised chemotherapy seemed to be a possible solution, and in the first trials 
the supervised administration of isoniazid plus streptomycin twice weekly was 

1 Bull. Wld Hlth Org., 1959, 21, 51-144; 1960, 23, 463-510. 
2 Bull. Wld Hlth Org., 1960, 23, 511-533. 
3 Bull. Wld Hlth Org., 1966, 34,483-515. 
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found to be as effective as the standard daily regimen of isoniazid plus PAS;1 

Trials of other intermittent treatment schedules are under way- for example, the 
administration of isoniazid plus streptomycin once a week only, preceded by a 
short initial period of intemive treatment. 

In 1964 the WHO Expert Committee on Tuberculosis reviewed the data 
available from the WHO-assisted research projects in chemotherapy and recom
mended, with regard to tuberculosis control in developing countries, that "all 
financial resources and manpower available for tuberculosis control in the develop
ing countries be confined to organizing efficient ambulatory services and not to 
constructing new beds". 2 

Chemoprophylaxis 

Chemoprophylaxis seemed to be a possible means of considerably reducing 
the number of cases arising among people infected many years previously. A 
WHO-assisted study in Tunisia suggested that the distribution of isoniazid for 
prophylactic medication to tuberculin reactors with and without abnormal X-ray 
findings had only a very limited beneficial effect. However, urine tests indicate4 
that less than one-fifth of those placed on prophylactic isoniazid treatment were 
taking the drug as prescribed. On the other hand, a WHO-assisted supervised 
control trial of the value of chemoprophylaxis in contacts in Kenya showed that 
the administration of isoniazid to all contacts, during the year following the dis
covery of the infectious source, led to a substantial reduction in the incidence of 
the disease. The conclusion of the Expert Committee on Tuberculosis was that 
"at the present stage of knowledge, it could not recommend secondary chemo
prophylaxis for mass application but only for individuals and groups at special 
risk. Even this application was justifiable only in a programme that had achieved 
a high degree of perfection in its case-finding and treatment activities" .3 

Immunization 

Further information has been obtained on the potentialities of mass BCG 
vaccination for tuberculosis control. An eight-year follow-up of a BCG vaccina
tion trial carried out by th'~ WHO-assisted research unit in Madanapalle, South 
India, provided direct evidence that BCG vaccination could confer substantial 
protection in a population living under adverse socio-economic conditions and 
with a high prevalence of non-specific sensitivity to tuberculin. 

1 Bull. Wld Hlth Org., 1964, 31, 247-271. 
2 Wld Hlth Org. techn. Rep. &r., 1964, 290, 13. 
8 W/d Hlth Org. techn. Rep. &r., 1964, 290, 12. 
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According to accepted practice, BCG vaccination had to be preceded by a 
preliminary tuberculin test. This two-step procedure represented a distinct 
operational drawback in the mass application of BCG vaccination. Direct vacci
nation would greatly reduce costs, improve coverage, simplify training, and make 
possible the use of other services for BCG vaccination. In the course of several 
WHO-assisted studies on direct vaccination, no focal or other complications 
detrimental to the health of the tuberculin reactors among those vaccinated were 
demonstrated; nor were there any indications that this procedure reduced the 
acceptability of BCG vaccination by the public. 

In many tropical areas considerable economic and operational advantages 
could be gained by the simultaneous application of different vaccines. WHO
assisted studies on combined BCG and smallpox vaccination have not revealed 
any contra-indications to such a procedure, no evidence having been found of 
reduced effectiveness of either vaccine, or of any increase in complications. 

The results of many years of WHO-assisted laboratory studies on the proper
ties of different BCG strains led to the adoption in 1965 of a set of Requirements 
for Dried BCG Vaccine 1 (see page 241). A direct consequence was the establish
ment of the International Reference Centre for BCG Seed-lots and Control of 
BCG Products, at the Statens Seruminstitut, Copenhagen. There is, however, a 
long way to go before a set of laboratory tests providing relevant, sensitive and 
consistent prediction of the protective value of different BCG strains in human 
beings can be made available. In this connexion, WHO assisted a major preven
tion trial in India aiming at the study, among a population of approximately one 
million, of the protective power in man of the strains found to be most promising 
in the laboratory. 

In reviewing these recent developments in tuberculosis immunization, the 
Expert Committee on Tuberculosis recommended "the continued and expanded 
use of this control measure on a mass scale in countries where tuberculosis is a 
serious public health problem". 2 

Other Research 

In a systems analysis research project sponsored by WHO, linear programming 
techniques were applied to a decision model to define an optimum tuberculosis 
service under severe budgetary and manpower constraints. If the results of com
puter simulations are proved valid, a thorough reappraisal of the .traditional 
allocation of resources is indicated. In a standardized tuberculosis programme 
(as is now possible) the largest single item on the budget should be drugs and 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 329, 22, 25-51. 
2 Wld Hlth Org. techn. Rep. Ser., 1964, 290, 10. 
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vaccine. In simulated conditions, most developing countries, in order to make 
the best possible use of the limited staff available for tuberculosis control, would 
have to spend as much as 40 per cent. of the tuberculosis budget on drugs and 
vaccines. In many existing budgets, however, it would seem that less than 20 per 
cent. is so used. 

Other research assisted by WHO in developed countries has included studies 
on the significance of institutional treatment; the efficacy and applicability of 
supervised intermittent che:motherapy; epidemiology and the operational basis 
for eradication; and surveillance methodology. The results have already in
fluenced the orientation of activities designed to eliminate tuberculosis as a public 
health problem in these countries. 

The Organization has also assisted studies on the development of sensitins 
that will afford a much better distinction than present tuberculins between those 
who are infected with atypical mycobacteria and those who are not infected; on 
fractions of mycobacteria with a higher immunogenic potency than BCG and, if 
possible, without BCG's allergizing effect; on the simplification and standardiza
tion of bacteriological techniques for diagnosis and drug sensitivity determination, 
and on serological tests for the identification of risk groups and classification of 
atypical mycobacteria. 

National Tuberculosis Programmes 

A national programme must satisfy four basic requirements. Epidemiologic
ally, it must be on a country-wide and continuous basis- not sporadic; socio
logically, it must be adapte:d to and satisfy the existing needs of the population 
before it creates new ones; administratively, the specialized tuberculosis services 
must be integrated into the general health services; economically, the programme 
must be such that it can be applied on a national scale with the available resources. 

Individual activities may be successful, per se, but prove deficient when tested 
against these basic requirements. For instance, the use of BCG vaccination com
bines effectiveness with feasibility because of its low cost, but a programme rely
ing exclusively on BCG vaccination would not be fully acceptable because it 
would overlook the public:'s awareness of the need for measures to alleviate 
declared cases of tuberculosis. 

The best place for simple diagnosis and treatment of tuberculosis is the nearest 
dispensary, provided with a microscope and health workers with clear instructions. 
But the dispensary has to be part of an organized whole. Positive cases, those 
with tubercle bacilli, can be given a standard treatment. Negative but suspected 
cases must be referred for further investigations if the dispensary is without a 
doctor, and this involves permanent contact with hospital out-patient and X-ray 
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departments in the area. Continuity of treatment also presupposes a strong 
domiciliary organization, with nearby health workers, which only the established 
health services can provide. Otherwise, defaulting from treatment - a feature 
common to all communicable disease control programmes - would render the 
best drug combination ineffective. 

The concept of an integrated national tuberculosis programme has now been 
put to the test for several years, and its success has exceeded expectations. In 
India, for instance, over an area of some 10 000 square kilometres with a popula
tion of about 1.5 million, a single team of six workers (a medical officer, a public 
health nurse, a laboratory technician, an X-ray technician, a BCG team leader, 
and a statistical clerk) was able to mobilize the resources of the general health 
services so as to cover every village of the area within a few months of the begin
ning of operations, and to find over 5000 cases in the first year, and 2500 cases 
in each of the next two years. Although previously more than 60 per cent. had 
defaulted from treatment, following this programme over 60 per cent. had com
pleted treatment. The vaccination coverage was more than doubled, to include 
70 per cent. of all those eligible, with one team of six technicians vaccinating over 
100 000 persons in a year. As a result of this double attack on transmission, the 
epidemiological situation is definitely being brought under control. 

The Expert Committee on Tuberculosis stressed that "the relatively slow 
decline in the tuberculosis problem observed in many countries seems to be in 
contrast to the resources expended on tuberculosis programmes", and considered 
that "this unsatisfactory situation is due mainly to insufficient realism in selecting 
priorities for application; lack of national planning, co-ordination, and evalua
tion; and failure to re-orient traditional approaches to present knowledge".1 

A balanced national tuberculosis programme of the type outlined above could 
go a long way towards remedying this situation, as has been shown in dealing with 
the widely differing problems encountered in the fifty-nine countries which received 
direct WHO assistance in the field of tuberculosis control during the period 
1958-1967. 

Training 

For national tuberculosis programmes the key personnel who are to operate 
in a given area need to be trained together, not only in their individual technical 
responsibilities, but also in the functions of the team within the programme as 
a whole. The training should take place in the setting in which the work will be 
carried out, and practical field operations are essential, with in-service training, 

1 Wld Hlth Org. techn. Rep. Ser., 1964, 290, 4. 
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continuously assessed. To achieve consistency of performance by different mem
bers and different teams, a series of technical manuals describing the functions of 
each worker in the area has been prepared. Between 1961 and 1967, 273 medical 
officers, 281 treatment organizers, 272 laboratory technicians, 257 X-ray techni
cians, 220 statistical assistants and 189 BCG team leaders were trained at the 
WHO-assisted National Tuberculosis Institute, India, alone. 

WHO's assistance to national tuberculosis programmes has most often been 
given through teams comprising a medical officer, a statistician, a laboratory 
technician, an X-ray technician and a public health nurse who remain in the country 
for two to four years until national counterparts have been trained and a national 
programme can be undertaken. In some of the regions, inter-country teams have 
assisted governments in asst!ssment of the extent of the tuberculosis problem, the 
potentialities for developing tuberculosis control, and the operational performance 
of the national tuberculosis programme. Regional epidemiological and training 
centres at Bangalore, Singapore and Tokyo have contributed to the pooling of 
experience, the in-service training of national and international personnel, the 
centralization of complex statistical work and assistance to individual programmes. 

Most of the training activities assisted by WHO in the field of tuberculosis 
control are undertaken on the spot, in country and regional projects. In view 
of the demand for physicians trained in tuberculosis organization, a demand that 
could not be met by existing national and regional training facilities, two WHO
assisted inter-regional training courses (one in English and one in French) on the 
epidemiology and control of tuberculosis have been held annually since 1961. 
They have so far been attended by 146 physicians from sixty-seven countries. In 
addition, many fellowships have been awarded for individual training, and regio
nal seminars have been organized (see Annexes 9 and 15). 

Co-operation with other International Bodies 

WHO-assisted tuberculosis programmes have received considerable support 
from UNICEF. After the recommendation by WHO of inexpensive, standard 
chemotherapy regimens, UNICEF aid was gradually considerably extended to 
include national tuberculosis programmes combining mass treatment and mass 
immunization. 

The International Union against Tuberculosis has also given valuable support 
to WHO's work- for example, through research activities undertaken in co
operation with WHO, the dissemination of information about WHO's technical 
policy, and the encouragement of national tuberculosis associations to supple
ment the governmental effort. 

* * 
* 
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The results of systematic research and a rational choice of priorities have 
brought down the cost of finding and treating a case of infectious tuberculosis in 
a developing country, if basic health services are available, to between US $10 
and US $20, and the cost of each immunization with BCG vaccine to between 
US $0.10 and US $0.20. The funds at present spent on tuberculosis in many 
developing countries - between US $0.05 and US $0.10 a head of the population 
-could finance a national tuberculosis programme as outlined above. However, 
the maintenance of traditional services such as tuberculosis hospitals means that 
only a fraction of these funds can be devoted to such a community-oriented pro
gramme. 

Further research on economical methods of treatment and prevention and 
efforts to implement the knowledge already acquired, through the establishment 
of national tuberculosis programmes in all countries, could reduce tuberculosis to 
a minor public health problem in this century. 

LEPROSY 

An important change in the approach to leprosy control marked the beginning 
of the second ten years of WHO. Participants in the seminar on leprosy control 
organized at Belo Horizonte, Brazil, in 1958,1 were agreed that compulsory iso
lation of patients should be abolished and replaced by effective control of foci 
through the treatment of all patients and surveillance of their contacts, hospita
lization being restricted to cases in need of special medical or social care. Later 
the same year, the Vllth International Congress of Leprology, in Tokyo,2 stressed 
that, from the epidemiological point of view, "it is more advantageous to reduce 
infectiousness in many patients than to eliminate infectiousness in a few". This 
public health approach to leprosy control, reaffirmed by the Expert Committee 
on Leprosy at its meeting in 1959,3 was accompanied by an expansion of the Orga
nization's leprosy programme in the form of research as well as direct assistance 
to countries for control projects. 

The expansion of the programme began with surveys in various countries in 
Africa, the Americas and Asia to assess the results of leprosy control programmes 
and obtain guidance from epidemiological and other data. Map 4 shows the 
estimated worldwide distribution of the disease. It is believed that there are in 

1 Pan American Health Organization (1959) Seminario sobre el control de la lepra, Belo Horizonte, 
Brazil, 30 de junio - 7 de ju/io, 1958 (Scientific Publications No. 41), Washington, D.C. 

2 Transactions of the Vllth International Congress of Leprology, Tokyo, November 1958, Tofu Kyokai 
(Japanese Leprosy Foundation) (1959), Tokyo. 

3 Wld Hlth Org. techn. Rep. Ser., 1960, 189. 
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all some 11 million cases throughout the world.1 The number of registered 
patients is over 2.8 million, and the number of treated patients about 1.9 million. 
Over 2000 million people live in areas with estimated prevalence rates of 0.5 per 
thousand or higher, and in these areas about one million new cases of leprosy 
may be expected within the next five years. The estimated number of persons 
disabled by this disease is almost four million, about half of these being in the 
higher grades of disability (excluding anaesthesia to pain). 

During the decade WHO has assisted a number of countries in leprosy control 
projects and it has provided technical advice in connexion with projects assisted 
primarily by UNICEF in each of the six WHO regions. Thus in 1967 such joint 
assistance was given to thirty-eight countries, two-thirds of them in Africa. 

Data obtained by the WHO leprosy epidemiological team in random surveys 
indicated that between 72 per cent. (Khon Kaen, Thailand) and 100 per cent. 
(Entre Rios, Argentina) of the estimated total of lepromatous cases had been 
already registered and treated. In all areas surveyed, with the exception of Khon 
Kaen, the proportion was greater than 86 per cent. In general, the proportion of 

. infectious cases has substantially decreased; the proportion of inactive cases was 
49.5 per cent. in Nigeria (atKatsina), 44.8 per cent. in Cameroon, 30.7 per cent. 
in the Philippines, 23.8 per cent. in Thailand, and 12.6 per cent. in Burma. The 
higher percentages in African countries can be explained by the higher proportion 
of tuberculoid cases and the longer duration of the campaign. In 1963 the 
number of patients released from control in the nineteen UNICEF/WHO-assisted 
projects from which information was available was nearly 170 000, or 14.4 per cent. 
of the registered cases. 

Case-finding has been satisfactory in most of the control projects, and in a 
few of them the results have been striking. In Burma, for example, the number 
of registered cases-only4600in 1952-was 176 070 at theendofAugustl967. 
However, poor follow-up and attendance of out-patients for regular treatment 
continue to be a main obstacle in leprosy control programmes. Leprosy control 
has been based primarily on chemotherapy with sulfones, and surveys have shown 
that 73 per cent. of lepromatous patients require more than three years to become 
bacilli-negative. Unfortunately, the longer treatment continues the less regular it 
tends to become. If regularity of treatment, at least of infectious cases, is not 
maintained, the load of infectiousness is not significantly reduced. A further 
problem is that about 20 per cent. of infectious cases that become bacteriologically 
negative may become active again within five years. 

Various social and economic factors, as well as the lack of an adequate health 
service infrastructure, of health education and efficient administrative machinery, 

1 Bull. Wld Hlth Org., 1966, 34, 811-826. 
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often hamper the development of leprosy control programmes and greatly reduce 
their effectiveness. As campaigns progress, the workload increases significantly 
with the detection of new cases, follow-up of patients and surveillance of contacts. 
It becomes necessary to establish costly long-term programmes, which many 
countries are unable to afford. The importance of establishing priorities according 
to local conditions was stressed by the Expert Committee on Leprosy at its meeting 
in 1965; it recommended that in countries with limited resources attention should 
be concentrated on the treatment and follow-up of infectious cases and surveillance 
of their contacts. 1 

The organization of leprosy control programmes was discussed at two WHO 
inter-regional conferences-in Tokyo in 1958 and in Istanbul in 1961. In addition, 
a conference on leprosy in Africa, where the disease is a public health 
problem of the first importance, was organized in 1959; and seminars on leprosy 
control were organized in Cuernavaca, Mexico, in 1963,2 for countries of the 
Region of the Americas and in Manila, in 1965, for countries of the Western 
Pacific Region. 

The specialized leprosy control services need the active co-operation 
of the general health services, and leprosy control should be progressively 
integrated into the work of the health centres at the local level. Such integ
ration enhances rather than diminishes the role of the well-trained specialist. 
The Organization has paid particular attention to training both at national 
and international levels: two inter-regional leprosy training courses (Ma
nila, 1961; Bamako, 1962), two regional courses (Caracas, 1965; 
Bangkok, 1966) and a travelling seminar in the Americas (1967) have been 
held. 

A guide to leprosy control was produced in 1959 and revised in 1966, on the 
basis of present knowledge and experience and conclusions derived from WHO 
advisory and other meetings. 

Research 

A leprosy research programme has been developed along the lines recommended 
by a scientific group on leprosy research at its meeting in 1959. The possibility 
of preventing leprosy by means of BCG vaccination has received much attention. 
In a hyperendemic area in Burma, with a higher proportion of lepromatous cases 
than in Uganda, where a study is in progress, a WHO leprosy /BCG team is con
tinuing the trial started in 1964 to ascertain the value of BCG vaccination in the 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 319. 
2 Pan American Health Organization (1963) Seminario sobre lepra, Cuernavaca, More/os, Mexico, 

12-19 de agosto de 1963 (Scientific Publications No. 85), Washington, D.C. 
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prevention of leprosy in children. At the end of October 1967, 45 000 persons 
had been examined and over 18 000 children had been allocated to the BeG
vaccinated and control groups. So far there has been no evidence, after two years 
of follow-up, that BCG vaccination decreases the incidence of leprosy. 

In the chemoprophylaxis trial with diaphenylsulfone (DDS) in progress in 
India, after three-and-a-half years' observation the incidence of leprosy is 13 per 
cent. in the control group and 6 per cent. in the group which received DDS. 
The incidence among contacts of bacteriologically negative cases was similar 
in the control group and in the group which received DDS, in contrast with 
the results in the contacts of bacillary cases. The results indicate that the admi
nistration of DDS has a protective value for child contacts (up to 10 years of 
age) of patients with infectious leprosy. Another study is in progress in the 
Philippines. 

Trials of various chemotherapeutic agents have also been undertaken, among 
them thiosemicarbazone, thiourea and mer<faptan derivatives, and long-acting 
sulfonamides. However, none of these has proved to be as effective as the sulfones, 
resistance to which appears to be rare. A preparation that could be administered 
in monthly injections would be valuable for mass treatment. In Venezuela a 
WHO-assisted trial was conducted to compare the staJ;ldard dose of oral DDS with 
monthly DDS injections, and results were similar in both groups. Beneficial 
results have been obtained by using thalidomide for the treatment of acute leprosy 
reaction which may occur during the course of the disease in lepromatous patients; 
a co-ordinated double-blind trial in the Regions of the Americas, South-East 
Asia and Europe has been started to assess its value. Another trial is being 
organized to compare the standard dose ofDDS with a lower dose in the treatment 
of lepromatous patients. 

Developments in the field of immunology have been handicapped by the lack 
of mass cultures of Mycobacterium leprae as a source of homologous skin-test 
reagents and of antigens for immunization or for serological work. With regard 
to the standardization oflepromin, there is evidence that carefully "standardized" 
batches of lepromin have lower counts after storage, and that these losses are 
aceentuated after the lepromin has been transferred to small vials or during trans
shipment. A study comparing "standard" lepromin and diluted antigen has 
shown a correlation between bacillary concentration and the intensity of the 
early and late skin reactions. In serological studies, it has been widely observed 
that lepromatous patients produce antibodies that react with mycobacterial 
polysaccharides, and that significant levels of these antibodies do not occur in 
tuberculoid patients. Indirect immunofluorescent techniques have shown cross
immunity reactions between M. leprae and M. leprae murium. This has allowed a 
quantitative estimation of circulating antibodies in the sera of leprosy patients by 
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the indirect fluorescent antibody technique, using smears of M.leprae murium as 
antigen. 

In a collaborating laboratory at Campinas, Brazil, it has been 4emonstrated 
that the lepromin reaction presents a familial distribution; this suggests the 
existence of a genetic mechanism responsible for the observed distribution. 
Studies have also been undertaken on the behaviour of macrophages in the 
tuberculoid and lepromatous types of the disease. The in vitro dimorphism of 
macrophages of leprosy patients for M. leprae was also demonstrated: those of 
tuberculoid patients lyse leprosy bacilli completely, while the macrophages of 
lepromatous patients transform themselves into typical lepra-cells containing 
numerous bacilli. Another study showed a significantly higher frequency of 
Australian antigen among lepromatous patients as compared with tuberculoid 
cases or non-leprosy controls from the same area. 

Other WHO-assisted studies have been made with a view to obtaining more 
fundamental knowledge in the following two areas: transmission to animals, 
where the local multiplication of M. leprae in the foot-pads of mice has been con
firmed in Japan; cultivation of M. leprae in vitro, where no progress has been 
made, but limited growth in macrophage cultures has been observed. 

In one country in the Region of the Americas acid-fast bacilli in very small 
numbers were found by the WHO leprosy epidemiological team in thirty-eight 
out of a total of 4107 smears (0.93 per cent.) taken from persons without any 
clinical sign of leprosy and living in close contact with patients. .Jn follow-up 
studies on these bacteriologically positive contacts, the longest observation being 
fifteen months, one' person presented signs ofleprosy. School surveys in the same 
population showed that the early cases of leprosy belonged chiefly to the indeter
minate group, and there were only a few lepromatous and tuberculoid cases. 

* * 
* 

The prospects of controlling leprosy have improved, and resources can now 
be used more efficiently. Nevertheless, leprosy remains a complex and difficult 
problem. With the means available and prevailing conditions in endemic areas, 
leprosy control may be delayed for decades until there is a rise in standards of 
living and education at all population levels. These difficulties could be overcome 
by the discovery of an antileprosy drug as efficient as long-acting penicillin in the 
treatment of treponematoses, or by the development of an immunizing agent. The 
stimulation and co-ordination of research are essential for future progress in 
leprosy control. 
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OTHER BACTERIAL DISEASES 

This section describes activities relating to the control of a number of diseases 
of ba<::terial origin: food- and water-borne diseases associated with poor sanitation 
(cholera and the enteric infections), a vector-borne disease (plague), diseases of 
particular danger to infants and children (tetanus, diphtheria and pertussis), and 
the coccal diseases (cerebrospinal meningitis and streptococcal and staphylococcal 
infections). Work on leprosy and tuberculosis is described in the previous pages, 
and on brucellosis and leptospirosis on pages 152 and 154. 

Cholera (see also page 1 02) 

After retreating in the early part of this century to its original endemic foci in 
the deltas of the Ganges and Brahmaputra, cholera declined in importance even 
there. From time to time, however, it reached epidemic proportions and invaded 
neighbouring and other countries, including Thailand and Egypt. In 1960 the 
cholera-like disease called paracholera (caused by the El Tor vibrio, which, for 
many years, had remained confined to an endemic area on the island of Celebes 
in Indonesia) began to invade other islands of the archipelago and then other 
countries. This was the beginning of the seventh epidemic of cholera (the sixth 
having lasted from 1899 to 1923). By mid-August 1961, the disease was reported 
from Macao and Hong Kong, and in September it invaded the Philippines. Dur
ing the past six years it has occurred in China (Taiwan), the Republic of Korea, 
Singapore, Malaya, Sarawak, Sabah, West Irian, the Republic of Viet-Nam, Cam
bodia, Thailand, Burma, Pakistan, India, Nepal, Afghanistan, Uzbekistan, Iran 
and Iraq. Cholera was introduced into Japan twice during this period, but was 
prevented from establishing itself. 

Cholera has apparently disappeared from some of the newly invaded areas, 
but has become endemic in others. An important feature of this epidemic has 
been the replacement of Vibrio cholerae in India by the El Tor vibrio, although 
the former persists in East Pakistan. 

In spite of the increase in the areas affected by cholera, the number of cases 
reported in this decade has remained low, with two peaks in 1958 and 1964 (see 
Chart 1, page 141). This is largely due to the marked decline in the incidence of 
cholera in India. 

It was generally believed, before the present epidemic of El Tor cholera, that 
the Zamzam type of El Tor vibrio did not cause cholera, and that the Celebes
type caused a serious disease with high mortality and low morbidity in the Celebes 
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but did not have a tendency to spread widely; it was therefore not considered as a 
quarantinable disease. However, when the disease- which is clinically and 
epidemiologically indistinguishable from cholera - spread and invaded other 
countries, it became necessary to include it as a quarantinable disease in the 
International Sanitary Regulations. 

Soon after the beginning of the epidemic, with a view to helping countries 
to control cholera and develop their general health services, WHO established 
two inter-regional cholera teams- one in South-East Asia and the other in the 
Western Pacific Region- consisting of epidemiologists, clinicians, bacteriologists 
and sanitary engineers. Between epidemics, the team members join their national 
counterparts in cholera research. 

During cholera epidemics, ad hoc regional cholera control teams are also made 
available, and WHO assists countries in organizing laboratory diagnosis, treat
ment and control; it also helps with the training of local workers in various fields, 
and the procurement of vaccines, rehydration fluid and other supplies. 

With a view to training workers in various aspects of cholera, WHO has 
organized thirteen inter-regional and regional training courses and seminars. They 
were attended by more than two hundred participants from countries affected or 
threatened by cholera. The Organization has also assisted several governments 
with national training courses, providing lecturers and teaching materials. 

Developments in the field of cholera have been brought to the attention of 
health workers through the publication of scientific papers in the Bulletin, with 
two special numbers and a review of recent trends in research. 1 Early informa
tion on the results of cholera research is distributed periodically in a mimeo
graphed news bulletin. A treatise on cholera was published in 1959.2 

Two scientific group meetings (1962 and 1964) and one expert committee meet
ing3 have been held to discuss various problems created by the changing pattern of 
the disease, and to establish priorities for future research. 

The WHO International Reference Centre for Vibrio Phage-Typing at Cal
cutta, India, has examined strains from all the recent cholera epidemics for epide
miological studies, and has provided various countries with standard strains and 
phages. The centre has developed a test based on resistance of El Tor vibrios to 
a particular type of cholera phage for the differentiation of cholera and El Tor 
vibrios, and has also served as a training centre. 

The two WHO inter-regional teams have contributed to joint research activi
ties with the Indian Council of Medical Research and the Ministries of Health of 

1 Bull. Wld Hlth Org., 1963, 28, No. 3; 1964, 30, No. 6; 34, 161-195. 
2 Pollit<er, R. (1959) Cholera, Geneva (World Health Organization: Monograph Series No. 43). 
3 Wld Hlth Org. techn. Rep. Ser., 1967, 352. 
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Japan and the Philippines. These joint studies have made fundamental contribu
tions to the problems of cholera carriers, treatment of cholera and survival of 
vibrios in various foodstuffs and environments, and to controlled field trials of 
cholera vaccines.1 

Since 1963, five controlled field trials of eleven different cholera vaccines have 
been carried out in co-operation with the Governments of India, Japan, the 
Philippines, and other countries. Even the most effective commonly used vaccines 
were found to confer only about 50 per cent. protection for less than six months; 
some have been found to be of hardly any value. Collaborative laboratory studies 
on cholera vaccine have been promoted in various countries to develop reliable 
laboratory tests of potency and to promote production of more effective vaccines. 

Studies on genetics of choleragenic and non-choleragenic vibrios have also 
been assisted with a view to achieving a better understanding of their character
istics and mutual relationships and developing an antigenically potent non-patho
genic strain that could be used for oral live vaccine. WHO has assisted experi
mental studies on immunity to cholera in several laboratories. Cell-free cholera
genic material has been obtained from cholera vibrios and an assay procedure 
developed. Epidemiological studies on carriers revealed a high incidence of short
term carriers among the contacts of cholera cases. The exceptional occurrence 
of long-term convalescent carriers of cholera in the gall bladder has been recog
nized. Survival of El Tor vibrios in foodstuffs and the environment has been found 
to be longer than that of Vibrio cholerae. Extensive and detailed biochemical 
studies of stool and plasma of patients have enabled clinicians to define the patho
physiological changes in cholera, treat dehydration and acidosis effectively and 
bring down case-fatality rates from up to 60 per cent. to between 1 and 2 per cent. 
Clinical trials and laboratory findings have shown that antibiotics are very help
ful in the treatment of cholera, making the patients vibrio-free within a day or two, 
and reducing the fluid loss. However, the disease is still taking a high toll of 
lives in villages where treatment cannot be obtained, and among children. WHO
assisted studies of the paediatric problem are in progress. 

During the past few years, WHO activities concerning cholera had to be adapted 
to meet the rapidly expanding demands resulting from the epidemic spread of the 
disease. With a view to providing the necessary additional resources, a Special 
Account for the Cholera Programme has been established under the Voluntary 
Fund for Health Promotion; a cholera vaccine bank has been set up under this 
account to assist countries during emergencies. 

Great efforts have been made by Member States and by the Organization to 
control cholera, but still more remains to be done. Ultimately the control of 

1 Bull. Wld Hlth Org., 1965, 32, 603-625; 1967, 37, No. 5. 
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cholera, as well as of other enteric infections, depends on the overall improvement 
of sanitation in developing countries, and there is an urgent need for further 
international co-operation in this field. 

Plague (see also page 104) 

The incidence of plague had been decreasing steadily during the last ten years 
until recently, when the number of cases in man again began to increase. In the 
disturbed areas of the Republic of Viet-Nam, in particular, available data indicate 
that plague has spread during the past four years from two foci to twenty-seven 
of the forty-four provinces. While eight cases were reported in 1961, during 1967 
the number of cases reported was over 5000. Outbreaks have also occurred in 
other parts of Asia (Burma, India and Nepal), Africa (the Democratic Republic 
of the Congo and the United Republic of Tanzania), and in Latin America (Boli
via, Brazil, Ecuador and Peru), where incidence has increased steadily since 1960. 
However, human cases of plague have not been reported from all areas where 
natural foci of rodent plague exist and where outbreaks could occur if conditions 
were to favour the spread of infection to humans. 

In 1958 an expert committee reviewed the problem of plague and made recom
mendations concerning its control.1 While current control and containment 
measures have been mainly successful, it has become obvious that thorough 
studies of the various aspects of the disease are necessary before further progress 
can be made. In the Region of the Americas, the Organization has designed a 
series of ecological studies. 2 In Brazil, Ecuador, Peru and Venezuela - as well as 
in certain countries in the South-East Asia Region (Burma, India and Indonesia)
WHO has supported studies of the natural foci of plague, including rodents and 
their ectoparasites transmitting the disease. Following these studies, WHO
assisted national programmes for the surveillance and control of plague have 
been established, insecticides and vaccines being supplied to combat outbreaks. 

The Organization has provided fellowships to enable health workers, including 
epidemiologists, bacteriologists and zoologists, to receive advanced training abroad. 
It has also organized two inter-regional travelling seminars on plague control
one in English, in 1965, and the other in French, in 1967- in the Union of Soviet 
Socialist Republics, where considerable research and practical field work are 
carried out in order to keep plague under control in what appear to be the largest 
potential foci of plague in the world. Special attention was given to the preven-

1 Wld Hlth Org. techn. Rep. Ser., 1959, 165. 
2 Pan American Health Organization (1965) Plague in the Americas (Scientific Publications No. 115), 

Washington, D.C. 
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tion and control of plague at a regional seminar on international quarantine 
organized by WHO for countries of the Western Pacific Region (see page 101). 

The Organization has assisted co-ordinated research on plague in order to 
determine the location of natural foci, the mode of transmission and the ways in 
which the disease persists in various parts of the world.1 Other studies have 
been made on immune response to various types of vaccine and on immunological 
and serological techniques that could be used to detect plague in animal reservoirs.2 

Enteric Infections 

Enteric infections in this context comprise a variety of clinical syndromes, often 
associated with diarrhoea due to infectious agents or their toxins. They are 
endemic in areas with poor sanitation, a low level of economic development and 
inadequate nutrition. While these infections are more common in younger age 
groups, they afflict the older population as well. In many developing countries 
they are among the most frequent causes of sickness and death, and contribute 
most to the high mortality rates in the young, particularly infants; their prevalence 
represents one of the most direct indicators of the general level of health. The 
Organization has therefore given particular attention to the study and control of 
enteric infections and diarrhoea! diseases in younger age groups in developing 
countries. 

A WHO expert committee met during 1963 to review the problem of enteric 
infections and make recommendations regarding control measures and future 
research.3 

Between 1960 and 1965 a WHO diarrhoea! diseases advisory team (composed 
of epidemiologists, bacteriologists, parasitologists, paediatricians, sanitary en
gineers and statisticians) carried out, in co-operation with the national health 
services and collaborating laboratories, cross-sectional surveys in Ceylon, Iran, 
Mauritius, Pakistan, Sudan, the United Arab Republic and Venezuela." These 
studies contributed to knowledge of the epidemiology and ecology of enteric 
infections and showed the relationship between social and environmental factors 
and diarrhoea! diseases. The main causative agents of diarrhoea could not always 
be determined in order of importance because of the high incidence of multiple 
infection. Bacterial and parasitic infection often existed together. Shigellosis 
was found to be the most common of the bacterial infections, but the studies also 

1 Baltazard, M. & Seydian, B. (1960) Bull. Wld Hlth Org., 23, 157-167; Baltazard, M. & Bahmanyar, 
M. (1960) Bull. Wld Hlth Org., 23, 169-215, 217-246. 

1 Cavanaugh, D.C. et al. (1965) Bull. Wld Hlth Org., 32, 197-203; Meyer, K.F. et al. (1965) Bull. 
Wld Hlth Org., 33, 809-815. 

8 Wld Hlth Org. techn. Rep. Ser., 1964, 288. 
'Bull. Wld Hlth Org., 1966, 35, 249-261. 
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revealed a very high rate of infestation with various intestinal helminths and 
protozoa. It was found that proper sanitation and the provision of an abundant 
supply of safe water on the premises definitely reduced the incidence of diarrhoea; 
on the other hand, an adequate water supply had no appreciable effect on the 
incidence of diarrhoea if sanitation remained poor. 

On the basis of the results of these studies, the Organization has provided 
assistance to several countries in the establishment of national programmes for 
the diagnosis, treatment and control of enteric infections. Emphasis has been 
laid on improving standards of environmental sanitation, water supply and waste 
disposal, but relatively few countries have taken full advantage of the assistance 
available for improving sanitation. With a view to training health workers in the 
prophylaxis and control of these infections, five inter-regional courses were 
organized; they were attended by participants from more than fifty countries, and 
contributed to the development of national programmes and projects in Ceylon, 
Iran, Sudan and Venezuela. 

Five WHO International Reference Centres for Enterobacteriaceae (in Paris, 
for Salmonella; Copenhagen, for Escherichia; Atlanta, USA, for Shigella; and 
London, for Shigella and for enteric phage-typing) have provided assistance to 
more than sixty national reference centres in the identification of enteric infections. 
This opened the way for the establishment of a system of international surveil
lance of salmonelloses; countries in the European Region have already begun to 
co-operate in a surveillance programme (see page 97). 

In the field of research, numerous projects and studies have been promoted for 
the improvement of prophylactic agents and control of enteric disease. 1 Epidemio
logical investigations have been directed towards the study of the geographical 
distribution, prevalence, mode of spread and sources of salmonelloses and other 
enteric infections.2 Methods are being developed for the long-distance transport 
of faecal specimens and sera from areas where laboratory facilities are inadequate. 

Studies of etiological agents of enteric infections, their characteristics, anti
genic patterns and resistance to antibiotics, as well as studies on the transfer of 
the resistance factor, have been made by the WHO International Reference 
Centres for Enterobacteriaceae and national reference centres. Controlled field 
trials of typhoid and paratyphoid vaccines, covering nearly two million people, 
have been carried out in Guyana, Poland, the Union of Soviet Socialist Republics, 
and Yugoslavia,3 as well as in Tonga. Eighteen laboratories in various countries 

1 Pollock, T.M. (1966) Trials of prophylactic agents for the control of communicable diseases : a guide 
to their organization and evaluation, Geneva (World Health Organization: Monograph Series No. 52). 

• Newell, K.W. (1959) Bull. Wld Hlth Org., 21, 279-297; Mel. D.M. et al. (1965) Bull. Wld Hlth Org., 
32, 633-636, 637-645, 647-655. 

8 Hejfec, L.B. (1965) Bull. Wld Hlth Org., 32, 1-14; Hejfec, L.B. et al. (1966) Bull. Wld Hlth Org., 
34, 321-339; Cvjetanovic, B. & Uemura, K. (1965) Bull. Wld Hlth Org., 32, 29-36. 
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have co-operated in the evaluation of potency tests of typhoid and paratyphoid 
vaccines. 

These studies indicated that one dose of a potent typhoid vaccine protected 
between 70 and 90 per cent. of the population in endemic areas, for three or more 
years. It was also demonstrated that two doses of one type of paratyphoid B heat
killed vaccine gave protection to more than 70 per cent. of those vaccinated. 

Live Shigella vaccines, studied in WHO-assisted controlled trials in Yugo
slavia,1 conferred a certain degree of protection. Other WHO-assisted field and 
laboratory studies are being made in Hungary, India, Tonga, the Union of Soviet 
Socialist Republics, the United States of America, and Yugoslavia, with a view 
to improving injectable and oral killed vaccines against enteric diseases and live 
vaccines against shigellosis. 

Cerebrospinal Meningitis 

Cerebrospinal meningitis continues to be an important health problem, 
especially in the dry savanna belt in Africa south of the Sahara and north of the 
equator. Particularly serious epidemics occurred between 1960 and 1962, with 
case-fatality rates between 8 and 10 per cent. The total number of cases reported 
in 1962 in Chad, Niger, Nigeria, Sudan and Upper Volta was over 43 000. Dur
ing 1967 an outbreak of the disease occurred outside this zone, in Morocco, and 
incidence increased in several other countries in Africa and Asia. 

WHO-assisted epidemiological studies have formed the basis for the develop
ment of a control programme. With the assistance of UNICEF, stocks of sul
fonamides were established at Brazzaville and Niamey for issue on request to 
countries in the African Region during epidemics for treatment of the population. 
In 1967 the first regional seminar on cerebrospinal meningitis was organized at 
Bobo-Dioulasso (Upper Volta) in collaboration with the Organization for 
Co-ordination and Co-operation in the Control of Major Endemic Diseases 
(OCCGE). 

Epidemiological studies have been made in Africa, and laboratory studies and 
controlled field trials of vaccines have been carried out.2 The WHO International 
Reference Centre for Meningococci at Marseilles, France, has co-operated with 
several laboratories in Africa and elsewhere in the identification and typing of 
strains, and in studies on their resistance to sulfonamides. 

1 Me!, D.M. et al. (1965) Bull. Wld Hlth Org., 32, 633-655. 
2 Lapeyssonnie, L. (1963) La meningite cerebro-spinale en Afrique, World Health Organization, 

Geneva; Greenberg, L. & Cooper, M.Y. (1965) Bull. Wld Hlth Org., 33, 21-26. 
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Tetanus, Diphtheria and Pertussis 

A review of the available data on the geographical distribution of tetanus 
between 1951 and 1960 indicated that this disease probably causes more than 
50 000 deaths each year throughout the world. 1 

At an international conference on tetanus organized in 1966 by the Swiss 
Academy of Medical Sciences with the co-operation of WHO, stress was laid on 
the universal risk of tetanus, particularly in developing countries in tropical areas 
where it is a major cause of neonatal death. Because of the high case-fatality 
rates, special attention has been given to tetanus neonatorum and WHO has sup
ported studies for the evaluation of various tetanus toxoids and vaccination 
schemes for the immunization of pregnant women.2 

WHO has assisted several countries- particularly in the South-East Asia and 
Western Pacific Regions- in developing campaigns for mass immunization of 
children against diphtheria, pertussis and tetanus, and has helped to improve their 
production of vaccines through the introduction of modern techniques. In many 
countries the necessary laboratory equipment has been provided by UNICEF. 

In order to improve the coverage and reduce the cost of mass immunization, 
campaigns have been combined with BCG, smallpox and other vaccination 
programmes in many countries. 

Streptococcal and Staphylococcal Infections 

Streptococcal diseases are still among the most frequent bacterial infections in 
both economically advanced and developing countries, and, in view of their 
sequelae, have considerable social repercussions. 

In 1966 a WHO International Reference Centre for Streptococcus Typing 
was established in Prague. In addition to providing sera and reference strains to 
national reference centres, this laboratory has examined sera from several coun
tries (including Afghanistan, Kenya, Mongolia, Nigeria, Pakistan, Thailand and 
To go) for the presence of streptolysin 0 antibodies. 

During 1967 a WHO expert committee met to discuss the problem of strepto
coccal and staphylococcal infections and to make recommendations for their 
control. 

1 Bytchenko, B. (1966) Bull. Wld Hlth Org., 34, 71-104. 
2 Newell, K.W. et al. (1966) Bull. Wld Hlth Org., 35, 863-871. 
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ZOONOSES, VETERINARY PUBLIC HEALTH, 
AND FOOD HYGIENE 

149 

Even though zoonoses (the diseases which are naturally transmitted between 
animals and man) are still grossly under-reported and often under-estimated as a 
menace to human health, awareness of their importance has increased in the 
recent past. This is attributable partly to a true increase in incidence (as in the case 
of wildlife rabies and brucellosis), partly to the use of more refined techniques for 
detection (as in the case of leptospirosis and the viral encephalitides) and partly 
to greater interest in the health of agricultural workers. In some areas economic 
losses have been considerable and in others the extension of agriculture in new 
districts and large development projects have been hampered by the zoonoses. 
In the developed countries the elimination of the more prominent infectious disea
ses of man and animals has brought into greater evidence the zoonoses that are 
usually endemic and insidious. 

Much of WHO's work on zoonoses and in other fields of veterinary public 
health is done in collaboration with FAO: a joint FAO/WHO expert committee 
reviewed the epidemiology and control of the major zoonoses in 1966 1 and both 
organizations have had to increase their activities to meet the requests from coun
tries for assistance with field projects and for reference services, standard reagents 
and literature. FAO also collaborated with WHO in organizing three regional 
seminars- in Tokyo (1959), Nairobi (1960) and Lahore, Pakistan (1964)- on 
locally important zoonoses and other related problem~, and the veterinary public 
health measures needed to deal with them; and a regional symposium, in Ghent, 
Belgium (1966), on collaboration between veterinary and public health services. 
Examples of field projects are mentioned under individual zoonoses below. 

WHO and FAO have sought the application of scientific advances in control
ling, and where possible eliminating, zoonoses at their source in animals. Where 
this elimination of infection is hampered by epidemiological or economic factors 
(as in the case of rabies and brucellosis) efforts have been concentrated on pro
tecting exposed persons and animals by immunization and other measures. 

The problems that arise in dealing with these infections have been the subject 
of a co-ordinated research programme, and reference centres have been estab
lished to assist in epidemiological studies and laboratory work (see Annex 12). 
Added emphasis is being given to the development of national and international 
surveillance programmes which are often based on reference centres, as in the case 
of salmonellosis and leptospirosis. 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 378. 
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The Pan American Zoonoses Center in Argentina undertakes research and 
assists countries in control programmes against brucellosis, rabies, hydatidosis and 
animal tuberculosis and provides reference services for various zoonoses. It also 
provides training in zoonoses control, in courses of a year or more for public 
health personnel from all over the world and in shorter courses for nationals of 
countries in the Region. Recently, increased contributions from the Technical 
Assistance component of the United Nations Development Programme and the 
Government of Argentina have enabled it to expand considerably the scope of its 
services. In 1966 it was installed in new premises near Buenos Aires. 

Besides the zoonoses, the veterinary public health programme of WHO in
cludes food hygiene, comparative medicine, and the education of veterinarians, 
physicians and others in these fields. The following paragraphs deal with the 
work on major zoonoses, comparative virology, veterinary education and food 
hygiene. Comparative research on cancer and cardiovascular diseases is dealt 
with on pages 211 and 207. 

WHO has also organized two symposia on the use of non-human primates in 
medical research. The special value of these animals in almost all branches of 
medical research (e.g. communicable diseases, degenerative diseases, psychology, 
dentistry, reproduction, surgery) has only quite recently been appreciated fully,and 
few research workers are yet acquainted with the techniques and equipment neces
sary to make best use of them. 

Rabies 

There is evidence of an upsurge of animal rabies in Europe, Asia, Africa, and 
the Americas. Control measures adopted in some areas have reduced morbidity 
in man and domestic animals, but wildlife rabies continues to spread, and recently 
cases have occurred in some countries previously free from infection. The situa
tion is kept constantly under review and a world survey is issued annually by 
WHO of cases of rabies and the measures adopted against it. Most Member 
States participate in this survey and make use of the information collected. Advice 
and assistance in setting up field and laboratory services against rabies have been 
provided to newly invaded or threatened countries, including Belgium, Denmark, 
the Netherlands and Switzerland. Arrangements to introduce quicker reporting 
of the progress of infection and the co-ordination of control measures on a regio
nal basis are to be discussed at a WHO conference in the European Region in 1968. 

Basic research on rabies and research on control methods have been supported 
and co-ordinated by WHO with the guidance of two expert committees (1959 and 
1965) 1 and two scientific groups (1961 and 1965). Some promising results have 

1 Wld Hlth Org. techn. Rep. Ser., 1960, 201; 1966, 321. 
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been achieved in this co-ordinated research programme. For instance, in the 
treatment of exposed persons, actual or chemical cautery had been employed for 
centuries without proper evaluation. In a programme assisted by WHO, compa
rative experiments with a number of disinfectants, detergents and biological agents 
have shown that the most effective treatment consists of vigorous cleaning and 
flushing of the wound with soap solution or dilute benzalkonium chloride. Nitric 
acid is no more effective than these mild chemicals, which do not injure tissues. 

Considerable effort has been devoted to the development of vaccines of high 
immunogenicity, free from the paralytic factor. Although vaccines prepared with 
virus produced in suckling animals are highly potent and relatively free from the 
paralytic factor, the future seems to lie in vaccines made from tissue culture in 
which high-titre growth of the virus can be obtained and physico-chemical methods 
of concentrating and purifying the virus can be successfully applied. 

Not much success has been achieved in experiments aimed at reducing the 
number of vaccine inoculations in post-exposure schedules, but methods of pre
exposure immunization have been developed to a point where they can be recom
mended for the protection of occupationally exposed and other persons in ende
mic areas. In experiments on combined serum-vaccine treatment, recommended 
in cases of severe exposure, the interfering effect of serum on active immunization 
has been established. This interference can, however, be overcome by booster 
inoculations of vaccine given at suitable periods. 

Studies assisted by WHO on the morphology of the rabies virus have shown 
it to be related to viruses of vesicular stomatitis, the sigma virus of fruit flies, the 
Cocal virus, and the Egtved virus. It is not a myxovirus as was previously considered. 

In WHO-assisted work on diagnostic methods a notable advance is the appli
cation of immunofluorescence, which enables trained workers to arrive at a rela
tively reliable diagnosis within a short time. This method is of great help in deter
mining the need for antirabies treatment and also a valuable research tool. 

The problem of possible animal carriers of virus has also received much atten
tion, especially as far as bats, foxes and mustelids (weasel family) are concerned. 
Strains of virus biologically different from the canine virus have been described, 
though there is no evidence of immunological plurality. The bat virus under cer
tain conditions, for example in caves, becomes airborne and can infect man and 
carnivorous animals by the respiratory route. In bats and mustelids the virus can 
be shed by sub-clinical carriers, but in canines this phenomenon is exceptional. 
Further studies on the behaviour of the virus in wild animal populations are being 
pursued because it has not yet been possible to apply effective control measures 
against wildlife rabies. 

In view of the increasing research and the need for reference services WHO 
recently established three International Reference Centres for Rabies, in Paris, 



152 THE SECOND TEN YEARS 

Coonoor (India) and Philadelphia, Pa., USA, and a Regional Reference Centre 
for Rabies in the Americas in Atlanta, Ga., USA. Reference preparations of 
rabies vaccine and a standard serum have been prepared and are available to 
national laboratories, along with reference strains. 

In addition to the meetings of expert committees and scientific groups already 
mentioned, three international seminars - at Moscow (1964), Paris (1967), and 
Buenos Aires (1967)- were organized to enable rabies workers to discuss and see 
recent advances in methods of dealing with rabies and in epidemiology and field 
control. The monograph Laboratory Techniques in Rabies, 1 first published in 
1954, was revised and new chapters on the fluorescent antibody technique and on 
the role of the laboratory in rabies diagnosis and prevention were added. Almost 
all methods described in this manual are suitable for use in laboratories with 
simple resources. Courses in the use of the fluorescent antibody technique in 
diagnosis were organized in a number of countries, particularly in Latin America. 

Assistance with dog vaccination programmes for rabies control has been pro
vided to a number of countries, including Uruguay where over 400 000 dogs were 
vaccinated in 1964, and Mexico where vaccination of dogs along the 1500-mile 
border with the United States of America is being combined, in a programme 
assisted by the Organization, with the reduction of wildlife. 

Brucellosis 

Brucellosis is a serious hazard to agricultural workers and other exposed per
sons and causes considerable losses to the livestock industry. Bovine brucellosis 
has been brought under control in countries that are sufficiently developed econo
mically to be able to apply the test-and-slaughter method, but the more serious 
infection (Brucella melitensis) of sheep and goats continues to be a menace, and 
in certain areas increased production of these animals has actually led to an increase 
in the incidence of brucellosis. In many of the sheep- and goat-raising areas it will 
be a long time before economic development makes it possible to eliminate all 
infected animals. The WHO programme has therefore concentrated on the test
ing and improvement of immunization procedures in men and animals- an interim 
measure, until the risk of infection is eliminated. 

Two live vaccines (Br. abortus strain 19 and Br. melitensis strain Rev. 1) were 
tested for safety in man. Strain 19 was found to cause a less severe reaction follow
ing vaccination. Subsequent tests showed that when administered by scarification, 
this vaccine caused almost no general reactions, although some of the persons so 

1 World Health Organization (1966) Laboratory techniques in rabies, 2nd ed., Geneva (World Health 
Organization: Monograph Series No. 23). 
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vaccinated failed to show conversion in serological tests. A considerable number 
of skin-test negative individuals in a highly endemic area have been vaccinated by 
the subcutaneous route and others by scarification. These and unvaccinated per
sons are being observed in a study on the protective effect of vaccination. The 
evidence available so far confirms the protective value of this vaccine, which 
has been developed for human use at the WHO Brucellosis Centre in Moscow. 

Immunization of sheep and goats against Br. melitensis infection in collabo
rative studies sponsored by WHO and FAO has been even more successful and 
this can now be recommended with confidence as one of the measures to be inclu
ded in a field control programme. Studies on the comparative immunizing value 
of the two live vaccines, strains Rev. 1 and 19, and some inactivated vaccines with 
adjuvant, have shown that strain Rev. l produces a relatively strong immunity 
when inoculated in young animals about three months old. Vaccinated goats have 
been shown to resist natural (contact) challenge for four-and-a-half years and 
sheep for three years, the maximum periods of the test so far. This vaccine is being 
used in the field in WHO-assisted programmes in Iran, Malta, Mongolia and 
Spain. The vaccine can be used in infected flocks even without prior testing. The 
inactivated vaccines have their value in the inoculation of adult and pregnant 
(early stages) animals but they produce an often unacceptable local reaction. 

In the standardization of diagnostic procedures collaborative studies were con
tinued on the complement fixation test, using the standard serum already estab
lished. Studies at the FAO/WHO Brucellosis Centre at the University of Min
nesota, United States of America, showed that sera with mercaptoethanol-resistant 
antibodies (slow-sedimenting, probably 7S variety) are consistently associated 
with a focus of infection but not necessarily with a bacteraemia. Sera containing 
immunoglobulin of the fast sedimenting, mercaptoethanol-sensitive 19S variety 
are closely associated with inactive disease, ill-defined complaints, sterile blood 
cultures and low titres of brucella agglutinins. This observation promises a solu
tion of the long-standing problem of diagnosis of chronic brucellosis. 

WHO and FAO have collaborated closely with the Sub-Committee on Taxo
nomy of Brucella of the International Committee on Nomenclature of Bacteria 
in characterization and speciatwn of strains of Brucella. There is fairly general 
agreement that Brucella strains fall into four quite well-defined groups, each 
with several biotypes. With a view to further clarification of problems of classifi
cation WHO is supporting studies on oxidative metabolism, bacteriophage sensi
tivity, and determination of genetic homologies. 

The foregoing and other research work was reviewed by the Joint FAOfWHO 
Expert Committee on Brucellosis 1 (1963) and by a WHO scientific group on bru-

1 Wld Hlth Org. techn. Rep. Ser., 1964, 289. 
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cella vaccine trials in man (1959). WHO collaborated with FAO in convening a 
meeting on the control of brucellosis in the Mediterranean area(l964) at which the 
newer methods of control with special reference to Br. melitensis infection were 
discussed. 

Leptospirosis 

With the improved methods of diagnosis now available, leptospirosis is being 
found almost in all areas where it is looked for. The interest shown in this disease 
and its widespread distribution have resulted in the isolation and description of a 
large number of strains and their classification in over 100 serotypes. Eight Lepto
spirosis Reference Laboratories (in Brisbane (Australia), London, Ness-Ziona 
(Israel), Rome, Tokyo, Amsterdam, Washington, D.C., and Moscow) assist insti
tutions all over the world in the identification and classification of strains and pro
vide reference material and advice. This work is done in close collaboration 
with the Taxonomic Sub-Committee on Leptospira of the International Com
mittee on Nomenclature of Bacteria. 

The leptospirosis reference laboratories and other collaborating laboratories 
have also carried out research, co-ordinated by WHO, on diagnostic and typing 
methods, pathogenesis, epidemiology, immunization and therapy. The results 
were reviewed by two groups of experts (1962 1 and 1966 2). WHO also circulates 
reports of unpublished work to those engaged on research in this field. 

Echinococcosis 

Echinococcosis -or hydatidosis -is an important public health and economic 
problem recognized to a varying degree in every continent. Sheep-raising districts 
in South America, parts of Oceania and the Mediterranean littoral are areas of 
highest known prevalence. WHO/FAO programmes have laid emphasis on the 
role of proper meat inspection and intensive health education in combating it. 
Programmes based on the long-accepted treatment of dogs with arecolin hydro
bromide have failed to achieve elimination of the infection. 

WHO has supported research directed, among other things, towards finding 
methods of accurate diagnosis and trials of anthelmintics to be used in field control. 
It has been shown that a reasonably sensitive and specific method of serological 
diagnosis in man is the indirect haemagglutination test, while the bentonite floccu
lation and latex agglutination tests are also satisfactory. Two collaborating labora
tories have found bunamidine hydrochloride, a naphthalene derivative, to be effect-

1 Bull. Wld Hlth Org., 1965, 32, 881-891. 
2 Wld Hlth Org. techn. Rep. Ser., 1967, 380. 
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ive as a taeniacide in dogs but not as an ovacide. This drug is recommended for 
treatment of individual animals but its usefulness in field control programmes has 
still to be established. Important advances in laboratory methods include the in 
vitro cultivation of the cestode and maintenance of the larval stages in laboratory 
mice by serial passage of protoscolices inoculated intraperitoneally. These 
techniques will greatly facilitate systematic screening of anthelmintic drugs as well 
as physiological and immunological studies of the parasite, and will not involve the 
dangerous procedure of maintaining the cestode in dogs in the laboratory. 

WHO convened two meetings of research workers in echinococcosis, one in 
1963 and the other in 1966, to review the research programme and to plan future 
collaborative studies. A large pool of serum from surgically proven cases of hyda
tidosis has been collected and is being tested for use as a reference reagent. The 
preparation of a reference antigen for the skin test has also been planned. 

Other Parasitic Zoonoses 

Some other parasitic zoonoses included in the WHO programme of work are 
toxoplasmosis, trichinosis and taeniasis. For toxoplasmosis, a widespread infec
tion in which interest has increased considerably, WHO has arranged the collec
tion, testing and distribution of a known positive serum and accessory factor. 
Studies, supported by WHO, on the epidemiology of this infection, showed that 
the protozoan can survive in an infective form in the eggs of a nematode (Toxocara) 
for several weeks and can infect cats which receive these eggs orally. The mode of 
transmission of toxoplasmosis in nature remains obscure except for the in utero 
transmission from the mother to foetus. 

In other parasitic zoonoses emphasis has been on the standardization of diag
nostic methods and on prevention by more efficient inspection and control in the 
slaughter-house. 

Comparative Virology 

Viruses infecting human beings and animals are often closely related. Consi
derable effort is being made to systematize knowledge in this field, particularly 
with respect to classification and taxonomy. This requires the preparation of 
specific antisera for the identification of virus strains and their grouping. In order 
to carry out this work with respect to animal viruses, WHO established Eastern 
and Western Hemisphere Centres on Animal Virus Characterization at the Animal 
Virus Research Institute, Pirbright, Surrey, England, and the Institute for Compa
rative Biology, Zoological Society of San Diego, California, United States of 
America, respectively. Stocks of reference sera are being prepared for selected 
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animal viruses, and are being systematically expanded to cover additional groups. 
The work is closely linked to the similar work on human viruses (see page 111). 

Animal Influenza 

On the occurrence of the 1957 pandemic of human influenza work was under
taken by WHO to clarify the possible relationship of influenza in animals to the 
epidemiology of human influenza. A serological survey in animals was organized 
by WHO in 1957 and the results showed clearly that the A2 strain causing the 
human disease can cause natural asymptomatic infection in swine, and that the 
A/Equi 1 strain first isolated in Czechoslovakia in 1956 was prevalent in the equine 
population of many countries of the world. In the following years research 
assisted and co-ordinated by WHO was undertaken by collaborating laboratories 
in several countries with a view to defining more clearly the epizootiology of 
animal influenza and its relationship with human infection. The investigations 
were based on the hypothesis that human epidemics and pandemics may arise from 
an animal reservoir; they entailed the working out of standard laboratory 
techniques and reagents, confirmation of findings in different laboratories, 
carefully designed laboratory and field investigations, and analysis of isolated 
strains of influenza virus at the World Influenza Centre, London. The results to 
date reveal hitherto unsuspected connexions between equine, avian and human 
strains, apart from the already known close relationship of human and swine 
strains. Also, avian influenza is now known to affect a large variety of domestic 
and migratory avian species including chickens, ducks, turkeys, quail, pheasants 
and terns. It is believed that this work may assist in elucidating some of the inex
plicable aspects at present associated with the epidemiology of human influenza 
and the epizootiological counterparts in animals. 

Veterinary Education 

During recent years several countries have become aware of the acute shortage 
of veterinarians for both public health and livestock production programmes. 
A number of new veterinary schools have been started in countries with limited 
resources of materials and trained manpower. The facilities at some of the older 
schools have been strained by the admission of a much larger number of students. 
The teaching of veterinary public health particularly is hampered by the shortage 
of trained teachers. 

In 1960, FAO and WHO collaborated in the organization of an international 
meeting in London on veterinary education in order to assess the need for inter
national action and assistance in this field. Subsequently two joint FAO/WHO 
meetings of experts on veterinary education (1962 and 1963) considered the requi-
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rements of countries at varying stages of development for veterinarians, and also 
the minimum acceptable standards of education and training of veterinarians and 
auxiliary personnel. Their findings and recommendations were discussed at a 
second international meeting on veterinary education, in 1965 at Copenhagen. 

Both FAO and WHO have helped in the training of teachers for veterinary 
schools and provided internationally recruited teachers for short periods, and 
essential teaching equipment. WHO's assistance was directed particularly 
towards the strengthening of teaching in veterinary public health. In the Region 
of the Americas three seminars on the teaching of public health and preventive 
medicine in schools of veterinary medicine were held (in Kansas City, USA, Mexico 
D.F., and Lima). Consultants, fellowships, supplies and equipment were also 
provided. This assistance and interest at national level resulted in the graduation 
in the Americas of 386 full-time public health veterinarians in 1966 as compared 
with sixty-five in 1957. Advice and assistance were also provided to schools of 
public health in the teaching of veterinary public health at the post-graduate level. 

A World Directory of Veterinary Schools was compiled and published in 1963 
and a second revised edition appeared in 1967.1 

Food Hygiene 

A food hygiene programme dealing mainly with food of animal origin (milk, 
meat, poultry, fish) is being carried on jointly by FAO, WHO and other inter
national organizations. WHO is concerned chiefly with the health aspects, such 
as food-borne infections and intoxications, and hygienic standards for food, 
especially from the microbiological point of view. This work includes the de
velopment of laboratory methods of food examination, and simplified techniques 
for use in developing countries. It is relevant to the food hygiene aspects of the 
Codex Alimentarius programme (see page 226). 

Joint FAO/WHO expert committees on milk hygiene (1959) 2 and meat 
hygiene (1961) 3 have reviewed the hygienic aspect of production, processing, 
transport and distribution of these foodstuffs and their more important products. 
Both committees recommended measures for preventing diseases transmitted by 
milk and meat. In 1967 a WHO expert committee on microbiological aspects of 
food hygiene, in which FAO participated, reviewed the public health aspects of food 
microbiology and evaluated the various methods of examination. It also defined 
the principles for the development of microbiological standards for foodstuffs. 

1 World Health Organization (1967) World directory ofveterinory schools, 2nd ed., Geneva. 
2 Wld Hlth Org. techn. Rep. Ser., 1960, 197. 
8 Wld Hlth Org. techn. Rep. Ser., 1962, 241. 
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Other meetings convened on this subject included a European regional confer
ence on food-borne infections and intoxications (1959) 1 with special reference 
to epidemiological investigation and reporting, and an inter-regional seminar held 
in India (1967) on the same subject to discuss general principles and the special 
problems of warm countries. Courses were organized jointly with FAO on 
abattoir management (1962, 1964 and 1966) and meat inspection (1966 and 1967). 

WHO co-operated with FAO and UNICEF in an inter-agency working group 
on milk and milk products, in international courses on the control of milk and 
dairy products, and in the preparation of a monograph on milk hygiene 2 dealing 
in detail with the hygienic production, processing, and distribution of milk. 

* * 
* 

In future work in the field of veterinary public health, emphasis will continue 
to be laid on the control of zoonoses and on co-ordinated research in diagnosis, 
vaccine development, and the epidemiology of major diseases in this group. 
Surveillance, quick reporting and co-ordinated international measures, rather 
than national legislative action alone, need to be developed for such diseases as 
salmonellosis and rabies. Problems of comparative virology and the role of animal 
viruses in human disease require further study. Food hygiene and standardization 
will call for more attention as food industries and communal kitchens develop in 
countries in course of rapid industrialization. 

1 Wld Hlth Org. techn. Rep. Ser., 1959, 184. 
• Food and Agriculture Organization of the United Nations and World Health Organization (1962) 

Milk hygiene, Geneva (World Health Organization: Monograph Series No. 48). 



CHAPTER 5 

Malaria and Other Parasitic Diseases 
Vector Control 

MALARIA ERADICATION 

At the commencement of the decade some two-and-a-half years had elapsed 
since the Eighth World Health Assembly (1955) had decided on the "implemen
tation of a programme having as its ultimate objective the worldwide eradication 
of malaria". 1 The events leading up to that decision, by which the Assembly 
assigned priority to the development of malaria eradication programmes in place 
of control operations, were dealt with in the volume covering the first ten years of 
WHO activities.2 

The development of these ambitious programmes necessitated an administrative 
structure and an advisory support capable of responding to the requests of govern
ments. It entailed a wide dissemination of concepts and techniques, and the 
training of personnel. Large sums of money were needed for international 
support, and the countries concerned had to be responsible for providing the 
personnel and the operating costs. 

To help finance the Organization's expanded activities, the Eighth World 
Health Assembly established a Malaria Eradication Special Account to be credited 
with voluntary contributions in cash or kind. By the end of 1960 donations 
amounting to over US $12 million had been received. But experience showed that 
the development of the programme would be jeopardized unless a steady source of 
funds were assured, and the Fourteenth World Health Assembly (1961) resolved 
that the costs of assistance to malaria eradication should be incorporated in the 
regular budget, by stages, over a three-year period. The Malaria Eradication 

1 "Malaria eradication means the ending of the transmission of malaria and the elimination of the 
reservoir of infective cases in a campaign limited in time and carried to such a degree of perfection 
that, when it comes to an end, there is no resumption of transmission." Wld Hlth Org. techn. Rep. Ser., 
1957, 123, 4. 

a World Health Organization (1958) The first ten years of the World Health Organization, Geneva, 
pp. 172-187. 

-159-



160 THE SECOND TEN YEARS 

Special Account was, however, continued for voluntary donations, which had 
reached a total of US $21 million by the end of 1967. 

The Organization's funds available for the programme were in great part utilized 
for the provision of advisory services and training and for some limited supplies 
and equipment. The requirements of the programme in the form of supplies 
of insecticide, provision of sprayers, transport and other equipment were 
met, in the main, where the governments themselves could not bear the 
cost, by UNICEF and from bilateral (country to country) sources of assistance. 

It is estimated that during the decade up to 31 December 1967 the Organization 
and the Pan American Health Organization had expended on the malaria eradi
cation programme over US $84 million, including funds made available under the 
Technical Assistance component of the United Nations Development Programme. 
Approximately 89 per cent. of this sum was applied to assisting field operations, 
including training, 9 per cent. to costs at headquarters, regional and zone offices, 
and 2 per cent. to malaria research. Nearly 30 per cent. was used for field pro
jects in the Americas, 14 per cent. each in the African and South-East Asia Regions, 
10 per cent. each in the Eastern Mediterranean and Western Pacific Regions and 
3.5 per cent. in the European Region. Inter-regional activities accounted for the 
remaining 7.5 per cent. 

During the same period UNICEF provided supplies and equipment to a 
value of over US $60 million for a large number of malaria eradication programmes 
which had the technical approval of the Organization. A recent development has 
been assistance in the form of food supplements provided by the World Food 
Programme to national malaria eradication staff in Turkey. Many governments 
also received substantial assistance from bilateral sources. 

Many countries tried to marshal the necessary funds and resources for an 
eradication campaign expected to cover a period of approximately ten years. But 
for others, particularly in Africa, the competing demands for the limited national 
resources of men and materials have prevented adequate priority from being given 
to malaria eradication, even where malaria is the most important health problem. 

In September 1966 the Expert Committee on Malaria, 1 reviewing the status of 
the programme, noted the substantial achievements whereby nearly 1000 million 
people, or 60 per cent. of the population of the originally malarious areas of the 
world, were currently living in areas where malaria had been eradicated or was 
no longer a major health problem. 

The Committee drew attention to the setbacks that had been encountered, the 
many difficulties that still remained and the magnitude of the task ahead. It 
recalled that only eleven years had elapsed since the first acceptance of the prin-

1 Wld Hlth Org. techn. Rep. Ser., 1967, 357. 
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ciple of eradication, and noted that malaria had already been eradicated from 
very large parts of three regions (Europe, South-East Asia and the Americas). It 
pointed out that in two other regions (the Eastern Mediterranean and the Western 
Pacific) programmes with reasonable prospects of success had been established 
covering large portions of the population; in only one region, Africa, had no 
progress been made. 

In a number of instances, in the general enthusiasm for this vast public health 
task, the concept of eradication was adopted without the necessary detailed plan
ning and resources to cover the whole duration of the programme. In many coun
tries, as programmes advanced towards the later phases, the inadequacy of the 
health services to support the programme and to maintain eradication became a 
major problem. This factor has, however, also served as an impetus to govern
ments to augment and expand the rural health services in the wake of the fast pro
gressing malaria eradication campaigns. 

Some aspects of the development of the programme during the decade and the 
progress made are reviewed in the following pages. 

Development of the Programme 

The essential elements and principles of malaria eradication were enunciated 
by the WHO Expert Committee on Malaria in its sixth report, 1 which also gave 
guidance on the planning and organization of the programme's various phases. 2 

As experience accumulated these principles have been systematically elaborated 
in succeeding expert committee reports. 3 In addition, technical meetings and 
scientific groups have reported on chemotherapy of malaria and on resistance of 
malaria parasites to drugs. 4 

The basic concept of malaria eradication is not to exterminate the vector com
pletely but rather to kill mosquitos entering dwellings, and liable to become infec
ted from biting an infected person, by spraying with a residual insecticide all 
indoor surfaces that provide resting places for the mosquito. If this measure can 
be continued systematically for three or four years transmission of the disease is 
interrupted, as most of the parasites will die out in infected individuals within 

1 Wld Hlth Org. techn. Rep. Ser., 1951, 123. 
2 The successive phases of a malaria eradication programme are: the preparatory phase, characte

rized principally by geographical reconnaissance and training of staff; the attack phase, during which 
total coverage house-spraying or other attack methods are carried out; the consolidation phase, during 
which total coverage spraying has ceased and surveillance is carried out; and lastly, from the time malaria 
is eradicated in the country, the maintenance phase (World Health Organization (1963) Terminology 
of malaria and of malaria eradication, Geneva, p. 82). 

3 Wld Hlth Org. techn. Rep. Ser., 1959, 162; 1961, 205; 1962, 243; 1964, 272, 291; 1966, 324; 
1967,357. 

' Wld Hlth Org. techn. Rep. Ser., 1961, 226; 1965, 296; 1967, 375. 
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three years and the relatively few remaining cases (mainly quartan malaria) and 
imported infections can be found by case-detection and eliminated by chemotherapy. 

Advance from one phase to the next of an eradication programme is based on 
the information obtained from surveillance activities, which include the discovery, 
investigation and elimination of continuing transmission, the prevention and cure 
of infections, and the final substantiation of claimed eradication. The experience 
accumulated in the field and confirmed by a number of operational research pro
jects on various aspects of surveillance has led to greater technical refinements, to 
adjustment of field practices to the epidemiological situation and to the enuncia
tion of epidemiological assessment standards. Eradication projects can now be 
assessed more objectively before it is decided whether individual areas can safely 
be assigned to the next phase of the eradication programme. Most of the reverses 
experienced in eradication programmes originated from an incomplete applica
tion of the recommended procedures, and from the non-observance of the estab
lished epidemiological standards. 

At the request of governments, the Organization provides teams of advisers, 
their composition varying with the needs of the project; for example, medical 
officers with special training in epidemiology are required for the later stages of 
eradication programmes and public health advisers are needed in pre-eradication 
programmes. 

The number of established posts for project advisory staff increased from 226 
in 1958 to 391 in late 1967, when there were 136 medical officers- employed as 
malariologists, public health advisers and epidemiologists - twenty-eight sanitary 
engineers, fifty-six entomologists, three parasitologists, ten administrative officers, 
two health educators, 119 sanitarians and thirty-seven technicians. 

Inter-country and inter-regional teams are used to assess the development of the 
eradication programme in different countries and undertake special epidemiolo
gical studies of areas with technical problems. Their reports give an objective and 
impartial evaluation of a programme, and assist governments and supporting 
agencies by pointing to any weaknesses and to the measures and resources required 
to complete eradication, and by indicating whether the stage has been reached for 
progress to a more advanced phase of the programme. 

The role of general health services in malaria eradication, and the minimum 
levels of development required to start an eradication programme and to main
tain the eradication achieved, were given special consideration by the Expert Com
mittee on Malaria in its ninth and twelfth reports. 1 

It is now recognized that, before a programme starts, firm plans must be made 
and resources must be available to ensure that the local health services will have 

1 W/d Hlth Org. techn. Rep. Ser., 1962, 243; 1966, 324. 
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the required coverage during the later stages of the attack phase to enable them 
to assist adequately in case-detection operations; and also that those services will 
have developed sufficiently by the end of the consolidation phase to undertake 
the vigilance needed to prevent malaria from becoming re-established. Without 
them, either costly attack operations have to be continued or spraying operations 
have to be terminated prematurely and, in the absence of adequate case detection, 
malaria becomes re-established. 

Action against malaria was also urgently needed in some areas of the world 
where administrative and operational shortcomings prevented malaria eradication 
programmes from being implemented. These areas included tropical Africa, 
where there were also technical reasons why eradication programmes could not be 
undertaken. A special approach was, therefore, developed in 1960 in the form 
of pre-eradication programmes, designed to build up gradually the technical, admi
nistrative and operational prerequisites for the eventual launching of a full-scale 
malaria eradication programme. They included the development of the basic health 
infrastructure, the institution of some antimalaria measures to reduce mortality 
and morbidity, particularly in children, and the training of staff for a malaria 
service. 

Only three countries out of the thirty undertaking this type of pre-eradication 
programme have advanced thus far to the eradication stage. The requirements for 
the concurrent development of the malaria service and the local health services 
exceeded the human and material resources of most of the countries concerned. 
It became necessary to devote time and effort to the development of local health 
services and for the most part to limit antimalaria measures to the provision of 
treatment for people suffering from the disease. 

The undertaking of an eradication programme involves a great deal of organi
zation. In many countries a national malaria eradication service had to be set up 
at central, zone and sector levels so that the whole malarious areas of the country 
could be surveyed and mapped, and every house recorded. This entailed the 
recruitment and training of large numbers of professional and technical staff as 
well as even larger numbers of auxiliary staff, supervisors and agents to undertake 
geographical reconnaissance, to carry out entomological activities and to collect 
blood slides from fever cases, microscopists to examine the slides, and an army of 
spraymen for the attack operations. (At the height of operations more than 500 
personnel may be required per million of the population covered.) Offices, labo
ratories, stores and vehicle maintenance facilities had to be set up throughout the 
country. Budget estimates covering the whole span of the programme had to be 
prepared and accepted by the government, legislation passed and, in most cases, 
assistance obtained from international or bilateral agencies. In other countries, 
before malaria eradication programmes could be implemented, the malaria 
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situation had to be investigated, the most suitable methods of attack had to be 
determined, and in many cases the health services had to be further developed. 
These projects covered pre-eradication surveys, pilot projects and pre-eradication 
programmes. 

The progress of the malaria eradication programme as a whole has been sub
stantial, but a number of difficulties - administrative and socio-economic, and 
also operational and technical-have hindered the development of some program
mes. Not all countries planned and provided financing for the full duration of the 
programme or integrated it into the overall national plan for social and economic 
development. Nor were all countries able to meet the time-targets set in the ori
ginal eradication plan, and delays and setbacks occurred, causing disappointment 
and concern to the governments and to the assisting agencies. Many of the set
backs were aggravated by the lack of flexibility in the governments' financial regu
lations, which delayed the tackling of problems immediately they occurred. It is 
often difficult for governments and the public to understand that every single case 
of malaria in the country has to be eradicated and that there is no such thing as 
partial success when eradication is the objective. Frequently when the disease has 
become a minor public health problem government funds for the programme and 
public support are reduced with a consequent setback to the programme. In some 
areas disturbed conditions have prevented the necessary total coverage. 

In a programme of such biological complexity, technical difficulties may be 
expected. The attempts to overcome these are reflected in WHO's research pro
gramme on malaria (see page 172). 

The Progress of the Programme 

In 1958 the eradication programme was mostly in a period of transition from 
the control activities previously assisted by WHO. The disease had already been 
reported as eradicated in areas with a population of nearly 300 million in some 
islands in the Caribbean, in Chile, Cyprus, France (Corsica}, Italy, the Netherlands, 
Singapore, five republics of the Union of Soviet Socialist Republics, and the 
United States of America. Eradication programmes assisted by the Organiza
tion were in operation in many of the still malarious countries in the Americas, 
in Afghanistan, China (Taiwan), Iran, Iraq, Lebanon, the Philippines, the Ryukyu 
Islands, Syria and Turkey. 

Fifty-seven malaria projects were assisted by the Organization in 1957 as com
pared with over 100 at the end of 1967. The process of conversion from control to 
eradication programmes was gradual, with more countries starting eradication 
programmes in the earlier years. Thus, in 1958, ten programmes became opera
tional, including that of India covering over 400 million people or a third of the 
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population of the originally malarious areas of the world (excluding mainland 
China, North Korea and North Viet-Nam, for which information is not available). 
In 1959 six new eradication programmes were started, in 1960 two, in 1961 four, 
in 1962 three; in 1963, 1964 and 1965 there were no additional programmes; but 
there were two in each of the years 1966 and 1967. 

The progress of the global malaria eradication programme from 1958 until 
1967, in respect ofpopulations affected, is shown graphically in Chart 2 (page 166). 
Since 1959, when a more strict redefinition of the programme phases was made, 
there has been a steady increase in the number of people living in areas where 
malaria has been eradicated (maintenance phase). In 1967 the population of those 
areas amounted to 654 million, or 39 per cent. of the total population (1692 
million) of the originally malarious areas, as compared with 22 per cent. in 1958. 

The Thirteenth World Health Assembly (1960) requested the opening of an offi
cial register in which areas where malaria eradication had been achieved would be 
listed after inspection and certification by a WHO evaluation team. The first 
area to be entered in this register as having satisfied the criteria for malaria eradi
cation was in Venezuela in June 1961; it was followed by Grenada and Carriacou, 
St Lucia, Hungary, Spain, Bulgaria, China {Taiwan), Trinidad and Tobago, Domi
nica, Jamaica, Cyprus, Poland and Romania. 

In 1967 programmes covering a population of 674 million were in the consoli
dation, attack and preparatory phases of malaria eradication 1 and areas with a 
further 67 million were in the process of starting the preparatory phase. Areas 
with a population of 164 million already have pre-eradication programmes and for 
areas with 46 million such programmes are being planned; but 87 million people 
still live in areas where there are no immediate plans for developing antimalaria 
programmes. 

Of the 148 countries which in 1948 were considered to be malarious, eradica
tion has been claimed in thirty-five, sixteen of which received assistance from 
WHO. A further fifty-four countries were undertaking malaria eradication pro
grammes at the end of 1967 (forty-seven of them have been assisted by the Orga
nization) and another twenty-two countries were undertaking pre-eradication 
operations. Of the fifty-four countries with malaria eradication programmes, 
eighteen have areas in the maintenance phase, covering a population of over 
470 million. But thirty-seven malarious countries were still without definite anti
malaria projects, though some had programmes in the planning stage. 

The progress of the malaria eradication programme has, however, varied 
greatly from region to region (see the table on page 167). In most parts of the 
African Region, malaria remains the most important public health problem, affecting 

1 See footnote 2 on page 161. 
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CHART 2. GLOBAL MALARIA ERADICATION PROGRAMME: 
POPULATION IN DIFFERENT PHASES, 1958-1967 

2000~--------------------------------------~ 

1500 

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 

Maintenance phase (malaria eradicated) 

Consolidation phase (surveillance after attack phase) 

Attack phase (total coverage spraying and other measures) 

Preparatory phase (reconnaissance, organization and training) 

No eradication activities but including countries with pre-eradication and 
other anti malaria activities not classified as eradication operations 
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as it does more than half the children under three years of age and virtually 
the whole population over that age. Recent data compiled in Togo, for example, 
suggest that among the wage-earning group the prevalence of clinical malaria is 
not as infrequent as hitherto considered. Nevertheless there has been little valid 
progress in the eradication programme in the African Region. There are only five 
malaria eradication programmes, three on islands and two in the extreme south of 
the continent. Half of the remaining population of 200 million benefit from 
WHO-assisted pre-eradication programmes. 

PROGRAMME STATUS OF COUNTRIES WITH ORIGINALLY MALARIOUS AREAS, 
BY REGION, AT 31 DECEMBER 1967 

Number of countries • 

with malaria 
eradication pro- with 

grammes in operation other 
entered WHO-Region In WHO where assisted with no 

originally Official malaria not anti- anti-
malaria malarlous Register as eradication assisted directly malaria projects b having claimed but by WHO assisted projects in 

eradicated not yet by WHO operation 
malaria registered 

African • 44 - - 2 3 12 27 (6) 
The Americas. 35 6 (6) 7 (2) 21 1 - -
South-East 
Asia •. 8 - - 7 - 1 -

European • 19 5 (4) 8 (2) 1 3 (2) 2 -
Eastern 
Mediterranean 23 1 3 9 - 3 7 (2) 

Western 
Pacific< .• 19 1 (1) 4 (1) 5 2 4 3 

Total 148 13 (11) I 22 (5) I 45 I 9 (2) I 22 I 37 (8) 

• Figures In brackets show number of countries previously directly assisted by the Organization but not at 
present receiving assistance. 

b Includes some countries with programmes in the planning stage. 
' Excluding mainland China, North Korea and North Viet-Nam, for which information is not available. 

Pilot projects and field research projects assisted by the Organization were 
undertaken in twelve countries in Africa and it has been demonstrated that inter
ruption of transmission is feasible in the forest areas of Cameroon and Liberia, 
using DDT insecticide, and in Uganda, using malathion in one project and a com
bination of DDT and mass drug administration in another. 

Elsewhere in both east and west Africa, although malaria prevalence was appre
ciably reduced in pilot areas by insecticide spraying or, as in the case of the project 
in Ghana, by chloroquinized salt, interruption of transmission was not attained. 
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Further trials using a combination of methods are being undertaken in the savan
na area of west Africa. Even where the technical feasibility of eradication has 
been proved, lack of resources has prevented the implementation of eradication 
programmes in tropical Africa. 

In the Region of the Americas, response to resolutions of the Pan American 
Sanitary Conference/WHO Regional Committee (1954) and of the Eighth World 
Health Assembly (1955) led to the concept of eradication being rapidly adopted 
by all the thirty-five malarious countries of the Region, the last country imple
menting a programme in 1962. By the end of 1967, 40 per cent. of the population 
of the originally malarious areas in the Americas was in the maintenance and a 
further 27 per cent. in the consolidation phase. Of the twenty-nine countries that 
have received assistance from the Organization, six have been entered on the 
WHO register as having achieved eradication over the whole or a large part of 
their territory, in two others eradication is claimed, and twenty-one countries have 
programmes still in operation. In three of these the prospects of eradication 
within the present time-targets are good, in twelve the progress has been slow but 
the prospects of achieving eradication are still good, provided certain essential 
modifications are made in the plans of operations and their implementation. In 
the remaining six countries progress has been seriously handicapped by technical 
and administrative problems, including lack of adequate resources; however, 
these countries have recently received additional support from the United States 
of America. 

With the widespread use of insecticides for agricultural purposes in a number 
of countries, resistance ofthe vector mosquitos to insecticides has occurred. This, 
together with other ecological factors, has led to the development of problem areas 
in parts of these countries, particularly in Mexico and Central America. 

In the South-East Asia Region, seven of the eight malarious countries are under
taking malaria eradication programmes and the eighth (Maldive Islands) is carry
ing out antimalaria operations as part of a WHO-assisted public health project. 

Progress has been continuous in the very large programme in India, where 
over 80 per cent. of the population of 500 million are now living in areas freed 
from the transmission of malaria, and the rural health services are developing 
rapidly in the wake of the malaria eradication campaign. In Ceylon, much pro
gress was made, but recently a number of foci developed in various parts of the 
country due to imported cases and as a result of inadequate surveillance. In 
Indonesia, too, the initial efforts gave very satisfactory results in the islands of 
Java and Bali but progress could not be maintained because of local administrative 
difficulties and lack of funds and imported commodities. 

The rate of progress in South-East Asia, which for most of the decade 1958-
1967 was substantial and steady, has, during the last few years, been slowed down 
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in some programmes, which will not, therefore, meet the targets planned. This 
has been partly due in some instances to the waning interest of governments and 
assisting bilateral agencies and to a shift in the priorities for allocation of resources 
and the consequent lack of support for the completion of the programme. 

In the European Region malaria was at one time prevalent in nineteen coun
tries, but is now no longer endemic in sixteen of them. The elimination of ende
mic malaria from continental Europe was greatly stimulated by the Regional 
Committee for Europe, which, at its ninth session (1959), urged all the countries 
in the continent with indigenous malaria to make every effort to ensure that the 
consolidation phase of their eradication campaigns was reached in 1962. This 
co-ordinated plan achieved its objective by 1963. 

Of the four eradication programmes still in operation in the Region, three 
have been assisted by the Organization, and only in the Asiatic part of Turkey are 
there areas still in the attack phase. The two pre-eradication programmes- in 
Algeria and Morocco - have made good progress and, provided the necessary 
material and financial support can be obtained, these countries should shortly be 
able to undertake full eradication programmes within the framework of the public 
health services. 

In the Eastern Mediterranean Region, malaria eradication is registered in one 
country and claimed in three more of the twenty-three countries with originally 
malarious areas. WHO assists twelve programmes- nine malaria eradication 
programmes and three pre-eradication programmes. The eradication programmes 
in Lebanon and Pakistan are progressing very favourably. The latter programme, 
which accounts for over half the total population of the malarious areas of the 
Region, is being undertaken on a staged basis. In Iran, however, serious setbacks 
have occurred in the southern part of the country because of double insecticide 
resistance of the vector and a nomadic population. The programme in Tunisia 
started in 1966, and the others have proceeded satisfactorily, although with some 
delays. 

In the Western Pacific Region nineteen countries from which information is 
available were originally malarious and eleven of them have rec~ived assistance 
from WHO under the malaria programme. The registration of eradication has 
been made for China (Taiwan), and in four other countries eradication is claimed. 
Five WHO-assisted eradication programmes are in progress, including two recent
ly started in Brunei and West Malaysia, and there are four pre-eradication pro
grammes. 

Factors retarding progress of some programmes in the Region are insecurity, 
logistic problems and ecological factors, particularly in areas where Anopheles 
ba/abacensis is the vector. In some areas resistance of Plasmodiumfa/ciparum to 
4-aminoquinolines has also been reported. 
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Exchange of Information and Training 

The malaria conferences and meetings sponsored by the Organization serve to 
provide a platform from which new concepts and policies may be disseminated 
and their application discussed, a forum in which experiences are shared and 
problems and solutions studied, and a focus for co-ordination. The importance 
of these activities was emphasized at the Sixteenth World Health Assembly (1963). 

Meetings on malaria range from small inter-country border meetings and 
seminars for the discussion of special problems to large conferences with many 
countries participating. Examples are the inter-regional meetings held in Bucharest 
(1958), in Addis Ababa, Baghdad and Brazzaville (1959) and Teheran (1962); and 
those for Africa, in Yaounde (1962); for Asia, in New Delhi (1959), Manila (1962) 
and Colombo (1965); for Europe, at Palermo, Sicily (1960) and Tangier, Morocco 
(1962); and for the Americas, the annual meetings of the directors of national 
malaria eradication services. Another important co-ordination meeting is tha,t 
held annually between WHO and UNICEF and the United States Agency for 
International Development, which both provide assistance for malaria eradica
tion. The UNICEF/WHO Joint Committee on Health Policy in 1959, 1961, 1963 
and 1967 discussed malaria eradication with a view to formulating a policy of 
assistance for this programme. 

Technical information and advice are also furnished by means of technical 
literature, both printed and mimeographed. The publications include Age
Grouping Methods in Diptera of Medical Importance, a revised and expanded 
version of a series of lectures given during a WHO-sponsored course in London 
in 1959; 1 Terminology of Malaria and of Malaria Eradication,2 which brings up to 
date a previous work published in 1953; and Statistical Methods in Malaria Era
dication, originally issued in mimeographed form and revised and published in 
1966.3 

A number of manuals on malaria eradication techniques and procedures, 
issued in mimeographed form, have dealt with: the use of medicated salt, exami
nation of blood slides, preparation of programmes, epidemiological evaluation 
and surveillance, practical entomology, geogr.aphical reconnaissance and health 
education. In addition, nearly 500 mimeographed documents covering various 
aspects of malariology, providing up-to-date information on advances in tech
niques, new discoveries and fresh approaches in malaria eradication, were circu
lated during the decade, each to over 1000 national institutions, senior officials of 

1 Detinova, T.S. (1961) Age-grouping methods in diptera of medical importance: with special refer
ence to some vectors of malaria, Geneva (World Health Organization: Monograph Series No. 47). 

2 World Health Organization (1963) Terminology of malaria and of malaria eradication, Geneva. 
3 Swaroop, S. (ed. Gilroy, A.B. & Uemura, K.) (1966) Statistical methods in malaria eradication, 

Geneva (World Health Organization: Monograph Series No. 51). 
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national malaria eradication programmes and public health and research workers 
with particular interest in malaria. Many of these documents were subsequently 
published in the Bulletin. 

Information on the epidemiological status of malaria eradication programmes 
in the world is published twice a year in the Weekly Epidemiological Recordwith 
a map appearing annually.1 This information includes the countries of origin of 
imported cases, and international ports and airports free from the risk of 
malaria transmission. It helps countries where malaria has been eradicated to 
formulate measures for preventing its re-establishment in the freed areas. A co
ordination meeting was convened in Washington, D.C., in 1966 to study inter
national preventive measures against the re-establishment of malaria.2 

Training has been provided for both national and international staff. The 
latter had traditionally been sought among leading professionals of the national 
services. However, the rapid expansion of the malaria eradication programme 
demanded so many specialized personnel that specific training had to be provided 
to enlarge the sources of recruitment. 

In general the more senior categories of national staff, responsible for the 
planning, top supervision and assessment of the programme, have been trained at 
international centres, and the junior grades have been trained within their own 
countries. 

Initially courses were run at established centres such as those in Amsterdam, 
Basel (Switzerland), London, Moscow and Rome. But training has to be pro
vided in areas where malaria existed: the facilities of the School of Malariology, 
Maracay (Venezuela), were used in the early stages for this purpose, and assistance 
was given to the national authorities for their increased training needs in Brazil 
(at the School of Hygiene and Public Health, Sao Paulo), in India (at the Malaria 
Institute, Delhi) and in Iran (at the Institute of Parasitology and Malariology, 
Teheran). 

It also became necessary for the Organization to set up special international 
malaria eradication training centres with the co-operation of the governments con
cerned and with, in some cases, assistance from the United States Agency for 
International Development. The first of such centres to be established was that 
in Kingston, Jamaica (in operation from 1958 to 1963), followed by those in Tala, 
Philippines (1959-1961), Cairo (a regional centre) (1959-1962), Belgrade (1961-
1963), Lagos (opened in 1962), Manila (in 1963, replacing the Tala centre) and 
Lome (in 1964). The activities of the international training centres can be illus
trated by the Kingston centre, where eighteen courses were held for professional 

1 Wkly epidem. Rec., 1962, 37, 496; 1963, 38, 300, 610; 1964, 39, 516; 1965, 40, 232, 431; 1966, 41, 
)67, 541; 1967, 42, 87, 345. 

2 Wld Hlth Org. techn. Rep. Ser., 1967, 374. 
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and six for technical staff; they were attended by 405 trainees from sixty-nine 
countries in the six WHO regions. 

In addition special fellowships were awarded each year -159 during the decade 
- under the exchange of malaria workers scheme for senior staff of national 
programmes. These fellowships enabled selected staff to visit other countries, 
study the methods used, and discuss their own problems with other workers in the 
same field. 

The greater part of national staff training, however, is carried out within the 
country. By the end of 1967, the Organization was assisting in the planning and 
conduct of courses at eight specially established national centres - in Algeria, 
Brazil, Ethiopia, West Malaysia, East and West Pakistan, the Philippines and 
Sudan. These national centres provide training principally for the middle and 
lower supervisory staff for field operations, and for microscopists, entomo
logical assistants and surveillance inspectors. In other countries WHO assists 
courses organized at national institutes and laboratories or at programme 
headquarters. 

Two meetings were convened by WHO in 1966 and 1967 to standardize 
curricula for various types of courses, including refresher courses, given at the 
malaria eradication training centres, and to improve teaching methods. A guide 
has been prepared to assist the instructor in planning and carrying out his teaching 
and in assessing the progress of his students. In a number of countries WHO 
has also assisted in training the general public health service staff to take over 
malaria vigilance responsibilities in the maintenance phase and in training malaria 
eradication personnel in general public health activities. An indication of WHO's 
increasing assistance to training connected with malaria is the number of the 
Organization's staff engaged full time in this work: thirty-three at the end of 1967, 
as compared with only two in 1958 and eighteen in 1962. 

Malaria Research 

Research activities in the field of malaria have continued to expand along the 
lines recommended by a WHO scientific group in 1959. An account of the scope 
and results of research in the earlier years is given in The Medical Research Pro
gramme of the World Health Organization, 1958-1963.1 One of the characteristics 
of the co-ordinated malaria research is its flexibility and rapid adaptation to 
new, sometimes unexpected, happenings in the field. 

Field research on malaria is generally carried out by WHO research teams but 
the bulk of applied and fundamental research is undertaken by national and other 

1 World Health Organization (1964) The medical research programme of the World Health Organi
zation, 1958-1963, Geneva, pp. 92-111. 
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The decade has seen substantial achieve· 
ments in the wor ldwide malaria eradication 
progra mme, and by the end of 1967 about 
1000 million people were living in areas, 
originally malarious, from which the 
disease had been eradicated, or where it 
was no long er a major health problem. 
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surfaces to break the infection link between 
the mosquito vector and man is the basic aim 
of the attack phase. Teams in Mexico and 
(below) in the jungle in Borneo. 
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During the subseq uent con
sol idation phase, the malaria 
parasite Is eliminated from the 
remaining human carriers 
discovered through regular 
surveillance operations. 
Members of an inter-country 
experimen1al malaria sur
veillance team collect blood 
samples during a fol low-up 
survey in Mysore, India. 
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quito in order to determine whether its 
salivary glands contain the malaria parasite. 
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T he irrigation schemes associated with economic development may 
help to spread schistosomiasis by providing conditions that favour 
the Increase of the snail hosts. In a campaign In Brazil infected 

snails are examined under a microscope. 

Onchocerciasis, which results In bllndnessT is prevalent in tropical areas of Africa and the 
Americas close to rivers since the blackny that transmits the disease breeds In running water. Here 

a health assistant tests the sight of villagers in the Nlger river basin In Mall. 
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scientific institutes, with some financial assistance from WHO, on the basis of a 
formal agreement. In the past ten years a total of 260 agreements were established 
for such research projects at a cost of over US $750 000. Forty-five of these 
were for work in parasitology, fifty-seven in chemotherapy, eighty-one in ento
mology, twenty-one in immunology, forty-seven in epidemiology and nine in 
methodology of attack operations. In 1958 four research agreements were in 
operation, as compared with an average of forty over the past three years. 

In the early years attention was focused on the technical problems connected 
with the application of residual insecticides, the assessment of the duration of 
activity of various formulations, the absorptive action of surfaces on which the 
insecticides were sprayed and the development of efficient spraying equipment. 
Later, attention was given to studies on the resistance of malaria vectors to 
residual insecticides and the development of a standardized technique for assess
ing susceptibility (see also page 189). 

There is an increasing interest in the quantitative epidemiology of malaria, the 
epidemiology of disappearing malaria, new immunological techniques that might 
be valuable for case-detection, genetic aspects of malaria infection in man, the 
vectorial capacity of Anopheles, genetic studies on systematics of Anopheles, the 
physiology and genetics of the pattern of response of malaria vectors to insecticides, 
newer imagocides and larvicides that have passed the preliminary screening, 
and studies on genetic control of some anopheline vectors (this work is described 
in greater detail in the section of this chapter dealing with vector control, 
pages 187 to 201). 

The Organization has assisted in the development of fluorescent antibody 
techniques for the assessment of taxonomic relationships between various species 
of malaria parasites. This method is now a valuable pointer in screening potential 
carriers of malaria infection among blood donors. It has also served to identify 
species of sporozoite infections in the salivary glands of mosquitos, to study the 
tissue phase of experimental infections in rodent malaria and to estimate the 
degree of malaria immunity in a community. 

For the study of feeding preferences of malaria vectors, the method of preci
pitin tests on the blood meals has been extensively used and during the decade 
124 000 such tests were carried out on ninety-two species of Anopheles from 
various parts of the world with assistance from WHO. 

The resistance of Plasmodium falciparum to 4-aminoquinolines, observed in 
some areas of South-East Asia and South America, has led to increasedexperi
mental chemotherapy and to the development of laboratory models for screening 
of new antimalarial drugs. The chemotherapeutic evaluation and toxicity test
ing of new potential antimalarial compounds entail screening with avian malaria 
parasites, followed by trials against plasmodia of small mammals and eventually 
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against simian malaria, before the compounds can be tried in man. The discovery 
of the experimental transmission of P. berghei and P. chabaudi through anopheline 
vectors and the study of primary tissue phases of these parasites in small mammals 
have increased the possibilities of their utility in experimental chemotherapy. 

A potential antimalarial, a 4-amino-pyrocatechol derivative with a dialkyl
aminoalkyl substitute, known as RCl2, was developed in the Federal Republic 
of Germany with the assistance of the Organization and has shown some promise 
as a prophylactic or radical curative agent on monkey malaria. 

While essential in the consolidation phase, drugs are also employed during 
the attack phase as a complementary measure to reduce the parasite load of the 
community and hasten the interruption of transmission. This has been studied in 
a mathematical model, based on epidemiological factors, and its practicability 
is being assessed by a WHO research team in Nigeria. 

Medicated salt trials have been assisted in various parts of the world where 
special circumstances indicated that they might be of value. Field trials have 
been carried out of an injectable repository drug having a potential long-acting 
protective effect - a cycloguanil embonate, a dihydrotriazine metabolite of pro
guanil, used alone or in combination with a sulfone. Further work has also been 
stimulated on sulfones and sulfonamides, used alone or with pyrimethamine, for 
the treatment of falciparum malaria resistant to 4-aminoquinolines. 

International research on malaria is further aided by the work of the WHO 
malaria reference centres: the International Reference Centre at Bethesda, M d., 
USA; and the two regional centres at New Delhi, India, and Epsom, England. 

* * 
* 

The attainment of eradication of malaria throughout the world is still distant. 
The ultimate success of the programme depends: first, on the sustained efforts of 
governments to pursue their eradication programmes to final achievement, and to 
maintain - through the development of health services - the vigilance necessary 
to prevent the disease from being re-established and, secondly, on technical 
advances to facilitate the solution of some special problems. Both aspects 
depend to a great extent on continued assistance from international and bilateral 
sources. 

One of the causes of prolongation of programmes has been their unequal 
development in neighbouring countries with common epidemiological features. 
In the future development of programmes, especially in Africa, eradication plans 
need to take account of epidemiological areas covering groups of countries. 
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OTHER PARASITIC DISEASES 

Hundreds of millions of people are estimated to be affected in varying degrees 
by one or several parasitic diseases: there are about 200 million with schistoso
miasis, 190 million with filariasis, 450 million with hookworm, 50 million with 
onchocerciasis, 650 million with ascariasis, and 7 million with Chagas' disease. 
In addition, there are all those affected by mycotic infections and various other· 
parasitic diseases. 

These infections are important causes of morbidity and mortality and a heavy 
burden on the economy of developing countries, but the obstacles to their control 
are numerous. Most parasites pathogenic for man have extremely complicated 
life cycles, with obligatory passage through one or several intermediate hosts or 
in the soil. Gaps in fundamental knowledge undoubtedly account for some of the 
frank failures or only partial successes met in past control efforts, since the epide
miology of these diseases must be fully understood in order to detect the easiest 
and surest point of attack and to develop specific, inexpensive methods of control 
for use on a large scale. Furthermore, most developing countries which bear the 
brunt of these diseases are as yet insufficiently equipped in medical and laboratory 
services, and lack financial resources and trained personnel. 

The Organization's programme has been directed towards assessing the public 
health importance of the major parasitic infections, so that the proper priorities 
may be assigned to them in public health programmes; assisting countries by 
giving technical advice in the planning and implementation of surveys and control 
projects and by providing help with the training of personnel, and sponsoring and 
co-ordinating field and laboratory research. 

There has been close co-operation with other agencies in the United Nations 
system. In some cases UNICEF has given assistance to projects for the control 
of diseases affecting particularly the health of children. Since large-scale economic 
expansion programmes aimed at developing irrigation and agricultural resources 
may be hampered by the presence of the so-called "water-related" diseases such 
as schistosomiasis or onchocerciasis, or may favour their spread if appropriate 
measures are not taken, WHO has co-operated with FAO in such programmes, 
especially those financed under the Special Fund component of the United Nations 
Development Programme. 

Se his tosomiasis 

Interest in schistosomiasis (or bilharziasis) has been stimulated by some of the 
striking clinical findings made recently and the development of new or improved 
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epidemiological and control techniques. This has been reflected in the ex
pansion of the programme, especially since 1958, in relation to research. The 
programme has been reviewed by a number of expert committees 1 and scientific 
groups.2 In 1960 the second conference on schistosomiasis in Africa was held 
under the joint auspices of WHO and the Commission for Technical Co-operation 
in Africa (CCTA) at Louren90 Marques, Mozambique.3 

Surveys by WHO, together with information supplied by governments, showed 
that except in a few countries the infection was either static or spreading. 
Foci of the disease have recently been discovered in South-East Asia, which 
had so far been considered free of schistosomiasis. Plans have been made for 
extensive surveys in Laos and the neighbouring areas along the Lower Mekong 
River to identify the intermediate host and the parasite (presumably Schisto
soma japonicum). 

In 1958 the Organization set up an inter-regional bilharziasis advisory team 
which during the six years of its existence visited thirty-six countries, investigating 
the part played by irrigation in the spread and increased severity of schistoso
miasis and advising governmental services on appropriate preventive measures. 
Since 1964, this work has been carried on by ad hoc teams whose investigations in 
connexion with irrigation schemes have extended to all health-related aspects of 
such projects. 

The question of the severity of the disease has long remained an open issue, 
especially in the case of urinary schistosomiasis caused by S. haematobium. It was 
referred in 1960 to a WHO scientific group which made suggestions for various 
studies. With WHO's support, the Ross Institute of Tropical Hygiene, London, 
undertook a number of cross-sectional studies in the United Republic of Tanzania, 
using combined parasitological, clinical and radiological methods. The most 
unexpected finding was the high incidence of severe urinary lesions revealed by 
intravenous urography in more than 20 per cent. of the child population and in 
over 10 per cent. of adults, which was corroborated by similar findings in Nigeria 
and Senegal.4 Such evidence of serious lesions occurring in adolescents and chil
dren, but with lesser frequency in adults, suggested that schistosomiasis might be 
the cause of considerable mortality, unsuspected so far, in young people, in addi
tion to being an important cause of morbidity in the general population. Addi
tional guidance concerning the methodology for testing this new working hypo
thesis was provided by another scientific group in 1965, which further recommend
ed investigating the relationship between schistosome infections and certain other 

1 Wld Hlth Org. techn. Rep. Ser., 1961, 214; 1965, 299, 315; 1967, 372. 
1 Wld H/th Org. techn. Rep. Ser., 1966, 317; 1967, 349. 
3 Wld Hlth Org. techn. Rep. Ser., 1960, 204. 
• Forsyth, D.M. & Bradley, D.J. (1966) Bull. Wld Hlth Org. 34, 715-735. 
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conditions, notably bladder carcinoma, cardiovascular disease, cirrhosis of the 
liver and urinary infections.1 

In 1966 a programme was set up, including longitudinal studies of commu
nities, supplemented by parallel studies using histopathological, post-mortem, 
radiological, surgical, serological and biochemical procedures, to be carried out 
over several years by a WHO research team in collaboration with the Department 
of Preventive Medicine at the University of lbadan, Nigeria. 

The investigation of schistosomiasis in any area, the subsequent decisions 
regarding control, and the application and evaluation of the control measures are 
entirely dependent upon the meticulous collection of reliable data on the disease 
in the human population, on other vertebrate hosts, and on the snail population. 
Techniques are constantly improved and tested in WHO-assisted projects and are 
also periodically reviewed by expert committees and scientific groups. 

WHO-assisted research on the diagnosis of schistosomiasis included the deve
lopment and application of immunological techniques, as recommended by two 
scientific groups (1961, 1962) and by the Expert Committee on Immunology and 
Parasitic Diseases (1964).2 One aspect of this programme concerned the prepa
ration and evaluation by collaborating laboratories of a WHO S. mansoni refe
rence antigen for skin testing which, in surveys conducted in various endemic areas, 
proved to be a useful, simple tool in large-scale screening operations. A compa
rative study demonstrated that this antigen can also be used in a serological test 
- the complement-fixation test. 

One of the two models developed for the mathematical analysis of the factors 
involved in the transmission of schistosomiasis is being tested by the WHO 
research team for possible use in predictive epidemiology and orientation of con
trol operations. Meanwhile, the Organization is supporting research to elucidate 
little-understood aspects of the dynamics of transmission - for example, studies 
on human exposure patterns; on the ecology of the parasite in the human host, 
including the survival of adult worms; on snail population dynamics, and on the 
resistance of snails to infection. 

At present, snail control is the most effective single measure for reducing 
schistosomiasis; however, successful control of the disease in many foci can be 
achieved only by the successive use, carefully timed, of snail control techniques and 
chemotherapy. 

In the last decade WHO has provided advisory services to nine pilot projects 
-two of them undertaken with the assistance of UNICEF- in Brazil, Ghana, 
Iran, Iraq, Lebanon, Libya, the Philippines, the United Arab Republic, and the 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 349. 
• Wld Hlth Org. techn. Rep. Ser., 1965, 315. 
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United Republic of Tanzania. These projects have also contributed to progress 
in epidemiology and control techniques. The project in the Philippines, for ins
tance, has demonstrated the importance of engineering control methods in irri
gated areas and the economic feasibility of a control programme, and the project 
in the United Arab Republic has provided confirmation that schistosomiasis can 
be interrupted by molluscicide applications. 1 

Continued search has been made for better molluscicides and more efficient 
formulations and methods of application. Recommendations concerning snail 
control techniques have been published in reports of expert committees, and 
detailed information was given in the publication Snail Control in the Prevention 
of Bilharziasis.2 After chemical companies have screened compounds for mollus
cicidal activity, WHO-assisted research and control units in various countries help 
in the further evaluation of promising compounds.3 

The respective advantages and disadvantages of molluscicides currently in 
use and of candidate molluscicides have been evaluated. Work has also proceeded 
on plant extracts and cercaricidal agents. The harmful effects of molluscicides, 
for instance on young rice-shoots and on fish, have been evaluated in field trials. 
There is still need for molluscicides that are highly selective for snails; in this con
nexion, WHO has supported fundamental studies on snail physiology, in parti
cular on the mode of action of molluscicides and on the defence mechanisms of 
the different snail species and strains. 

Two WHO scientific groups (1959, 19644) assisted in the standardization of 
drug evaluation procedures used in experimental chemotherapy and in clinical 
trials. 

In 1963 the Government of the United Republic of Tanzania, the Medical 
Research Council, London, and WHO established the Bilharziasis Chemotherapy 
Centre at Tanga, where clinical trials have been performed with various drugs and 
dose regimens. The Centre has undertaken a number of comparative trials of 
antimonial drugs used against urinary schistosomiasis, providing an effective series 
of standards of efficacy by which the antimonials can themselves be assessed and 
which can be used as a yardstick for the evaluation of other drugs. A series of 
field trials with niridazole (Ambilhar) has also been conducted at the Centre at 
Tanga. There is hope that this - or a similar drug - may be of value in control 
programmes, but a careful assessment of toxic effects still has to be made. Trials 
of other new drugs are currently being assisted by WHO. 

1 Farooq, M. et al. (1966) Bull. Wld Hlth Org., 35, No.J. 
1 World Health Organization (1965) Snail control in the prevention of bilharziasis, Geneva (World 

Health Organization : Monograph Series No. 50). 
3 Crossland, N.O. et al. (1965) Bull. Wld Hlth Org., 33, 567-581. 
• Wld Hlth Org. techn. Rep. Ser., 1966, 317. 
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In support of the collaborative programmes on the chemotherapy, patho
genesis and immunology of schistosomiasis, the Organization has assisted in the 
laboratory maintenance of schistosome strains for distribution to research insti
tutions; studies of schistosome infections in laboratory animals; the collection and 
distribution of schistosome materials for antigen analysis and production; and the 
collection, preservation and distribution of serum samples from cases of schistoso
miasis. 

The Organization has also assisted the laboratory maintenance of intermediate 
host species and strains for use in studies on the physiology of snail hosts in con
nexion with investigations on snail-population dynamics and the molluscicide pro
gramme. 

For ecological studies of snails, the WHO Snail Identification Centre, esta
blished in 1964 in Copenhagen, has collected and performed species determination 
of snails obtained in the African and Eastern Mediterranean Regions. In the 
Americas, assistance has been given to the International Snail Identification 
Centre for the Study of Schistosomiasis, at the National Institute of Rural Ende
mic Diseases, Belo Horizonte, Brazil. Guides have been prepared for the identi
fication of intermediate hosts in Africa 1 and the Americas. 2 

Services rendered to field and research workers have included dissemination of 
information by means of various documents and publications - for example, the 
Bibliography on Bilharziasis.3 Training of national personnel for control and 
research work has been promoted by means of fellowships and grants. An inter
regional training course on schistosomiasis control was held in Cairo in 1958. 
Schistosomiasis was included in the curriculum of the course on survey techniques 
held in Kampala, Uganda, in 1967, and the same year a special training course on 
malacology was organized at the WHO Snail Identification Centre. 

Filariasis 

Filariasis is of particular concern to many countries, especially India, where 
over 120 million people live in endemic areas and it is estimated that over five mil
lion people are affected clinically. The disease is spreading wherever rapid, uncon
trolled urbanization has created favourable conditions for the breeding of Culex 
pipiens fatigans, the chief vector in Asia of Wuchereria bancrofti. 

1 Mandahl-Barth, G. (1958) Intermediate hosts of Schistosoma: African Biomphalaria and Bulinus, 
Geneva (World Health Organization: Monograph Series No. 37). 

1 Pan American Health Organization (1966) Guide to intermediate hosts of schistosomiasis in the 
Americas, Washington, D.C. 

8 World Health Organization (1960) Bibliography on bilharziasis, 1949-1958, Geneva. 
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In the last decade two expert committees (1961, 1966) 1 and an inter-regional 
seminar (Manila, 1965) were convened by the Organization to review advances 
made in the epidemiology and control of diseases due to the Wuchereria and Brugia 
parasites. It is now apparent that large-scale efforts to control the disease have not 
always been successful and, even in areas with the best results, complete interrup
tion of transmission of the infection has not been achieved. 

Because of the dynamics of the transmission of filariasis and the long life-span 
of the adult worm, control of the infection depends greatly on chemotherapy. The 
Organization has therefore sponsored clinical studies and field trials with various 
formulations of diethylcarbamazine and has supported the search for new fila
ricides. It has also assisted two control projects: in Western Samoa, where mass 
drug administration is being carried out, and in Ceylon, where chemotherapy and 
vector control are used in combination. 

In 1962 WHO established in Rangoon, Burma, a filariasis research unit, which 
has contributed to the knowledge of the bionomics of C. p. fatigans. 2 Assistance 
has been provided to research institutions for physiological studies of the mosquito 
vectors and experimental transmission studies to determine, for instance, the trans
mission potential of various mosquito vectors and the differences in their suscepti
bility to infection. 

Other investigations have been concerned with the mode of entry of infective fil
aria larvae into the vertebrate host and the fate of infective larvae in susceptible and 
non-susceptible hosts. Since general biological research and the screening of new 
drugs are greatly hampered by the lack of a suitable experimental animal, support 
has been given to several studies with a view to discovering a wild or laboratory 
animal infected with a filaria species that would behave like human filariae. 

Assistance has been given for a study of W. bancrofti in Africa, and for research 
leading to improved techniques for epidemiological investigations, in particular, 
research on transmission dynamics for the development of predictive mathematical 
models, and studies for the development of sero-immunological diagnostic tests. 
Two purified antigens, one for skin test and the other for complement-fixation 
test, have been recently isolated in Japan from Dirofilaria immitis, and are being 
subjected to further evaluation. This involves the preparation of large amounts 
of the antigens, the collection of serum samples from known filaria! cases for the 
purpose of comparing serological information with results of skin test, and 
the assessment of the specificity and sensitivity of these purified antigens. 

At its meetmg in 1966 the Expert Committee on Filariasis recommended the 
establishment of parasitological reference centres to which all stages of filaria! 
worms, including larval stages in vectors, could be sent for identification. 

1 Wld Hlth Org. techn. Rep. Ser., 1962, 233; 1967, 359. 
2 de Meillon, B. et al. (1967) Bull. Wld Hlth Org., 36, No. 1. 
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Onchocerciasis 

The second WHO conference on onchocerciasis in Africa (Brazzaville, 1961) 
and the Expert Committee on Onchocerciasis (1965) 1 recognized that onchocer
ciasis, with its associated blindness, is a major endemic disease affecting the 
development of large parts of the African continent and of circumscribed areas 
in the Americas. The direct association between eye lesions and onchocerciasis 
was confirmed by surveys carried out in 1962 in Guatemala and West Africa.2 

According to recent surveys, onchocerciasis transmission takes place over 
wider areas than hitherto suspected, and the problem is aggravated by the many 
projects of water development that are being undertaken, especially in Africa. 
WHO has assisted in the assessment of problems raised by onchocerciasis in 
Guinea, Sudan, Uganda and Venezuela; the survey in Guinea led to the planning 
of a control project, which was begun in 1967. In 1966 an onchocerciasis advisory 
team was set up in the African Region to advise governmental services on control 
measures. 

Control of the disease by means of vector control operations has been 
achieved in some geographically well-defined foci- for example, in Kenya- but 
elsewhere difficulties have been encountered. WHO has set up a collaborative 
programme of insecticide evaluation (see page 191) and sponsored studies on the 
ecology of the blackfly (Simulium) vectors- search for resting places of adult 
flies, precise determination of flight range, feeding habits, etc.- which are pre
requisites for a soundly planned programme of control in any area. 

In one study carried out over several years by the Organization for Co
ordination and Co-operation in the Control of Major Endemic Diseases (OCCGE), 
the possibility was investigated of controlling larval aquatic stages by means of 
different designs of dam spillways. Colonization of Simulium vectors in the labo
ratory provides opportunities to study many of these problems. 

Some of these studies are being conducted in connexion with the WH 0-assisted 
inter-country onchocerciasis pilot and demonstration project in the Volta River 
basin in an area covering contiguous parts of Ghana, Togo and Upper Volta. 

One survey, carried out in 1964 in four formerly endemic areas of Kenya 
where the vector Simulium neavei had been eradicated many years before, helped 
to establish the course of the disease and of eye lesions in the absence of reinfection, 
and produced the only conclusive evidence available today on adult worm longevity 
(from 12 to 18 years).3 However, many aspects of the natural history of the 

1 Wld Hlth Org. techn. Rep. Ser., 1966, 335. 
2 Monjusiau, A.G.M. et al. (1965) Bull. Wld Hlth Org., 32, 339-355. 
8 Roberts, J.M.D. et al. (1967) Bull. Wld Hlth Org., 37, 195-212. 
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disease are still obscure, hence the importance of WHO-supported experiments on 
transmission in animals other than man (for example, cattle and chimpanzees). 

WHO-supported investigations conducted at the helminthiasis research 
unit at Kumba, Cameroon, succeeded in establishing the existence of two 
Onchocerca volvulusfSimulium damnosum complexes in West Africa, the first 
extending from the forest into the Guinea savanna where eye lesions are rare, the 
other confined to the Sudan savanna and associated with a high incidence of 
blindness. Research is being continued to determine whether more than one 
strain of 0. volvulus may be present, and genetic studies are being made of 
morphological and behavioural variations of S. damnosum in Africa. 

Regarding the chemotherapy of onchocerciasis, assistance has also been given 
for the screening of new drugs through animal experiments, and for clinical trials 
with various treatment schedules likely to simplify the administration of currently 
available drugs and for assessing the toxic effects of other candidate drugs for use 
in mass treatment. 

A WHO training course on the ophthalmological aspects of onchocerciasis was 
organized in 1958 at Bamako, Mali. 

Other Helminthiases 

The soil-transmitted intestinal worms, among them the roundworm Ascaris 
lumbricoides, the whipworm Trichuris trichiura and the hookworms Ancylostoma 
duodenale and Necator americanus, are, as a group, the most widespread of the 
helminths affecting man. Nevertheless, their control has lagged far behind 
measures against other endemic diseases, owing chiefly to the fact that the extent 
of the morbidity they cause and their economic consequences have rarely been 
assessed by standardized quantitative methods and techniques. 

Following the recommendations made by the CCTAfWHO African confer
ence on ancylostomiasis, held in Brazzaville in 1961,1 and by the Expert Committee 
on Helminthiases which met in 1963,2 WHO sponsored investigations of 
soil-transmitted helminthiases in several areas, in particular studies on the relation
ship between anaemia, nutrition and hookworm infections. Pilot trials of ascariasis 
control conducted in Ceylon and China (Taiwan) demonstrated that mass treat
ment with piperazine salts, even in the absence of simultaneous improvement of 
sanitary conditions, can effectively reduce transmission to a low level. 

An expert committee convened by WHO in 1967 3 reached the conclusion that 
control of ascariasis is urgently needed in many warm countries where the disease 

1 Wld Hlth Org. techn. Rep. Ser., 1963, 255. 
1 Wld Hlth Org. techn. Rep. Ser., 1964, 277. 
1 Wld Hlth Org. techn. Rep. Ser., 1967, 379. 
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is one of the major causes of morbidity in children, is responsible for many deaths 
and, moreover, causes severe malnutntion and recurrent illnesses by means that 
are not yet fully understood. It considered that the efficacy and freedom from 
toxicity of therapeutic drugs have made mass treatment safe, effective and feasible. 

An international register of living helminth species and strains and an inter
national register of parasite antigens were issued as a service to workers engaged 
in research, particularly on immunological aspects of helminthic infections. 
A bibliography of hookworm disease 1 was prepared with the financial assistance 
of the Rockefeller Foundation. 

Towards the end of 1965 WHO organized a seminar on helminthic infections 
in Manila for participants from the Western Pacific Region, and in 1966 a WHO 
inter-regional travelling seminar on helminthic diseases was held in the Union of 
Soviet Socialist Republics. 

Assistance has been given to controlled clinical and field trials of promising 
drugs against other helminthiases, especially paragonimiasis and clonorchiasis. 

Trypanosomiasis 

African Trypanosomiasis. African trypanosomiasis, which is particularly 
lethal to man (sleeping sickness) and to domestic stock (nagana), is widespread 
throughout the African continent from the southern borders of the Sahara to a 
latitude of approximately 20° S. Making agriculture and stockraising virtually 
impossible over more than 10 million square kilometres of fertile land, it is one of 
the major factors restricting economic development in Africa today, and, as such, 
has become of concern to various international bodies - in particular, the Eco
nomic and Social Council and the United Nations Development Programme. At 
the request of a number of governments, FAO and WHO decided to take a more 
direct part in the control of human and animal trypanosomiasis. 

In June 1962 a WHO expert committee met to review the situation.2 In the 
ensuing five years the warnings sounded by the committee have been confirmed 
by the occurrence of epidemic outbreaks of human trypanosomiasis in Central 
and East Africa; as many as 10 per cent. of the population examined in certain 
areas were found to harbour the disease. There have also been disquieting 
epidemiological developments, such as the discovery that cattle acted as reservoirs 
of Trypanosoma rhodesiense, one of the two human parasites, and that Glossina 
fuscipes, the chief vector in Central Africa of the other human pathogen, 
T. gambiense, had colonized certain new atypical habitats and was also capable 
of transmitting T. rhodesiense. 

1 World Health Organization (1965) Bibliography of hookworm disease (Ancylostomiasis) ,19 2()..1962. 
Geneva. 

2 Wld Hlth Org. techn. Rep. Ser., 1962, 247. 
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In addition to providing advisory services to African countries engaged in 
control operations, the Organization sent field missions to areas where a critical 
situation was developing- for example, along the shores of Lake Victoria and in 
Burundi in 1965 - and surveys of trypanosomiasis were carried out by joint 
FAO/WHO teams. These activities are now the main responsibilities of the WHO 
inter-regional trypanosomiasis study team which was established in 1965 to 
assess the present situation of both human and animal trypanosomiasis, to appraise 
the extent of damage done by trypanosomiasis to public health, animal health and 
agricultural production, to make suggestions in relation to surveillance and 
control, and to stimulate research work. Exchange of information among 
countries has been ensured by a joint WHO/FAO trypanosomiasis information 
service. 

The delineation of residual foci of infection and the rapid detection of new 
human cases is essential, in view of the epidemic tendencies of trypanosomiasis. 
Improvement in diagnostic techniques is therefore vital. A method based on the 
estimation of the lgM class of immunoglobulin in the serum and cerebrospinal 
fluid-adapted at the WHO International Reference Centre for Immunoglobulins, 
at Lausanne, Switzerland - has been tested in the Democratic Republic of the 
Congo, and proved to increase considerably the number of cases detected (see 
also page 228). Improvement and assessment of this and other methods will 
continue - particularly of one technique for differentiating species that are 
pathogenic for man from non-pathogenic species. 

WHO has also promoted research related to vaccines against human and animal 
trypanosomiasis, including the application of physico-chemical techniques for 
the preparation of specific trypanosome antigens and the use of adjuvants to 
enhance the immunogenic properties of these vaccines. 

The WHO International Reference Centre for Trypanosomiasis, at Tororo, 
Uganda, maintains and distributes various strains for studies on the immunology 
and pathogenesis of the disease and for experimental chemotherapy. 

Recent developments in the epidemiology of human trypanosomiasis have 
emphasized the gaps in knowledge of transmission patterns. Studies are needed 
on the geographical distribution of pathogenic forms of trypanosomes and of 
their transmissibility and susceptibility to drugs; on the biology of the important 
Glossina species, particularly aspects relating to vector capacity, large-scale breed
ing, and control by genetic techniques; and on the biology of the wild animal 
reservoirs, in relation to residual foci of the disease. Some of these problems are 
being investigated by WHO in Kenya as part of a three-year operational research 
project on human and animal trypanosomiasis in the Nyanza and Western 
Provinces, financed under the Special Fund component of the United Nations 
Development Programme. 
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Drugs for the treatment of the early-stage case are generally satisfactory, but 
those for late-stage cases tend to be toxic and their administration requires careful 
medical supervision. Resistance to them may develop. There is still need for an 
easily administered drug,. effective at all stages of the disease, and of low toxicity. 
Pentamidine prophylaxis has undoubtedly been valuable in reducing the parasite 
reservoir in T. gambiense areas, but there is reason to believe that such prophylaxis 
may mask the disease. 

Lack of personnel, particularly field officers, is a most serious obstacle to 
progress in trypanosomiasis control. WHO organized a training course in 
trypanosomiasis for French-speaking participants, with the co-operation of the 
Centre Muraz at Bobo-Dioulasso, Upper Volta, in 1964, and a similar course in 
English at the Nigerian Institute for Trypanosomiasis Research, Kaduna, in 1965. 
In 1966 FAO and WHO jointly organized a seminar on African trypanosomiasis 
at Nairobi, Kenya, to provide an opportunity for those in charge of national 
trypanosomiasis programmes to discuss their common problems. 

A special number of the Bulletin 1 was published, containing papers dealirtg 
with various aspects of trypanosomiasis in man and domestic animals. 

American Trypanosomiasis. Chagas' disease, caused by infection with 
Trypanosoma cruzi and transmitted by some species of reduviid bugs, is limited 
in its distribution to the Americas. Its prevalence varies greatly from country to 
country and from place to place within countries, ranging from about 5 per cent. 
in the northern limits of its distribution to 50 per cent. in certain parts of the 
southern hemisphere. The severity of the infection appears also to vary consider
ably from one endemic focus to another. It is generally agreed that the disease is 
of very great importance in Argentina, Brazil, Chile, Uruguay and Venezuela. 

The main problems are similar to those associated with African trypanoso
miasis. Methods are needed for rapid diagnosis of the infection, which is estimated 
to have a fatality rate of 10 per cent. in acute cases in children and to cause severe 
cardiopathies in older people, and studies are required on the immunology and 
pathogenesis of the disease, and on the ecology and insecticide susceptibility of 
its vectors. By contrast with African trypanosomiasis, there is no effective drug 
available for treatment. 

In order to establish guidelines for research and plans for co-ordinated control 
activities in the countries affected, the Organization has convened several meetings 
and carried out certain preparatory studies. A study group met in 1960,2 and a 
Chagas' disease chemotherapy research group was established in 1963. In 1964, 
the Organization helped to study the status of the problem, especially from the 

1 Bull. Wld Hlth Org., 1963, 28, No. 5-6. 
• Wld Hlth Org. techn. Rep. Ser., 1960, 202. 
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clinical and pathological point of view, in several areas of South America. The 
Department of Parasitology at the School of Medicine of the University of Chile 
has agreed to prepare an antigen for the complement-fixation test and to distri
bute it to countries on request. In 1966, a study group which met in San Juan, 
Puerto Rico, to consider the diagnostic tests available recommended a standard 
procedure for the complement-fixation test, the one most widely used. Six labo
ratories in five countries have agreed to co-operate in a controlled evaluation of 
complement-fixation antigens. Work on other diagnostic tests is also being pro
moted. 

Leishmaniasis 

Recent reports have indicated an increase in the incidence of visceral leishma
niasis in certain countries of South America and of East Africa. Muco-cutaneous 
leishmaniasis is also spreading. In the Eastern Mediterranean Region, outbreaks 
of cutaneous leishmaniasis have occurred. 

To ascertain the causes of these outbreaks, the Organization has taken part in 
studies in several countries on the effects of antimalaria operations, urbanization 
and other factors on the epidemiology of leishmaniasis. Investigations have 
also been made to clarify certain aspects of the transmission of the disease, in 
particular the role of animal reservoirs and the ecology of the Phlebotomus vectors, 
which is still obscure (for example, resting and breeding places, nutritional require
ments of larvae and adults). 

A collaborative programme has been planned on the development of new 
serological tests and on immunological problems, especially in relation to immuniz
ation with attenuated forms of Leishmania species against infections caused by 
L. braziliensis. 

Services to research workers have included the collection, maintenance and 
supply of human and other mammalian Leishmania strains by a laboratory in 
Belo Horizonte, Brazil, and by the WHO International Reference Centre for 
Leishmaniasis, in Jerusalem, which also undertakes identification of material. A 
list of strains maintained at the Centre and other laboratories has been issued for 
use by research workers. 

In 1967 a WHO inter-regional travelling seminar on leishmaniasis was organized 
in the Union of Soviet Socialist Republics. 

Mycotic Infections 

Five laboratories have agreed to collect strains sent by collaborating institutions 
and assess a proposed in vitro technique for estimating the susceptibility of derma-
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tophytes to griseofulvin. This work has been co-ordinated by the Communicable 
Disease Center at Atlanta, Ga., USA. 

WHO-assisted clinical field trials conducted by the Institute of Dermato
Venereology at Sarajevo, in Yugoslavia, showed that griseofulvin lends itself to 
mass treatment of tinea capitis.1 

Mycetoma (Madura foot) presents the most severe mycological health problem 
in Africa. A study of techniques for the early diagnosis of mycetoma has been 
made and a programme of investigations set up, including ecological studies of 
mycetoma agents in Senegal. Plans have also been made to assist in a compre
hensive field study designed to compare the effectiveness of available diagnostic 
procedures and to assess the efficacy of different drugs and procedures in combating 
this mutilating disease. 

VECTOR CONTROL 

Vector control is fundamental to the suppression of many of the communicable 
diseases of man, such as malaria, yellow fever, haemorrhagic fever, plague and 
filariasis. More than twenty years ago, the transmission of some of these infec
tions had been interrupted by the use of non-persistent insecticides or by environ
mental improvement, but that was usually done on a limited scale and at high 
cost. The discovery of long-lasting synthetic organic insecticides, such as DDT, 
changed the whole concept of vector control and for the first time it was possible 
to consider the control or even the eradication of some of the major arthropod
borne diseases of man on a worldwide scale. 

The development of resistance to insecticides and certain inherent behavioural 
characteristics of vector species have seriously modified these prospects and have 
led to the realization that vector control and the resistance problems associated 
with it require a planned international multidisciplinary effort by geneticists, 
chemists, engineers, entomologists, biologists, ecologists and others. 

To obtain authoritative views on the subject, the Organization expanded the 
scope of its expert advisory panel on insecticides and convened expert committees 
and other consultative groups which have helped to define the total needs in 
research. The information thus obtained has enabled the Organization to advise 
scientists and collaborating laboratories of the research required, to help thirty
seven laboratories to direct their work to the most important problems, and to 
indicate to fund-raising agencies suitable institutions requiring support. Every 

1 Grin, E.I. (1962) Bull. Wld Hlth Org., 26, 797-821. 
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institute in the world known or believed to be working on resistance and vector 
control problems has been visited during the last ten years - 119 visits to 110 
institutes in thirty-seven countries since 1958. WHO also arranged for senior 
scientists to visit other laboratories, while for laboratories hampered by the lack 
of trained personnel it has been able to provide facilities for advanced study for a 
number of suitable workers. Ten institutions have been designated as WHO 
international reference centres (see Annex 12). 

The need of many laboratories and field research organizations for different 
types of assistance and services became apparent early in the development of 
WHO's programme. Such services include the provision of standard test methods 
and equipment for the bio-assay of insecticide residues and aerosol formulations, 
and the supply of standard reference and mutant strains of insects, standard 
isotopically labelled insecticides, and pure standard chemicals. In addition, spe
cialized equipment has been lent to a number of laboratories to enable them to 
carry out research projects of interest to WHO. 

Seminars and symposia have been arranged for the discussion of problems and 
developments, and the Organization collects and distributes information to 
research workers in three series of mimeographed information circulars- on in
secticide resistance, insect behaviour and vector genetics; vector control; and the 
toxicity of pesticides to man. The first of these, for example, is distributed every 
two or three months to over 500 scientists, and by the end of 1967 had reached its 
sixtieth issue. Pre-publication documents on scientific findings are also distributed. 

"Recommended methods for vector control", issued in 1958 and since revis
ed, 1 has become the basis for vector control activities in many parts of the world. 

Awareness of the need for more ecological studies on the behaviour of disease 
vectors resulted in extensive investigations on Culex pipiens fatigans, Aedes aegypti 
and other important vectors. Field research units, benefiting from the guidance 
of specialists in a number of collaborating laboratories, have been established by 
WHO and national governments. 

In addition, the Organization has advised national authorities on such matters 
as vector control procedures at ports and airports and in refugee camps, the 
establishment of national vector control activities and training in vector control 
practices. Emergency advisory services have been provided in connexion with 
accidental poisoning by insecticide-contaminated food. 

The activities of the decade are summarized below by major subject. For 
related activities reference should be made to the earlier sections of this chapter 
relating to specific vector-borne diseases, especially malaria. The work on 
molluscicides is described in connexion with schistosomiasis. 

1 Wld Hlth Org. techn. Rep. Ser., 1963, 265, 33. 
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Research on Insecticide Resistance 

The problem of insecticide resistance has grown steadily in recent years; in 
1967 there were at least eighty-three resistant insect species of public health 
importance, as compared to twenty-six in 1958. The number of resistant ano
pheline species has risen from fourteen in 1958 to thirty-two in 1967. Furthermore, 
the extent of the geographical area where resistant species have been found has 
also increased. 

To provide an accurate appraisal of the problem of resistance throughout the 
world, WHO has encouraged and supported research on the development of 
standard techniques for detecting and measuring physiological resistance in arthro
pods of public health importance and has sponsored their routine use. Test 
methods have been developed for practically all major insect vectors of disease. 
Test kits are available for the collection of many important Diptera, among them 
blackflies (Simulium), houseflies, mosquitos, sandflies, and tsetse flies, and for 
the bedbugs, cockroaches, fleas, human lice and ticks, and the cone-nosed bugs 
(Triatomidae) that are the vectors of Chagas' disease. During the past ten years, 
the Organization has distributed more than 5000 such test kits to workers through
out the world. A collaborating laboratory in France has carried out resistance 
tests on eggs of Aedes aegypti sent to it by field workers in many countries. 

WHO has from time to time also organized surveys on resistance in some of 
the main vectors of disease, the most important being human lice, Aedes aegypti 
and the rat flea, Xenopsylla cheopis. 

During the past ten years, the numbers of species involved, of insecticides in 
use, and of countries providing information on resistance have increased con
siderably, and a computer programme has been developed to analyse data made 
available to the Organization. It has been possible to forecast the trend of the 
development of resistance in some species and to formulate countermeasures. 
Studies on lice, for example, have demonstrated that effective control of these 
insects can be obtained through the use of a series of different insecticides over a 
long period, thereby avoiding the development of insecticide resistance. 

The development of resistant strains in insect populations under pressure from 
insecticides is due to the survival of insects with resistant genes. Emphasis has 
thus been placed on studies related to the frequency of resistant genes in insect 
populations, their locations on chromosomes, and their inheritance and spectrum 
of cross-resistance to different insecticides. A number of laboratories collaborat
ing with WHO have carried out investigations to determine the speed at which 
resistance developed to insecticides of different groups. 

The mechanisms instrumental in the survival of the resistant individual are, in 
the main, biochemical. Enzymatic detoxication seems to be the most important 
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single factor in the phenomenon of resistance. It has been possible to connect 
the resistant gene allele with the biochemical mechanism operating through enzy
matic detoxication. This finding has made it possible to prepare new insecticides 
to which resistance might not develop, and to which cross-resistance is less likely 
to occur in insect populations that are resistant to the conventional insecticides. 

Genetics of Vectors 

In 1963 a WHO scientific group on the genetics of vectors and insecticide 
resistance reviewed the present state of knowledge on the subject and advised on 
a programme of work.1 Research on vector genetics has been concentrated on 
four general subjects: study of genetic systems operating in important vector 
species (primarily mutations, marker genes, linkage maps, chromosomes and 
population structures); assessment of the vectorial capacity of different strains; 
development of genetically defined strains of insects that can be used for physio
logical and toxicological work fundamental to the development of new insecti
cides; and the search for control measures based directly upon genetic mechanisms. 

WHO initiated a worldwide programme on the mapping of chromosomes of 
anopheline species, and during the past few years the mapping of most of the 
species of the American and European continents has been completed. Know
ledge (since 193 7) of the existence of a species complex of Anopheles maculipennis, 
of which some species were vectors and some were not, provided the foundation 
for the eradication of malaria from Europe. Whether similar knowledge about 
A. gambiae will be of help in future malaria eradication in Africa remains to be 
seen. The recent discovery of sibling species of blackflies has also stimulated work 
on the mapping of chromosomes of this genus from different parts of Africa and 
Canada. 

The need for strains of known genetic constitution increases as research on the 
genetics of vectors progresses. Under the auspices of WHO, certain strains have 
already been synthesized and are made available on request. They include insec
ticide reference and marker strains of houseflies; inbred insecticide reference, 
incompatibility and marker strains of the Culex complex; and marker strains of 
Aedes aegypti and of some anophelines. WHO designated three international 
reference centres (in England, Federal Republic of Germany and Italy) as labo
ratories for the development, maintenance and distribution of standardized strains 
(see Annex 12). 

In order to improve communication between institutes and laboratories 
engaged in research on vector genetics, a vector genetics information service was 

1 Wld Hlth Org. techn. Rep. Ser., 1964, 268. 
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started in 1966. It provides, at intervals, stock lists of vector species and mutants, 
technical and research notes, a bibliography of published work, and lists of unpub
lished work and of requests for the supply of genetic material. The first issue in
cluded an alphabetical and geographical directory of workers in this field. 

Since no comprehensive reference work existed on this new science the WHO 
Scientific Group on the Genetics of Vectors and Insecticide Resistance 1 (1963) 
urged the publication of a monograph setting out what is known on the subject. 
WHO was responsible for the planning and scientific editing of this monograph,2 

published in 1967, which brings together authoritative contributions by thirty
one experts on all aspects of the genetics of insect vectors of disease. 

Most of the developments in vector genetics discussed above are very recent. 
The control of insects by genetic manipulation (see page 198) appears to be so pro
mising that a number of other international organizations, including FAO and 
IAEA, as well as national organizations, have become interested in the subject. 
WHO is increasingly engaged in the co-ordination of this work and in 1967 con
vened a co-ordination group on insect genetic control in which international and 
national organizations participated to plan further activities. 

Search for New Insecticides 

The adverse effects of insecticide resistance on the worldwide programmes for 
the control and eradication of vector-borne diseases have left the Organization 
with no immediate alternative but to seek new compounds to replace those to 
which disease vectors are no longer susceptible. 

A collaborative programme for the testing and evaluation of insecticides for 
use in malaria eradication was begun in 1960. It has since been expanded con
siderably to include tests of new compounds against other vectors. Chemosteril
ants have been included in the programme, and special investigations of rodenti
cides are also being undertaken by WHO (see page 199). 

This collaborative programme is carried out by a group of laboratories serving 
as WHO international reference centres (see Annex 12). New insecticides contri
buted by various pesticide manufacturers throughout the world are tested in a 
seven-stage programme which leads from investigations under carefully controlled 
laboratory conditions to large-scale trials in the field. 

At Stage I the effectiveness on adult and larval mosquitos, and on houseflies, 
blackflies and ticks, of all the new compounds submitted by manufacturers and 
others is screened in the laboratory. Both resistant and susceptible insects are 

1 Wld Hlth Org. techn. Rep. Ser., 1964, 268. 
• Wright, J.W. & Pal, R., ed. (1967) Genetics of insect vectors of disease, Amsterdam, Elsevier. 
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used irt these tests. Compounds that show promise in Stage I are further eva
luated by three laboratories on many more species and strains of insects, both 
in the laboratory (Stage 11) and under simulated field conditions (Stage Ill), and 
they determine the effectiveness of the materials on houseflies, mosquito adults 
and larvae, body lice, bedbugs, rat fleas, ticks, blackfly larvae and cone-nosed 
bugs. In these testing stages, the intrinsic toxicity and the efficiency of the for
mulations are also determined. 

A programme using the computer has been developed to store, retrieve and 
prepare detailed analyses of the vast amount of data which has accumulated in 
these tests since the programme began in 1960. This computer programme main
tains co-ordination of the results from the reference centres associated with the 
programme and provides complete documentation of the data and status of test 
of all the 1249 pesticides thus far tested. 

Following this work additional investigations take the form of field evaluation 
and field trials (Stages lV and V). A subsequent trial on a larger scale (Stage vn 
is required to demonstrate that the new insecticide can be manufactured in a 
stable formulation in large quantities, that it will not deteriorate during storage 
under tropical conditions, that it can be applied easily, and that it is safe to 
handle. A full-scale field trial of the insecticide (Stage VII) has eventually to be 
made to prove its effectiveness in interrupting the transmission of malaria or other 
vector-borne disease. For example, field trials resulted in the selection of 
malathion for the control of the human body louse; the effectiveness of fenthion 
and dimethoate for fly control was confirmed in Denmark and Italy; trials leading 
to the control of resistant bedbugs and rat fleas with new compounds were com
pleted in five countries; and work on larvicides that could be used in potable and 
non-potable water was completed in six countries. Special attention has been 
given to this last subject because of the urgent need for suitable larvicides for 
controlling Anopheles, Culex pipiens fatigans and Aedes aegypti. 

To provide for adequate field testing of insecticides designed primarily for 
malaria eradication programmes three field research units were set up; the 
Anopheles control research unit in Nigeria, and two insecticide testing teams, one 
working in El Salvador and the other in Iran. The Anopheles control research 
unit was established in co-operation with the Government of Nigeria in 1960, and 
each year has carried out Stage IV or Stage V trials of three to five insecticides. 

Of the dozen or so new insecticides that have been tested by the Anopheles 
control research unit in Stage IV and/or Stage V, five (dichlorvos, fenthion, 
malathion, OMS-33 1 and OMS-43) have been recommended for advanced field 
testing. One of them (malathion) is now recommended as an alternative insec-

1 During the trials, products being tested are given code numbers. 
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ticide for malaria eradication where resistance to DDT and dieldrin have occurred; 
two others (dichlorvos and fenthion), although found to have limited value 
against adult anophelines in the local type of hut, are now being used as mosquito 
larvicides and for the control of other insects. 

The experience obtained by this research unit has indicated that many 
insecticides could be better utilized if more were known of the physical and chemical 
characteristics of their formulation and of the biology of the vector mosquitos 
being attacked. 

The WHO insecticide testing team in El Salvador was established to explore 
the capacity of the new insecticides to interrupt malaria transmission in a problem 
area where neither DDT nor dieldrin had proved effective. 

It has carried out laboratory and field work on a number of new insecticides, 
the most promising of which is OMS-33, an insecticide that was found to be 
effective for a few weeks in killing mosquitos in the vicinity of huts built on poles, 
a type of construction common in this area. The ability of OMS-33 to kill 
anophelines involved in peri-domiciliary transmission of malaria is still under 
investigation. 

Another insecticide testing team was established in Iran in 1966 to provide an 
adequate operational evaluation (Stage VI) of new insecticides under field con
ditions. A Stage VI trial ofOMS-33 was undertaken during 1967 with the co-ope
ration of the Government of Iran in an area where the major vector of malaria is 
resistant to both DDT and dieldrin. 

An important part of the development of new insecticides is the preparation of 
specifications, which are used to ensure that the formulations are of high quality 
and will thus give consistent performance. The WHO manual, Specifications for 
Pesticides,1 originally issued in 1956, has had a great influence and has been used 
to procure almost all the pesticides used in public health vector control pro
grammes. It has been kept under constant review by the WHO Expert Committee 
on Insecticides, older specifications being revised and new ones added as required. 
A second revised edition was published in 1961, and a third in 1967.2 It contains 
extensive revisions of specifications designed to meet the requirements of public 
health programmes as distinct from the requirements for pesticides used in agri
culture. 

With the increasing use of insecticides in public health programmes, problems 
associated with the safety of persons applying the insecticides and of those living 
in the areas where they are applied have become more acute. The development 
of new chemicals includes testing for their toxicity to mammals, first by the manu
facturer and subsequently by WHO at all stages of evaluation. Only when the 

1 World Health Organization (1961) Specifications for pesticides, 2nd ed., Geneva. 
2 World Health Organization (1967) Specifications for pesticides used .in public health, Jrd ed., Geneva. 
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tests show that the material can be handled safely is its evaluation in the field 
authorized. 

Since some exposure to insecticides is inevitable, research has been done with 
a view to identifying the route and degree of absorption, and the mode of action 
of the compound. These investigations have led to the development of safe hand
ling procedures, safety equipment and new insecticide application techniques, and 
have thus permitted the testing programme to utilize, with safety, new and extre
mely effective insecticides. 

Work undertaken jointly with FAO included the preparation of model 
legislation on pesticides. Joint work on pesticide toxicity is mentioned on 
page248. 

Biological and Ecological Studies 

As the Organization's programme to meet the growing vector-borne disease 
problem developed it became increasingly evident that fundamental information 
on biology and ecology was essential if satisfactory and economical vector control 
was to be achieved. Filariasis and Aedes research units were set up to carry out 
biological and ecological studies as a basis for deciding what control measures 
could most effectively be employed. 

The methods for measuring changes in the numbers of Aedes and Culex are 
not entirely satisfactory. They are therefore being examined and improved so that 
any significant changes in the vector populations may be readily recognized and 
the possible consequences considered. A scientific group 1 convened by WHO in 
1966 reviewed problems in the study of mosquito ecology, advised on current 
studies and established guidelines for the methodology to be used in future inves
tigations. 

For the eradication of malaria it is important to ascertain the factors influenc
ing the ecology of vectors. House-spraying has not interrupted the transmission 
of malaria in some places - which have become known as "problem areas"- be
cause of the habits of the vector, the habits of the human population, or other eco
logical factors. Investigations designed to achieve a better understanding of this 
problem have been undertaken by the Anopheles control research unit in Nigeria 
and by other bodies in Mexico, Central America, Iran and Iraq. 

The rapid and unplanned expansion of urban centres in many of the developing 
countries and the consequent inability of municipal services to deal effectively with 
the larger amounts of liquid wastes has resulted in an increase in Culex pipiens 
fatigans, the principal urban vector of filariasis. In areas of South-East Asia where 
urban filariasis was already common, this has been followed by a still greater and 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 368. 
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nsmg incidence of filariasis due to Wuchereria bancrofti. Most programmes 
undertaken in the past to control this mosquito have failed through wrong choice 
of insecticide, the development of resistance on the part of the larvae or adult 
mosquitos to the insecticide selected, or insufficient information on the ecology 
of the insect. 

In co-operation with the Burmese Government, the Organization established 
a filiariasis research unit in Rangoon late in 1962 to study C. p.fatigans so as to 
develop effective and economically acceptable methods for its control. These 
studies have revealed many aspects of C. p. fatigans biology and ecology which 
were previously unknown or little understood, and have provided essential inform
ation for control programmes. Concurrent with the studies, a series of trials was 
carried out on larvicides that have been screened under the WHO scheme for the 
evaluation and testing of new insecticide compounds; the best of these, fenthion, has 
been selected as the larvicide of choice. 

A field trial was initiated in March 1966 in the Kemmendine neighbourhood 
of Rangoon, in an area of high mosquito density. Careful entomological 
evaluation based on new methods developed from the studies mentioned has 
shown the programme to be successful in reducing the mosquito population 
in the treated area by about 97 per cent. An epidemiological evaluation is being 
undertaken concurrently in the treated area in order to ascertain the extent to 
which transmission of filariasis has been interrupted. 

The insecticide usage and methods developed can be widely applied in urban 
areas of endemic filiariasis throughout South-East Asia and in the Western Pacific 
Region. 

The primary importance of the mosquito genus Aedes to public health continues 
to be the transmission of yellow fever by A. aegypti. However, in 1954 haemor
rhagic fever, a new disease syndrome since associated with Aedes-borne dengue 
fever, was recognized in Manila and has spread westward (see page 115). As the 
control of the vector A. aegypti and closely related species of the Stegomyia sub
genus is as yet the only means of prevention, a high degree of priority has been 
given to research on this vector. 

WHO, in collaboration with the Government of Thailand, established an 
Aedes research unit in Bangkok in 1965, to carry out research on the bionomics of 
A. aegypti and A. albopictus, to study their insecticide susceptibility and to develop 
methods for their control. The procedures developed by the Aedes research unit 
should be applicable to other areas in the Western Pacific and South-East Asia 
Regions. 

A global survey of Aedes (Stegomyia) species, to which a large number of 
laboratories and individual research workers are contributing, was initiated by the 
Organization. It is already apparent that Aedes vector densities are high in and 
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around the cities of West and East Africa as well as in the rain forests. Conversely, 
it is now known that, despite its previously high density in the Mediterranean basin, 
A. aegypti is now rare there. It is still present in some areas of the Caribbean in suffi
cient numbers to have served as a vector in a recent serious outbreak of dengue. 

Similar surveys will eventually be undertaken on other vector species of 
mosquitos, the distribution and density of which are imperfectly known, such as 
Culex tritaeniorhynchus, the vector of Japanese encephalitis. 

These studies have been extended, in collaboration with FAO, to include tick 
vectors of human disease in an effort to determine whether they are present in a 
density sufficient for the transmission of human disease. 

The difficulty of eradicating, as distinct from controlling, a species, has again 
been manifested with respect to Aedes aegypti. In the Region of the Americas, 
by June 1967 the following countries and territories had eradicated Aedes aegypti: 
Argentina, Bermuda, Bolivia, Brazil, British Honduras, Chile, Costa Rica, 
Ecuador, Guatemala, Honduras, Nicaragua, Panama, Paraguay, Peru and Uru
guay. In French Guiana, Colombia, El Salvador and Mexico, however, eradica
tion had been achieved but some localities had become reinfested; and in the 
Caribbean, the campaign was in its final phase in Trinidad, was making some pro
gress in Cuba, but had been interrupted in Jamaica, Haiti, the Dominican Repu
blic, Guadeloupe, the British Virgin Islands and Dominica. Elsewhere in the 
area, the campaign had stopped or was progressing only slowly. 

Resistance of Aedes aegypti to the chlorinated insecticides in all the countries 
and territories still infested has largely contributed to the delay in completing the 
eradication of the mosquito in the Americas. Some new organophosphorus 
insecticides are now available which can be satisfactorily used against the Aedes 
aegypti strains resistant to the chlorinated compounds. Serious financial and 
administrative difficulties in most of the countries and territories involved will also 
have to be overcome if the programme is to be successful. 

Biological Methods of Control 

The Organization's interest in the potentialities of biological methods of 
vector control in public health entomology arose because of resistance to insec
ticides and ecological side-effects. For example, larviciding operations may so 
disturb the balance between the aquatic stages of a target vector and its natural 
enemies as to lead to the early resurgence of the vector population to an even 
higher level; or other, non-target organisms may be adversely affected. 

An early example of vector control by biological methods was the pilot project 
carried out by WHO in co-operation with the Government of New Zealand on the 
Tokelau Islands. _It led to the successful establishment ofCoelomomyces fungal 
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pathogens (derived from Aedes albopictus in Singapore) in an isolated and 
previously disease-free atoll mosquito population of another species, A. 
polynesiensis. 

Subsequently field studies were made of high natural mortalities in Anopheles 
gambiae resulting from heavy infection with a strain of C. indicus which is locally 
abundant in rainy-season pools near the Victoria Falls, Zambia. Studies were 
also undertaken of other possible biological control agents suitable for use in reduc
ing the incidence of Aedes polynesiensis, not only in the Tokelau Islands but 
elsewhere. These other agents included neotropical cranetlies of the genus Sigma
tomera, the aquatic larvae of which prey upon larval Aedes (Stegomyia) in tree
holes, and some predators of rats which might reduce the numbers of rat-gnawed 
coconuts that serve as A. polynesiensis larval habitats on certain islands of the 
South Pacific. 

Encouraging field results have been obtained with certain larvivorous annual 
fishes. For example, certain species of the South American genus Cynolebias and 
of the southern African genus Nothobranchius are characterized by desiccation
resistant eggs and a rapid life cycle, which render them particularly suitable for 
use against anophelines and other mosquitos that breed in temporary pools. 
The re-awakening of interest in the use of larvivorous fish on a sound ecological 
basis has also been marked by the issue of an annotated bibliography of the 
widely scattered literature on the subject. A practical measure has been the 
introduction into Rangoon of a Bangkok strain of the originally Caribbean 
larvivorous fish Lebistes reticulatus, which is remarkably resistant to high levels 
of pollution. It is hoped that it may play an important part in integrated control 
procedures against the filariasis vector, Culex pipiens fatigans. A further field 
experiment receiving WHO support involves the introduction of protozoan 
(microsporidian) and mermithid nematode parasites of C. p. fatigans and Aedes 
aegypti into the Nauru Islands. 

Perhaps the most important single activity developed under the biological 
control research programme has been the Organization's global survey for potential 
biological control agents. To assist in this work a compilation of the available 
literature on pathogens, parasites and predators of medically important arthropods 
was published, 1 and a WHO International Reference Centre for the Diagnosis of 
Diseases of Vectors was designated at Ohio State University, USA. A pocket 
kit was devised by WHO to help investigators in collecting pathogens and para
sites of diseased vectors and mailing such material to the International Reference 
Centre. By 1967, 791 of these kits had been distributed. 

1 Jenkins, D.W. (1964) Pathogens, parasites and predators ofmediCillly important arthropods, World 
Health Organization, Geneva. 
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Genetic M et hods of Control 

During the last few years, considerable progress has been made in research 
on the control of insects by genetic manipulation. In 1963, the WHO Scientific 
Group on Genetics of Vectors and Insecticide Resistance stated that genetic 
control "implies the use of any condition or treatment that can reduce the re
productive potential of noxious forms by altering or replacing the hereditary 
material".1 In practice, genetic control means that insect vectors of disease, after 
being modified genetically, must be produced in enormous numbers for release 
in the field in order to achieve a significant reduction in the insect population within 
a few generations. The genetic approach is selective in the control of a species 
and carries no hazard for any other living creatures in the area. 

Genetic control has so far been limited to the release of insects which have been 
sterilized by ionizing radiation or chemosterilants. The successful application 
of the sterile male technique for the control of screw-worm and fruit flies has given 
impetus to the use of this method of control for many other insect species. Other 
mechanisms known to geneticists are available and may be adopted for vector 
control. These include cytoplasmic incompatibility, hybrid sterility and sex-ratio 
distorting factors. 

Of the different methods of genetic control, the greatest emphasis has been 
placed in the programme on cytoplasmic incompatibility. Within certain species 
complexes of mosquitos the cytoplasm of the egg causes incompatibility between 
isolated populations. Crosses between certain strains of mosquitos produce no 
offspring. Control can be effected by mass-rearing males of one crossing type and 
releasing them into the area populated by an incompatible crossing strain. This 
principle of control is comparable to that of the sterile male technique, with the 
difference however that the inhibiting effects of irradiation are avoided. 

Among insect vectors of disease, the incompatibility phenomenon is known to 
occur in the Culex pipiens fatigans and Aedes scutellaris complexes. A number of 
strains of the Culex complex are incompatible with each other; for example, a 
strain of C.p.fatigans from Fresno, California,hasbeen found to be incompatible 
with the Rangoon strain. By further crossing of the Fresno strain with the Paris 
strain a special strain (DJ has been synthesized for genetic control of C. p.fatigans 
in Rangoon. When males of this strain are mated with females of the Rangoon 
strain, no offspring are produced. In cage experiments various proportions of 
D1 males were released into colonies of the Rangoon strain. Within a few gene
rations the colonies were eradicated. 

In the recent trial conducted by WHO in a small village named Okpo, about 
26 kilometres from Rangoon, 5000 D1 males were released per day. Within three 

1 Wld Hlth Org. techn. Rep. Ser., 1964, 268, 20. 
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months no C. p. fatigans could be found in the area. WHO is also considering a 
field experiment for the genetic control of the Anopheles gambiae complex, which 
consists of five sibling species. All the twenty possible crosses between these five 
species result in hybrid male sterility to a varying degree. A cross, producing all, 
or nearly all, sterile males, would eliminate the need to segregate the sexes in mass 
production for purposes of genetic control. In laboratory experiments, sterile 
hybrid males added to a population of normal males and females appreciably 
reduced the number of viable eggs laid by the females. Introduction of these 
hybrids into the wild population can be made at any stage, including the egg. 

Rodents and Rodenticides 

Widespread, unplanned and rapid urbanization has in many areas resulted in 
an untoward increase in commensal rodents. The problems of controlling them 
have been complicated by the development of resistance to the anticoagulant 
rodenticides. This resistance has already been verified in the common rat (Rattus 
norvegicus) in several parts of Denmark and the United Kingdom and has been 
reported in the cane-field rat in Guyana. 

The Organization has therefore carried out, in close collaboration with FAO, 
a number of field trials of a new rodenticide and is encouraging research on the 
effects of certain new compounds on different species. A seminar, convened in 
1966, to stimulate work on rodent control, discussed standard test methods for 
the early recognition of rodent resistance to anticoagulant rodenticides and the 
subjects on which research is urgently needed. 

Application and Dispersion of Pesticides 

Considerable progress has been made during the past ten years in the develop
ment of efficient, reliable and safe equipment for the application and dispersion 
of pesticides (including insecticides). An illustrated manual on equipment for 
vector control has been issued. 1 The hand-operated compression sprayer which 
is in wide use for malaria eradication has been improved and has been adopted 
as standard equipment. 

Attention has also been given to the development of equipment for applying 
molluscicides and for the application of pesticides from the air. However, much 
remains to be done to improve existing apparatus and to devise components that 
will reduce waste, regulate dosage and avoid environmental contamination. 

1 World Health Organization (1964) Equipment for vector control, Geneva. 
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A very small dosage (112 to 450 ml per hectare) of insecticide concentrate 
sprayed by aircraft is considerably more effective than greater quantities of a more 
dilute insecticide, and has successfully stopped epidemics of St Louis encephalitis. 
The use of this "ultra-low volume" concentrate for controlling Aedes populations 
is being tested in a search for an effective method for stopping epidemics ofhaemor
rhagic fever, dengue and yellow fever. 

Dichlorvos, a fumigant insecticide which can be released slowly in very low 
concentration from suitable dispensers, has been given field trials. Good results 
were attained in killing mosquitos entering treated huts but complete interruption 
of malaria transmission was not demonstrated in the particular area in which the 
trial was carried out. 

Cheese-cloth impregnated with a carbamate insecticide (OMS-33) and attached 
to the internal surfaces of walls of huts has been found to give effective mosquito 
control, but for a shorter period than normal residual spraying. However, the 
amount of insecticide applied per hut was only 22 to 27 g for the cheese-cloth 
application, as compared to 135 g for the residual spray. Investigation of this 
method is being continued, since it may overcome the difficulty of loss of insecti
cides applied to porous surfaces such as mud walls. 

Following research completed in 1960, the "blocks away" method of aircraft 
disinsection- by the use of aerosol sprays in the aircraft after the doors are closed 
and before take-off- was recommended by WHO and has been adopted as a 
routine practice in many parts of the world. Previously the disinsection of air
craft had normally been carried out on the ground or during flight; both methods 
are of doubtful efficiency and have serious operational disadvantages. 

Subsequent investigations have proved that dichlorvos is effective for the 
disinsection of aircraft. Because of concern for the possible health hazard to 
crew and passengers, very careful toxicological investigations were carried out 
over several years, after which dichlorvos was declared safe for use in aircraft by a 
WHO expert committee on the safe use of pesticides in public health (1966).1 

Apparatus has been devised for distributing small amounts of this fumigant 
throughout large jet aircraft. Units installed in two commercial aircraft have 
demonstrated their effectiveness in killing insects which were placed aboard in 
order to test the system in flight. Several airlines have shown their interest in 
utilizing this equipment, and large aircraft manufacturers have agreed to install it 
in new aircraft on request. 

Investigations were carried out by WHO in East and West Africa, and in the 
Western Pacific, Eastern Mediterranean and South-East Asia Regions, on how 
aircraft disinsection is performed in practice, on how mosquito control is carried 

1 Wld Hlth Org. techn. Rep. Ser., 1967, 356. 
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out in international airports, and on the effectiveness of the International Sanitary 
Regulations for preventing the transportation of mosquitos by air. A plan for 
improvements is being developed. 

* * 
* 

In attempting to reach a conclusion from the work of the past ten years and 
to look into the future one is drawn to the findings of a scientific group in 1964. 
Having reviewed the collaborative programmes on insecticide resistance and 
vector control, it confirmed that there is no single solution to the insecticide 
resistance problem, which must be accepted and circumvented in numerous ways. 
Advances in the next ten years must therefore be made on several fronts, and will 
require the combined efforts of many disciplines. 

The development of new insecticides will require further attention to methods 
of formulation and application, to toxicological research on hazards to humans, 
and ecological research on possible side-effects on the environment. The develop
ment of entirely new control methods, based on artificially sterilized or incompa
tible males, requires more research into the genetics, physiology, ecology and 
behaviour of the insect vectors; such research is also essential for the maximum 
effectiveness of chemical control. The need will arise for operations against a 
wider variety of insects such as the vectors of filariasis and of arboviruses. The 
progress achieved thus far, while not opening the way to a single, simple solution 
to the problem, offers a reasonable assurance that effective vector-borne disease 
control programmes can be carried out despite the resistance phenomenon. 




