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INTRODUCTION 

This yearly report on the development of the malaria eradication programme has 

the aim of providing not only an annual review of the progress of the global malaria 

eradication programme but also to give a critical appraisal of the gains and losses 

of the whole campaign. 

The year 1961 marked a turning point in the global malaria eradication effort 

and this point can be observed from three different aspects. The first one is in • relation to the shifted operational emphasis in those malaria eradication programmes 
which began soon after the historical Eighth World Health Assembly resolution taken 

in Mexico City (1955). Many of the mammoth deployments for the large -scale field 

spraying operations against the vector are now subsiding and the increasing size of 

the areas under consolidation is shifting the battlefield to, the quietness of the 

laboratories where thousands of trained eyes look for the remaining reservoirs of the 

disease, and a detective -like operation follows to discover the origin of the positive 

cases and their causes. In like fashion, even in programmes still under the attack 

phase, there is a greater tendency to visualize the operation in terms of the epidemio- 

logical assessment rather than by counting the population protected or the number of 

houses sprayed. A healthy anxiety is growing in those responsible for steering these 

programmes about what is happening to the level of transmission and how best to • recognize operational failures quickly. In advanced programmes, the finding of a single 

positive blood slide creates a chain reaction of epidemiological inquiries and control 

measures, as if it were a pestilential disease. 

The second aspect refers to the jncreased consciousness of the need for sound 

programme planning. An operation such as malaria eradication requires exceptional 

skill, adequate knowledge of the problems involved and the application of sound 

management principles. These essential criteria have been expressed in policy documents 

issued by the Organization. New plans of operations are now being developed in 

conformity with such criteria and the old plans are being revised to bring them into 

line with the Organization's policies. 
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The third aspect is in relation to the new line of approach towards malaria 

eradication in the newly - independent countries the planning of pre -eradication 

programmes with the objective of helping governments to build up gradually the necessary 

operational services and facilities for an eradication campaign, as well as an adequate 

supporting rural health infrastructure. This essential line of approach to eventual 

eradication in such countries is now fully recognized and a series of pre- eradication 

programmes are gradually bringing the whole of Africa into the global endeavour for 

eradication. Furthermore, in some instances where pre -eradication surveys or even 

malaria eradication programmes had been prematurely planned, these operations have 

been revised in favour of setting up a more realistic pre -eradication programe. 

The establishment of pre -eradication programmes in appropriate areas will permit the 

building of a solid foundation for the eventual more certain and more efficient 

development of a malaria eradication programme in the future. 

A rapid assessment of the year's advances already demonstrates the tangible 

dividends of the global campaign. A population of 24 millions living mostly in tropical 

and sub -tropical areas has moved from the attack into the consolidation phase during 

1961, and over 100 million people are envisaged to cross the same line during the 

current year. An official register of eradicated areas was established. The first 

certification inscribed therein related to a large part of Venezuela; this certification 

took place after the area had been inspected and all the technical requirements 

fulfilled. Three other countries have requested the visit of a certification team. 

Regional malaria conferences have given the opportunity for delegates of countries 

sitting around the conference table to request and accept the close and at times severe 

scrutiny and comments by their colleagues from neighbouring countries which has led 

to the improvement of eradication operations. Border meetings of technical authorities 

convened in different parts of the world, draw up plans for co- ordinated activities, 

exchange of information and reciprocal protection, even though some of the countries 

participating do not have official diplomatic relations with each other. Along the 

parallels, from Mexico to the Philippines, or along the meridians, from the United 

States of America to Argentina or from the USSR to South Africa, malariologists are 

unifying their technical language and uniting their efforts making the malaria 

eradication programme a real world -wide co- ordinated endeavour. 

The World Health Organization can look to the future with confidence. 
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I. GENERAL PROGRESS AND PROSPECTS 

1.1 Over -all picture 

During 1961 there has been further steady progress towards the goal of global 

malaria eradication. Table A gives a summary of the present status of malaria 

eradication by regions as at 31 December 1961. From this it may be seen that of a 

• total population of 1420 million people living; in currently or formerly malarious 

areas from which information is available, 317 million, or 22.4 per cent. are now in • areas where malaria has been eradicated, while 50 per cent. (710 million people) are 

covered by malaria eradication programmes at various stages of development. 

In the African Region only a few countries in southern Africa and the islands 

of Mauritius, Zanzibar and Pemba had embarked on malaria eradication programmes but 

these were progressing fairly satisfactorily. It is in this region that the policy 

of pre -eradication programme is having its widest application and plans for several 

such programmes had already been drafted by the end of 1961. The need for the training 

of technical personnel is also keenly felt in Africa and it is anticipated that this 

need will be very largely met by the setting up of two training centres in the region 

in the near future. 

In the American Region the last two countries without eradication programmes in • 1960, namely Cuba and Haiti, initiated the preparatory phase during 1961. Every 

country in this region, therefore, now has a malaria eradication programme in progress. 

A considerable step forward was also made in two other respects - one in the very large 

programme in Brazil where preparatory phase operations were extended to almost all 

malarious states, and secondly in that large area of Venezuela which was certified 

to have achieved eradication of malaria. In this region careful attention is still 

being paid to the administrative and financial aspects of programmes in a number of 

countries and epidemiological assessment activities are being further developed to meet 

increasing demands in this direction. 
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In South -East Asia, all the countries in the region now have malaria eradication 

programmes except Bhutan and Maldive Islands which constitute a very small percentage 

of the total malarious population of the region. Good progress has been, made in some 

of the countries and eradication appears to be in sight in Ceylon. In most other 

countries problems associated with the provision of sufficient trained staff and 

adequate administrative machinery are receiving the required attention. This region 

contains the largest single malaria eradication programme in the world, namely that 

of India and here the progress can be considered to be satisfactory. 

In the European Region only Algeria and Morocco have not yet embarked on malaria 

eradication programmes. If we consider continental Europe by itself, we find all 

the malarious countries with eradication programmes and that eradication has been 

achieved in 90 per cent, of the population involved. It can be said that in this 

part of the region there are practically no operational or administrative problems and 

no technical ones and it is expected that all of these countries will achieve eradication 

within the next four or five years. In countries of the region situated outside 

continental Europe, progress has also been made in Turkey which has a fairly advanced 

eradication programme and preparatory training of personnel is being undertaken in 

Morocco. 

In the Eastern Mediterranean Region half the malarious countries have malaria 

eradication programmes. The largest of these from the population point of view is 

Pakistan with 94 million people living in malarious areas representing 55 per cent. 

of the total population of the region at risk to malaria. The Pakistan malaria 

eradication programme was started early in 1961 and is progressing, though somewhat 

behind the originally planned schedule. 

In the Western Pacific Region there are malaria eradication programmes in. a 

quarter of the countries covering 35 per cent, of the total population living in 

malarious areas. In thï's region also it has been necessary to redefine the projects 

and in some countries pre -eradication programmes are now being developed. The 

programme in the region as a whole, however, shows noticeable advances from the 

standpoint of operational expansion and improvement of both technical standards and of 

administrative facilities. 

1961 may be considered to have been a year of both advance and consolidation of 

achieved advances. While new problems continue to appear, the outlook for the future 

is an optimistic one. 



TABLE A. SUММАRУ OF STATUS OF MALARIA ERADICATION BY REGION AT 31 DECEMBER 1961 

(population in thousands) 

iеgion 

(1) 

Total 

population 

Malaria never 

indigenous or 

disappeared 

without spec- 

ific anti- 

malaria 
measures 

(3) 

Population 

of original 

malarious 

areas 

Malaria 

eradication 

claimed 

(Mainten- 
ante phase) 

(5) 

With eradication programme 

No eradic- 

ation prog- 

gamme under 
Consolida- 

tun phase 
(6) 

Attack 

phase 
(7) 

PrepкLra- 

tord 

pj 
Total 

(9) 

AFR 167 078 14 521 152 557 3 022 1 559 1 407 - 2 966 146 569 

Aпчн 413 881 267 289 146 592 56 279 17 879 39 021 33 413 90 313 - 

SEAR 616 222 45 463 570:759; 1 427 : 6 646 501 322 20 870 528 838 40 494 

EUR 690 746 388 326 : 302 420 240 196 30 167 13 890 - 44 057 18 167 

EMR 209 505 37 221 172 284 1 852 12 569 9 101 5 053 : 26 723 143 709 

WPR* 209 525 134 214 75 311 14 215 6 052 10 667 71 16 790 44 306 

Total 2 306 957 887 034 1 419 923 316 991 74 872 575 408 59 4Q7 709 б87 393 245 

WPR ** 

Total 

694 722 

3 001 679 

Where information available 

** 
Information not available LChina (mainland), Korea (North), Mongolian People's Republic 

and Viet Nam (North 
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1.2 Global epidemiological assessment 

A large number of programmes in the global campaign for malaria eradication were 

launched during the years 1956 -1957. Assuming an average duration of the attack 

phase of four years, one would therefore expect to see considerable areas and 

populations reaching consolidation phase during 1961. 

This expectation has been largely, although not entirely, fulfilled. Table B 

below summarizes the populations that moved during the year under review from attack 

phase into consolidation phase in the different regions and it will be seen that a 

total population of more than 24 million in 19 countries has been affected by this 

significant progress. 

TAВT,F B. POPULATION MOV Т) FROM ATTACK PHASE INTO CONSOLIDATION 
PHASE DURING 1961 BY REGION 

(population in thousands) 

Region 
Population of countries 
included in attack phase 

at January 1961 

Population moved from attack 
phase into consolidation 

phase during 1961 

А R 23 761 12 767 

EMR 13 065 3 777 

EUR 5 174 1 661 

SEAR 23 267 3 586 

WPR 7 556 2 612 

ТСУАL 72 823 24 403 

* 
Country programmes included in above data: 

AMI : Bolivia, Jamaica, Mexico, Peru, Surinam 
EMR : Iran, Iraq, Lebanon, Libya, Syria 
FUR : Romania, USSR, Yugoslavia 
SEAR: Afghanistan, Burma 
WPR : China (Taiwan), North Borneo, Philippines, Sarawak 
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A word of explanation is needed for the better understanding of this table. 

The only shifts of population that were considered for this presentation were those 

from attack phase into consolidation phase. Changes of population figures by movement 

of this population into maintenance phase, or by reclassification of original malarious 

areas, r,r by natural increase of population, were not taken into consideration. For 

this reason Table B does not include country programmes in which changes of the 

population figure in the consolidation phase were due only to the causes just listed. 

The increase in the population figure for consolidation phase areas by region as 

presented in Table B can therefore not be compared with the population figure for 

this phase as given in summary Table A on page 7, or the Table 1 for regions in Part 

II of this report. An impression of the consolidation phase areas added in 1961 can 

also be gained from Maps I and II of global epidemiological assessment for 1960 and 

1961. 

While on the whole the progress illustrated by Table B is gratifying and 

satisfactory, it must be pointed out that according to schedule more populations in 

more programmes should have reached consolidation phase by 1961. The outstanding 

causes for this delay in progress in all regions are still administrative, operational 

and financial difficulties in the running of programmes, which have, however, to some 

extent been overcome during the year under review. In some areas the delays in 

reaching consolidation phase, or even in breaking transmission, are due to technical 

problems. Amongst these we may mention resistance to one, and sometimes both, 

groups of insecticides (DDT and dieldrin) by a vector species, such as that of 

Anopheles albimanus in some parts of Central America and that of A. stephensi in 

Southern Iran. Another entomological cause for difficulties in breaking transmission 

is that of partially or entirely exophilic habits of the main vector, or of a secondary 

vector, either as a natural habit or as an acquired habit under the pressure of 

insecticide application. This factor would seem to underlie problems of persistent 

transmission in some parts of Mexico and Central America in regard to A. albimanus 

and A. pseudopunctipennis, and in some parts of South America in regard to 

A. nuñez- tovari; the same problem arises in regard to A. balabacensis in parts of 

Indo -China and to anophelines of the punctulatus group in the South Pacific and 

Netherlands New Guinea. 
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It willbe seen from Table B that the greatest.progress in terms of. populations 

moving into:: consolidation.phase in 1961 was achieved in .the American Region.. A very 

large proportion of the population in the figure given is the population affected by 

this shift in Меxicо. Further substantial populations- could also be put into 

consolidation phase (i.e. spraying could be withdrawn) in Bolivia, Jamaica and Surinam. 

Apart from these countries, a considerable number of additional programmes in the 

American Region were started in 1956 and 1957 in which, however, spraying oould not ,yet 

be withdrawn in,any areas. The delay in attaining consolidation phase status, in.. 

t.iese programmes is due to the fact that in most .of them the attack phase was begun 

with a once- yearly spraying cycle by dieldrin. By 19581959 it became clear that the 

once -yearly spraying cycle with dieldrin was not able to effect interruption of 

transmission, either because the main vector species had developed physiological 

resistance against dieldrin or because a single spraying cycle per year with any 

insecticide could not be effective on account of the large amount of insecticide deposits 

rubbed off - Sprayed surfaces during such long periods or because of the large number 

of new houses or huts built during the year. Consequently, in all these programmes 

the spraying procedure was changed from dieldrin once a year to DDT twice a year, this 
shift having taken place during the years 19591960. As interruption of transmission 

had not been obtained before this change in spraying procedure, this time has to be 

regarded as a recommencement of the attack phase, and consolidation phase could therefore 

not possibly have been reached by 1961. Evaluation data available for 1961 show, . 
however, that interruption of transmission has by now been achieved in most of these 

programmes.. This -progress must be ascribed not only to the change óf`- spraying schedule 

but also to the considerable strengthening of evaluation (case detection) activities 

by which it has. been possible to reveal any undue continuation of transmission in 

scattered areas and to take appropriate remedial measures in time. 

Judging solely ray the data given in Table B, not much progress would appear evident 

in the European Region. This is, however, a wrong impression; on the European continen 

the large majority of the population has already been in the consolidation or maintenance 

phase for the last two or three years and the very substantial progress which'hаs been 

made during 1961 was in the further improvement in the epidemiological situation in 

these areas, i.e., a considerable further decrease in the number of residual cases 

of malaria. On the European continent only populations in some small areas are still 



A15 /Р &В /2 
Part I 

page 11 

in attack phase (in Albania, Romania, and Yugoslavia) and it can be confidently 

expected that the consolidation phase will be attained in all these areas before the 

end of 1962 as planned. 

Very good progress has been made during 1961, as judged by epidemiological criteria, 

in the north -eastern tier of countries in the Eastern Mediterranean Region (Iran, 

Iraq, Israel, Jordan, Lebanon, Syria) as is clearly shown by the presentation of data 

for this Region in Table B. The outstanding problem in malaria eradication in this 

area is still that of Southern Iran where a combination of unfavourable factors, such 

as large -scale nomadic movements and double insecticide resistance in A. stephensi, 

makes interruption of transmission impossible by ordinary methods at present. The 

first evaluation data available for the new large programme in Pakistan, in which the 

attack phase began only in 1960, seem to indicate that interruption of transmission is 

being achieved. 

Of the population of 3 586 000 in the South -East Asia Region shown in Table B 

which have moved into consolidation phase during 1961, 3.5 million are in Burma and 

86 000 in Afghanistan. While there is reasonable hope that the situation in the now 

achieved consolidation phase area of Burma can be maintained and further improved, it 

should be remembered that over 10 million population in that country are still in the 

attack phase and that the progress of the eradication programme in those districts • is not yet fully assured, mainly because of operational difficulties. In Afghanistan, 

the whole conduct of the eradication operations has been greatly improved during the 

year under review and it is confidently expected that spraying can be withdrawn from 

an additional population of approximately 1.5 million during the coming year. 

In Ceylon, the steady progress of 1959 and 1960 has continued during 1961. While 

during 1961 spraying has not yet been withdrawn from the present attack phase area 

(and this country therefore is not included in Table в), the epidemiological situation 

in that area is highly satisfactory and spraying will be withdrawn during 1962 from 

practically the whole remaining area in the attack phase. 



A15/P&B/2 
Part I 
page 12 

The gigantic malaria eradicati.rn programme of India (x+24 million) seems on the 

whole to be making satisfactory progress. At the beginning of this programme in 1958 

it had been envisaged that spraying might be withdrawn from very substantial areas 

in 1961. An assessment of evaluation (case detection) procedures and results have 

shown, however, a certain number of not previously anticipated residual foci. Also, 

due to some delays in the implementation of the case -detection /surveillance programme, 

these operations had not reached, in some states and areas, the degree of efficiency 

demanded by the directing authorities of the Indian malaria eradication programme 

before deciding on withdrawal of spraying, which was therefore postponed by these 

authorities. It is, however, envisaged on the basis of data accumulated during 1961 

that such withdrawal of spraying will be possible for a population of 125 million in. 

1962. 

In the Western Pacific Region, in North Borneo and Sarawak, interruption of 

transmission had already been achieved in large parts of the programme area of these 

countries and some parts of the area have been put into consolidation phase (see Table В). 

The eradication programme in the Philippines has been lagging since 1958 and the 

situation as judged by epidemiological standards has not very much improved during 1961. 

In substantial areas interruption of transmission has not yet been achieved in spite 

of more than four years of attack phase operations. The difficulties in this programme 

are chiefly of an administrative and operational nature. The whole of Taiwan is either 

in maintenance or consolidation phase and the good progress of the last years has 

continued during 1961. One small new focus of transmission was discovered in June 

1961 which was quickly and efficiently dealt with. The whole island will probably 

reach complete eradication within the next two years. 
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II. TRAINING AND STAFFING FOR NATIONAL MALARIA ERADICATION PROGRAMMES' 

The international malaria eradication training centres have continued to play 

a large part in the provision of persons trained in malaria eradication techniques. 

The numbers attending the regular courses in 1961 are shown in Table C below: 

ТАВТЕ C. COURSES ATTENDED BY STAFF OF NATIONAL MALARIA ERADICATION 
SERVICES AT TRAINING CENTRES IN 1961 

Training 
centre 

Тyре of course 
Number of 
courses 

Medium of 
instruction 

Number 
аtteлdin g 

Belgrade Senior 1 French 13 

Junior 1 French 21 

Cairo Junior 2 English & Arabic 53 

Senior 1 English 20 

Jamaica Senior 3 English 36 
Junior 1 English 13 

Maracay Senior 1 Spanish 11. 

Sáo Paulo Entomological 1 Portuguese 18 

Tala Junior 1 English 17 

Total - 12 - 202 

The persons attending the courses referred to in the table came from 57 different 

countries. 

The centre in the Western Pacific Region at Tala, Philippines, was temporarily 

closed due to administrative difficulties, but negotiations are already in hand for it 

to be reopened in 1962. In addition to the course referred to in the above table, 

an engineers course was held at Tala at the beginning of the year and this was 

attended by some 4О students. 
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Plans were initiated for the opening in 1962 of two international training centres 

in West Africa - one in English language and the other in French. Arrangements have 

also been made for two senior courses - one in English, the other in French - to be 

conducted in Moscow, USSR, in 1962. 

In addition to the above international centres, considerable attention has been 

given to providing assistance to the establishment and running of national training 

centres. In this connexion, two centres have been opened in Pakistan, Dacca and 

Lahore, where courses for microscopists have already been conducted. There was in 

addition a senior course for 15 trainees in Peshawar. In the same region, the 

Eastern Meditèrraneari, two courses, each- catering for about 25 persons, were held at 

the training centre in Ethiopia. In the. South -East Asia Region too, there has been 

growth in the field'of training. The Malaria Institute of India at Delhi has 

continued to give training to nationals from many parts of the region. Seventy -five 

medical officers were trained in two courses, including participants from Nepal, 

Afghanistan and Viet Nam in addition to those from the Indian programme. A course 

was also given to 54 malaria inspectors. In Indonesia, where the national staff has 

increased tremendously during the year, training has been given great emphasis. In 

addition to the training of some 100 microscopists in East and West Java, and 25 

administrative assistants in Djakarta, an entirely new training centre was opened in 

Tjiloto in September. Before the end of the year, 30 zone chiefs and 21 sub -zone 

chiefs had received carefully prepared courses of instruction. 

While the international and larger national centres referred to above are providing 

and will continue to provide the basic training for senior technical and junior 

supervisory staff, field experience and the training of lower echelons must take place 

in the countries of origin. This has been the case throughout 1961. All WHO staff 

in Turkey, for example, have given lectures at the various training courses which have 

been held. In Ghana the main activity of the project staff for the year has been 

training, concentrating on geographical reconnaissance. In Cameroun there was a 

training course for microscopists and entomological aides. Here the difficulty in 

finding suitable recruits was accentuated in that only 27 of the 40 undergoing training 

were acceptable. Geographical reconnaissance was the subject of the seminar in Iran 

and received detailed attention from a training point of view in Somalia and in Burma. 
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In the latter a course for some 25 national staff was conducted by the WHO engineer. 

Training in Jordan, assisted by WHO advisory staff; -was focussed on surveillance 

activities and both active and passive case detection agents were trained. Social 

welfare workers were trained as surveillance agents in Burma. Assistance was given 

to the training of 37 junior inspectors in Afghanistan, microscopists, entomological 

aides, surveillance agents. and squad leaders in Cambodia, technicians, assistant 

technicians and microscopists in North Borneo. In the last two named countries, 

a hundred employees of the national staff were involved. In Sarawak the WHO entom- 

ologist conducted a preliminary course to train entomological technicians. At the 

completion of this course, with the assistance of the Regional entomologist, selected 

candidates together with two of the North Borneo national staff, were given instruction 

in the more advanced entomological techniques. 

Another form of assistance to training given by the Organization through its 

advisory staff is hélp to national staff in the preparation of teaching media such as 

the manual for assistants used in Morocco where more than 1000 persons will require 

training. The Organization continues to encourage such technically sound manuals 

and teaching aides, which, with the assistance of WHO advisory field staff, are prepared 

in a form of most value to the programme in which they will be used. 
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III. OPERATIONAL ASPECTS 

3.1 Planning, organization and management 

Experience continues to prove the need for detailed and realistic plans before 

starting malaria eradication programmes. For this reason comprehensive criteria 

and methodology for the preparation of such plans have been developed1 and great 

attention has been paid to these, especially in the past year. Failures in some 

earlier programmes have shown that it is imprudent to begin even pre -eradication 

surveys before it has been demonstrated that an attack method exists which is applicable 

in all malarious areas of a country; that basic public health services exist in an 

adequate measure, or will be developed in time to support the surveillance operation 

and to maintain vigilance after eradication of malaria; and that funds can and will 

be allocated on a scale adequate to carry the programme through to completion. 

Governments in all regions, therefore, have been reviewing their plans of operation 

and revising those which do not comply with the stringent criteria now established. 

In the African Region considerable advances have been made in planning on the basis 

of earlier experience.. Special emphasis has been laid on careful preparation and on 

the creation of the necessary rural health infrastructure. In line with this policy, 

many countries in this region are now developing pre -eradication programmes. An aspect 

of preparatory work which requires special emphasis in this region is that of geographical . 
reconnaissance which is required to contend with the very complex pattern of life and 

population movements in African countries. 

It is to be noted that in the American Region new plans of operation have been 

developed in Cuba and Haiti and the preparatory phase is well advanced. In Brazil 

the National Malaria Eradication Service has been reorganized and under the terms of 

a Presidential decree there is a new flexibility which has permitted the expansion of 

the preparatory phase to almost all malarious areas of the country so that the attack 

phase will go ahead more rapidly than had been previously expected. 

1 "Manual on Preparation of Malaria Eradication Programmes" July 1961, Geneva 
(76 pages mimeographed document) 
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The situation in some countries of South -East Asia has improved with the formation 

of high level malaria eradication boards in Thailand and Burma. In Indonesia the 

Minister of Health has direct responsibility for the malaria eradication programme, 

and in Thailand malaria eradication has been put in the direct charge of an Under - 

Secretary in the Ministry. In India, with its decentralization of its health 

activities to the States, effective co- ordination has been achieved through an energetic 

central technical direction and the excellent support given to the programme by the 

Central Government. . 

In the Eastern Mediterranean Region new plans were completed for malaria eradication 

programmes in six countries and plans are being developed in three others. Greater 

attention is being paid to the administrative aspects of the programme in several 

countries of this region. 

In Continental Europe programmes are far advanced but even so further progress 

has been made in organization and management leading to greater efficiency of operations. 

In Morocco considerable attention has been given to the planning for the development 

of the rural health infrastructure prior to implementing the malaria eradication programme 

In the Western Pacific Region also, attention has been given to the redefinition 

of programmes and new plans of operation have been developed. A serious matter is 

that of the very low salaries at present paid to malaria workers in some countries 

of. the region, resulting in high turnover and difficulties in attracting workers into 

employment with the malaria service. 

3.2 Spraying operations 

There have been no important changes in the methodology of house spraying 

operations during 1961 except as a i.esult of increased emphasis on the details of 

good technique. DDT suspension has been used in most programmes; DDT emulsion or 

solution and dieldrin formulations have been used only where required by special 

circumstances. Hand -operated compression sprayers are still considered the best 

devices for most field situations and their number in the field has continued to 

increase in proportion to other types of sprayer. The method of training spraymen 

to work individually and to shoulder the responsibility for satisfactory results in 
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the houses they have sprayed, long used in American programmes, is gaining favour in 

some programmes in other regions. The pre -operational weighing and packaging of 

individual insecticide tank charges to improve the efficiency and accuracy of field 

work is being more widely employed. The consumption of insecticide per capita and 

per house is generally increasing, both due to the greater emphasis on total coverage 

and to the effort to spray all possible resting places of blood -fed mosquitos. 

Despite the obvious need for strong technical direction in large spraying operationE 

many programmes still do not have separate officers specially charged with this 

responsibility. The advantages of employing engineers, national and international, 

in such operations are far from universally appreciated. In a number of specific 

instances improved efficiency was reported during 1961 in programmes where spraying 

operations had been reorganized and where staffing had been improved during the previous 

year. At the field level, the importance of maintaining frequent training activities 

to deal with the problem of yearly temporary employment has been noted and action taken 

in some programmes. Many training and field manuals have been produced during the year. 

During 1961 there has been a growing appreciation of the importance of good maps 

and of complete geographical reconnaissance to the success of malaria eradication 

programmes. In the Eastern Mediterranean Region a seminar was held on geographical 

reconnaissance in one country and it has been recognized in that region that geograph- 

ical reconnaissance is needed even in areas which have already passed into the 

consolidation phase. Several attempts were made in the African Region to develop 

through field trials an efficient and adequate method of obtaining required maps and 

information on distribution of dwellings. 

Spraying operations were completed on schedule in most programmes. As geographical 

reconnaissance has progressed, more and more attention has been given to achieving 

and assessing the totality of coverage. Obstacles represented by closed houses, new 

houses, temporary shelters, silkworm culture, re- plastering of walls, etc. have been 

better defined and dealt with in a number of programmes. For instance, some countries, 

where one annual spraying cycle of short duration is carried out in the spring, have 

a summer spraying cycle specially to deal with the pending houses and summer shelters. 

In another region where a single spring spraying cycle is the rule, special "maintenance 

spraying teams" are employed to deal with pending and new houses while the regular 

spraying cycle is in progress. 
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It is to be noted that considerable interest has centred during the year on the 

development of improvements in spraying equipment. Recent work has resulted in the 

appearance on the market of better devices for regulating sprayer discharge and of 

nozzles less subject to erosion. Interest has also centred on providing easily 

extendable lances for use in places where ceilings are likely to be high. From 1959 

until the end of 1961 the Organization had a special Sprayer Evaluation Unit carrying 

out extensive field tests on these devices and improvements some of which are likely 

to be available for field programmes in the near future. 

• 3.3 Epidemiological evaluation and surveillance operations 

The tendency of increasing the emphasis which began in 1959 on epidemiological 

operations in malaria eradication programmes has continued_ during the year under review, 

Malaria case detection activities, which form the basis of epidemiological evaluation, 

both in the later stages of the attack phase and particularly as a part of surveillance 

operations in the consolidation phase, have been greatly augmented, as may be witnessed 

by the large increase of field personnel engaged in these activities in all malaria 

eradication programmes and by the very considei'able increase in the number of blood 

slides examined. The total number of blood slides examined in malaria eradication 

programmes was 9 253 704 in 1960, and in 1961 had increased to 24 370 226. The increase 

was specially marked in the South -East Asia Region where the number of blood slides 

10 examined rose from 2 722 000 in 1960 to 11 843 000 in 1961, a large share of this 

increase being due tó the rapidly expanding case detectión activities in India and 

Indonesia. There is an increasing tendency to utilize the experience of supervisory 

and field personnel of spraying operations for the logistic planning and organization 

of epidemiological operations. In some areas where problems of persisting transmission 

require frequent visits, personnel with dual responsibility are used, carrying out 

supplementary spraying and case detection at the same time. In Mexico, in large areas 

which have passed into consolidation phase during the year under review, the routine 

part of case detection activities has been transferred on all levels to the Field 

Operations Department which, during the attack phase, was responsible for spraying 

operations. 
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The standards laid down by the Expert Committee on Malaria at its eighth meeting 

in July 1960 for case detection and surveillance have been universally accepted and 

great efforts'have been made to introduce them into practice. It can be said without 

exaggeration .that the improvement in epidemiological evaluation has been the main factor 

in improving in 'general the performance of malaria eradication operations. It has 

made it possible to recognize in good time during the attack phase localized failures 

of spraying operations to bring about interruption of transmission and to take adequate 

remedial measures (see the remarks on American programmes under the chapter 1.2 

Global epidemiological assessment) ;..:. it has made it possi e"ïn many instances to base 

the decision on the time for withdrawal of spraying on a sounder basis and it has made 

for more efficient operations during the consolidation phase. The over -all progress 

made in this field is also reflected in the quality and number of quarterly reports 

on surveillance operations on the standardized forms designed by 4á10 which have been 

received in regional offices and headquarters. 

During the year under review eight more countries have been added to those already 

participating in this system of reporting, making a total of 35 countries. These 

reports give an, excellent basis for the epidemiological assessment of progress at 

regional and headquarters level and also furnish data for observing the development 

of operational patterns in surveillance. On this basis a review has been made recently 

on the staffing patterns and staffing needs in active case detection. This analysis 

has shown that the most important factors to be taken into consideration are population 

density and accessibility of localities. As judged by the adequacy of the examination 

rate reached in, populations (i.e. the number of blood slides taken per year in relation 

to the population) it would seem from the data analysed that, for a monthly cycle of 

active case detection visits, one surveillance agent can cover efficiently a population 

of approximately 10 000 if the population density of the area is between 100 and 200 

per km2 (this is a fairly common situation in rural areas). If the population density 

is below 100 he cannot cover more than approximately 7000; if the population density 

is above 200 he can cover a population of up to 15 000. 
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In April 1961 two experimental studies on surveillance, sponsored by WHO, in 

Mysore (India) and Ceylon, were concluded. The data from these studies show that 

under the epidemiological conditions of the trial areas monthly visits in active case 

detection would seem to be efficient enough for the purpose of surveillance and not 

much is gained by fortnightly cycles. On the other hand, six -weekly or eight -weekly 

cycles would definitely impair the efficiency of surveillance. In the Indian programme 

covering a population of over 400 million where case detection is mainly based on the 

active pattern, the difference between carrying out fortnightly or monthly house visits 

would have immense financial and logistic implications. In consideration of this, 

additional studies are being conducted in India in order to determine more conclusively 

under what conditions two -weekly cycles of visits can be replaced by four -weekly cycles. 

Another aspect that was studied in the original field experiments in Mysore and Ceylon 

was that of the proportion and epidemiological danger of asymptomatic malaria cases 

escaping detection by the ordinary fever surveillance procedure. This was investigated 

by means of check mass blood surveys. For at least one of the study areas (Ceylon) 

it can be said that the observations have shown that the number and danger of such 

cases is small and that most of them are discovered through epidemiological investigations 

of "contacts" (collaterals) of malaria positive fever cases without the need of having 

to resort to large mass blood surveys. the superior effectiveness of screening of 

passive case detection as against active case detection was also clearly shown in Ceylon 

in areas where passive case detection is based on a dense network of rural dispensaries. 

The importance of thorough epidemiological investigation of cases found by 

detection procedures and their actual classification as to origin of infection is 

being more and more stressed and training of key personnel in these procedures is 

vigorously pursued. One of the most important criteria laid down by the Expert 

Committee on Malaria for achieved eradication is the proof of absence of indigenous 

cases for a specified period, and the proof for this through a register showing all 

cases found in that period being classified as relapsing, imported, introduced or 

induced. Accurate and reliable classification of cases during the consolidation phase 

• is therefore essential. A special document entitled "Classification of Malaria Cases" 

has been issued by the Organization in which detailed instructions and explanations 

are given and problems and difficulties frequently encountered are discussed. 
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3.4 Entomology 

There continues to be an important shift of emphasis, increasingly reflected in 

field -practice, in the methodology of this work. The shift is away from a reliance 

depending mainly on the traditional methods of entomological checking (particularly 

breeding densities of vectors, adult day-resting densities in houses, and sporozoite 

dissections) which are recognized to be of limited value for assessing the possibility 

of low -grade malaria transmission in sprayed areas. The measurements increasingly 

used include outlet window trap densities of vectors (i.e. the level of their night- 

time activity in human habitations); numbers and ratios of survivors from the traps; 

man -biting rates of vectors outdoors and indoors; outdoor -resting densities; and the 

age -composition of vector populations.. These types of measurement should provide much 

better presumptive evidence of the absence or presence of occasional transmission at 

any given time and place during the attack phase. No entomological index devised, 

however, can give positive proof whether transmission is continuing at a very low level; 

to obtain this, reliance has to be placed on the direct search for fresh infections 

in man, by infant- parasite survey and by case detection. The most the entomological 

evaluation can do is to furnish evidence which, when considered together with the 

parasitological findings, will provide a clear picture of the progress made towards 

interruption of transmission. 

Where a fresh infection has been demonstrated, constituting a focus of transmission, 

entomological evaluation acquires primary importance since there is always (even in cases , 
of operational breakdown) an entomological causative factor to be investigated. 

Investigations of foci of transmission in the attack phase employ various combinations 

of the traditional and the new methods mentioned, selected at the discretion of the 

field entomologist and depending on entomological trends throughout the epidemiological 

area concerned. In addition, a routine precaution observed in most programmes is to 

carry out insecticide -susceptibility checks on the vectors in such foci, whether or not 

these checks are also made in other areas. Three further methods, namely the bioassay 

test, the irritability teat and the human blood ratio of anopheline stomach smears, 

may provide contributory evidence, although the results of these tests may be interpreted 

with caution and the limitations of each, considered in isolation, are now widely 

appreciated. 
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The number of methods mentioned above shows that the methodological armoury of 

the malaria eradication entomologist has been considerably enriched. It follows that 

the operational scientist evaluating an insecticidal attack in the field requires 

considerably more specialized training than hitherto, and that he must constantly 

exercise a high degree of judgement when choosing his methods of work and when interpret- 

ing the results. Recognition of these needs is reflected in the increased attention 

being given. to specialized training courses in entomological techniques, at the 

instigation of a number of national malaria eradication services and of the Organization 

itself. A special refresher course for WHO entomologists, with stress on the epidemio- 

logical aspects of their work was held in the Malaria Eradication Training Centre in 

Cairo in Mау -June 1961. A meeting of senior WHO malaria entomologists (including all 

regional malaria entomological advisers) took place in Alexandria from 22 -27 May, when 

the need for standardization of the newer entomological methods was discussed. In view 

of the importance of this subject the Expert Committee on Malaria discussed "Entomology . 

in Malaria Eradication" at their recent meeting in April 1962. 

The testing of insecticides in the field is another, primarily entomological, 

matter to have received attention during the year. One aspect concerns trials which 

may be needed to determine, in a given set of circumstances, the maximum economy of 

dosage and frequency of spraying consistent with effectiveness where the insecticide 

in use (or to be used) is an established material such as DDT or dieldrin. A tentative 

method of field trial for this purpose was put forward by the Organization and has 

been tried out, with or without modifications, in several malaria eradication programmes. 

Consideration of the results of the trials has shown the direction in which modification 

of the method must be sought, and has brought nearer the time when it will be possible 

to advise any country starting a programme as to whether a "dosage. trial" is required 

and how to plan it. 

The other aspect of insecticide- testing is the trial of new materials previously 

screened in the laboratory and judged to show high promise as potential replacements 

for the chlorinated hydrocarbons, where these have proved, or have become, ineffective 

in malaria eradication. For these also some kind of standard dosage and frequency 

of spraying must be arrived at by experiments made under field conditions; but the 

methodology is complicated by the need to align it on the one hand with the methods 
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used in the earlier screening of the new materials and, on the other, with those of 

operational evaluation to which they may be subjected later. If at least some methods 

are used which are applicable and relevant in all these contexts, the task of spotting 

why an insecticide which appears successful on one occasion is a failure on another 

will be rendered much easier. 

The situation with regard to physiological insecticide -resistance in malaria 

vectors is dealt with elsewhere in this report (chapter 4.2). The fact that it has 

become rather more stable (though no less serious) than before allows more attention 

to be paid to the significance of other phenomena, such as the irritant effects of DDT: 

in theory this effect may be advantageous at first, if it prevents vectors from entering 

houses or prevents them from biting inside. Somewhat later it may turn into a dis- 

advantage, for it may then be too weak to stop the vector entering and biting but too 

strong to allow it to rest on a treated surface and pick up a lethal dose. It is with 

the aim of finding out what actually happens, Week by week, in a sprayed area, that 

renewed emphasis is now placed on the operational value of indoor biting rates, window 

trap catches and window trap mortalities. At the same time a true assessment of the 

danger of outdoor transmission is recognized as of cardinal importance. Whereas 

this is a matter primarily of human ecology it is the entomologist who has to measure 

the actual amount of man /vector outdoor contact in sprayed areas, and the probability 

of such mosquitos living to a dangerous age. Experience seems to show that where the 

human host is regularly available outside during the period when the vector bites, 

even the presence of a fully efficient insecticidal treatment within the houses may 

sometimes be unable to interrupt transmission. 

5.5 Drug administration 

The role of chemotherapy in the different phases of malaria eradication programmes 

has been outlined in previous reports (Report on Development of Malaria Eradication 

Programme to the Twenty -fifth Session of the Executive Board, EB25 /40, December 1959, 

and Report on Development of Malaria Eradication Programme to the Fourteenth World 

Health Assembly, А14 /Р&В /2, December 1960) and no substantial changes or new developments 

have taken place during the year under review. 
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In practically all eradication programmes, residual insecticide spraying continues 

to be the fundamental method in the attack phase, while chemotherapy is the main 

antimalaria measure in the consolidation phase, when its use is confined to individuals 

or small groups who receive drugs only for short periods and for radical cure. 

During the consolidation phase, when spraying operations have been suspended and 

the vector is no longer controlled by insecticides, relapses of residual vivax infections 

may lead to the resumption of transmission unless these cases receive adequate treatment 

for radical cure within the shortest possible time after their detection. For the 

radical cure of relapsing infections, most countries have now adopted the standard 

14 -day course with an 8- aminoquinoline, usually primaquine. In rural areas not yet 

covered by a network of antimalaria stations or by an efficient rural health service, 

prompt radical treatment of all detected infections presents serious operational 

difficulties. Regular visits for domiciliary treatment of each case or compulsory 

hospitalization are the only means to ensure that each dose is actually taken. To leave 

the tablets with the patient for self- administration is not advisable; either the 

drugs will not be taken, or they will be misused. Supervision is also advisable to 

watch the possible appearance of toxic effects in primaquine- sensitive individuals, 

when treatment may need to be discontinued. In general, however, experience has shown 

that in the recommended doses primaquine seldom gives rise to toxic symptoms. 

In some exceptional circumstances where residual insecticides are either inaffective 

or impracticable, antimalarial drugs may remain as the sole means of attack. This 

would imply that a given drug or drug association is administered regularly and at 

short intervals (at least once a week) to every inhabitant of an area over a considerable 

period of time. As in the case of residual spraying, total coverage of the population 

at each distribution is essential if interruption of transmission is to be achieved. 

So far, this has not yet been found possible except for very small communities. Even 

when a programme has been confined to relatively small areas and carried out for a 

limited period of time under most favourable conditions, the population treated at any 

distribution has not exceeded 90 -93 per cent. 



А15 /Р&B /2 
Part I 

page 26 

With the almost insuperable practical difficulties in total coverage which confront 

mass drug treatment by means of regular distribution of tablets, much interest has been 

aroused in the use of medicated salt. This indirect method of drug administration, 

by mixing the drug with a generally used food additive such as common salt (Pinotti's 

method), may often be more practicable, more economic and more efficient than the 

classical method by means of tablets. It has the advantage of reaching every household 

without subjecting the people to the discipline of regular drug distribution and ingestion 

and saves the considerable expenses of organizing and running individual drug treatment. 

Projects employing medicated salt as the sole antimalaria measure are now under 

way in Brazil (until November 1961), British Guiana, Cambodia, Ghana and Netherlands 

New Guinea.1 Practical experience in these projects has shown, however, that this 

method, too, presents a number of problems, some of which have so far defied solution. 

The first limitation of the medicated salt method is that in many under- developed 

areas which are also highly malarious, common salt has not yet become a regular and 

indispensable food additive, either because salt is not readily available to the people, 

or because it is sold at a relatively high price. Distribution of medicated salt 

free of charge would be the obvious solution. But in areas where commercial salt 

distribution by traders is already well established, it is generally not possible to 

distribute medicated salt otherwise than through the existing commercial channels. 

The success of the method will then largely depend on the economic condition of the 

people, and where economy is at a low level, a system of subsidizing the cost or 

reimbursement of the traders may be necessary in order to ensure that the whole population 

of all income levels can afford to obtain their full requirements of medicated salt. 

Before a medicated salt project can be started in any area, consideration must 

be given to certain technical and operational aspects. Some of the essential require- 

ments for the introduction of medicated salt are: regular consumption of common salt 

by the population, possibility of control of all sources of non -medicated salt, 

suitability of the local salt for preparing an effective drug -salt mixture stable under 

local conditions and acceptable to the population. One of the main obstacles to the 

1 There is a dispute about the territory, as regards its political status, between 
the Government of Indonesia and the Government of the Netherlands. 
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large -scale application of medicated salt has been the difficulty of preparing a 

drug -salt mixture which would be stable under tropical conditions of high humidity. 

Considerable progress has been made during the past year towards the solution of this 

problem, either by resorting to less soluble compounds of antimalarial drugs, or by 

protecting the soluble form by some special coating (such as cetyl -stearyl- alcohol). 

Probably the greatest drawback of the medicated salt method is that the age -group 

most heavily infected, namely infants and young children, receive very little or no salt 

with their daily diet. Thus the essential total coverage cannot be achieved by this 

method and in highly endemic areas medicated salt alone is unlikely to interrupt 

transmission unless infants and young children are treated by direct drug administration 

Medicated salt may well serve a purpose if it is used as a complementary method to 

insecticide spraying in areas in which the latter alone is unable to interrupt trans- 

mission. The Organization, with the co- operation of several governments, is trying 

to assess the real possibilities of this promising method and how it could be applied 

to its best advantage under various local conditions. A manual for the use of medicаtе 

salt was prepared and is being followed in these programmes.l 

� "Guide -lines for the use of medicated salt (Pinotti's method) in malaria 
eradication programmes" October 1960, Geneva (59 pages, mimeographed document) 
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IV. THE PROBLEMS OF RESISTANCE 

4.1 Problems of resistance of malaria parasites to drugs 

Drug resistance is the ability of a malaria parasite strain to withstand doses 

of a drug which normally destroy malaria parasites of the same species or prevent 

their multiplication. 

The fact that after administration of adequate doses of the proper drug, parasites 

do not disappear from the blood of a malaria -infected person, may be due either to 

drug failure or to drug resistance. Drug failure may result from defective absorption 

or unusual rates of degradation or excretion of the drug. On the other hand, in 

drug resistance, while absorption and degradation of the drug are normal, the parasite 

itself is insensitive to the action of the drug. 

Although observations of lessened sensitivity of some strains of malaria parasites 

to quinine, pamaquine and mepacrine have been reported in the past, the problem of 

drug resistance of human malaria parasites became significant only since 1948 -1950 

when an increasing number of falciparum and vivax infections in Malaya were found to 

be resistant to proguanil. Further observations on proguanil resistance were reported 

from Indonesia, Assam, New Guinea, Viet Nam and several parts of Malaya. 

The evidence of cross- resistance to pyrimethamine of proguanil -fast strains of 

P. falciparum was produced as long ago as 1952 in East Africa. Since 1954 when 

pyrimethamine- resistant strains of P. falciparum and P. malariae were reported from 

the field from Kenya and Tanganyika, the number of such records kept increasing every 

year. Most of these reports pertain to P. falciparum and come from Africa. Outside 

tropical Africa pyrimethamine resistance was reported in P. vivax from Venezuela and 

in P. falciparum from the Netherlands New Guinea. In Venezuela the resistance was 

reported from a relatively large area in the western part of Venezuela inhabited by 

38 000 people given at first a weekly, and later a fortnightly adult dose of 50 mg 

of pyrimethamine for over one year. In Netherlands New Guinea resistance was recognized 

after six months of distribution of medicated salt containing pyrimethamine. Resistance 

to pyrimethamine or proguanil has not been recorded in the USSR and Romania where 

these drugs have been widely used for "mass prophylaxis" together with other anti - 

malarials. 



А15 /Р&В /2 
Part I 

page 29 

Over the past 10 years chloroquine proved to be one of the most dependable anti- 

malarials for treatment of acute attacks and for suppression.of parasitaemia. This 

drug has not only a high activity combined with the absence of serious side -effects, 

but had also been found so ,far not to give rise to resistance. 

Although Indian workers showed a few years ago that a 200 -fold increase of the 

level of chloroquine tolerance could be produced experimentally in P. berghei, the 

possibility of such occurrence in human malaria parasites was generally discounted. 

Recently, a P. falciparum strain which seems to have originated in Colombia, 

South America, and which shows a higher degree of tolerance to chloroquine, has been 

investigated by a team from the National Institutes of Health in the United States of 

America. This strain was isolated from a non - immune patient who had worked in 

Colombia where he had had repeated attacks of P. falciparum malaria in spite of frequent 

treatment with chloroquine. A field epidemiological reconnaissance in the area of 

the possible focus of chloroquine resistance in Colombia was organized by the Regional 

Office of wH0 /РAH0 but no evidence has been found at the present time of any occurrence 

of chloroquinë-rèsistant strains in the field. 

A recent study showed that the chloroquine- tolerant strain of P. falciparum 

from Colombia is equally tolerant to ámodiaquine and hydroxychloroquine. 

The conclusions regarding the present status of resistance of human malaria 

parasites to drugs are as follows. In practice, drug resistance has nowhere become 

a problem in malaria eradication. Definite resistance has been observed only with 

two drugs: proguanil and pyrimethamine. Proguanil, on account of its short -lived 

action is anyway not recommended in eradication programmes. Resistance to pyrimethamine 

can easily be avoided if care is taken not to use this drug alone for treatment of 

established blood infections. In malaria eradication programmes pyrimethamine should 

be used only for its prophylactic and sporontocidal action, and always in combination 

with suitable doses of chloroquine or amodiaquine. 

A higher tolerance or resistance of certain strains of P. falciparum to chloroquine 

may have serious implications if the occurrence of such strains is confirmed in the fielc 

It is evident that all cases of alleged resistance to chloroquine require to be fully 

investigated before making operational changes. As has been said at the beginning of 

this chapter, "drug failure" may be due to many circumstances and most often to the fact 

that the drug had not actually been taken. 



А15 /Р&B /2 
part I 

page 30 

4.2 Insecticide resistance 

The recognition of physiological resistance of mosquitos to insecticides as a 

cause of operational failures became possible with the development by the Organization 

of standard methods for testing their susceptibility. Tests with standard kits 

supplied by WHO have been carried out on a world -wide basis in recent years, and have 

played a vital part in telling us just how far resistance has developed in malaria 

vectors where malaria eradication programmes are proceeding. These test -methods 

have also proved to be valuable tools for basic genetical and biochemical studies on 

the nature and origins of resistance. 

Insecticidal pressure on a mosquito population can produce behaviouristic as well 

as physiological changes in it. Where an apparent change of behaviour enables a 

vector to avoid taking up a lethal dose of insecticide, operational problems may result. 

This development, sometimes called "behaviouristic resistance ", is less amenable to study 

by means of standardized tests and further careful study of information gathered in 

the field is required before a true appraisal can be made of its importance. 

A revised summary of insecticide resistance reported in vectors of malaria is given 

in the tabulation which follows. The presentation is the same as that of last year's 

report, but non -vectors and species of doubtful status have been excluded for the sake 

of clarity and brevity. In the present report Map III shows the position in six 

major vectors. They show the relationship between the areas of known resistance to 

either insecticide (DDT or dieldrin) and the distribution of the species concerned. 

It will be seen that in every case the "areas of resistance" form only a small fraction 

of the "area of distribution ". Three distinct reasons for this may operate: first, 

that in areas never sprayed there has been no pressure on the mosquito, favouring 

development of resistance; secondly, that the general make -up of the mosquito population 

precludes, in some areas, the development of resistance; and thirdly, that resistance, 

if present, has so far gone undetected. This last reason should not be underrated, 

as entomologists are thinly spread in many programmes. 
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Allowing for all these factors there appears to be some trend towards stabilization 

of the position since the last summary was prepared. This may be due in part to the 

increased use of DDT as against dieldrin. As is well known, resistance to the former 

is much the slower in developing, less dramatic in its manifestation, and tends to be 

lost fairly rapidly when insecticidal pressure is withdrawn from the mosquito population. 

It is thought that this may well be due partly to the irritant action of DDT, which 

often enables some susceptible mosquitos to survive and so decreases the selection - 

pressure in favour of resistance. This appears to be the case with A. sacharovi 

in Greece. On the other hand there is no room for doubt that selection favouring 

resistance in malaria vectors is particularly intense where larvicides or agricultural 

pesticides are used: the larvae cannot escape contact even if they are irritated. 

Reference to the tabulation will show apparent instances of reversion towards 

DDT- susceptibility in A. stephensi in the areas of Ahwaz (Iran) and Basra (Iraq), and 

in A. sundaicus at Semarang (Indonesia). The only vectors now added to the resistance 

list for the first time are two which play a localized role in malaria transmission: 

A nuñez- tovari has shown increased tolerance to DDT in the Tachira district of Venezuela, 

and dieldrin resistance in A. neomaculipalpus has been reported from Colombia and from 

Trinidad. 

While there has been some spreading of the areas of known resistance in major 

vectors, the spread is by no means commensurate with either the amount of spraying or 

the amount of testing in progress. Thus, in A. albimanus (Map III Fig. I) resistance 

has spread to only one additional country (Costa Rica - one district only); in 

A. culicifacies (Fig. V) developing resistance to DDT is now found in an extensive 

area of India comprising parts of three States; and in Africa dieldrin resistance 

has been found additionally in A. gambiae (Fig. II), in certain districts of Ghana, 

Mali, Sierra Leone, and the République du Congo (Brazzaville). The last -named report 

is somewhat alarming as it is the first from south of the equator, but there is no 

sign of resistance anywhere in the eastern side of the continent. 
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The position in A. sacharovi remains unchanged (see Fig. III), but among members 

of the same group evidence of dieldrin resistance has come from Bulgaria (A. maculipennis 

group, unspecified) and from Algeria (A.m. labranchiae) besides Morocco where it was 

previously reported. The situation in A. stephensi (Fig. IV) also remains much as 

before; however, the dieldrin- resistant strain has now spread over the plain at the 

head of the Persian Gulf, from which the species had been reported absent since 1958 

when total coverage with dieldrin was initiated. Finally, the areas of resistance 

of A. sundaicus (Fig. VI) have not spread, nor has any case been detected of a population 

resistant to both insecticides. 

In five of the major vectors mentioned above, insecticide resistance has proved 

decisive in preventing the successful interruption of transmission by use of the 

insecticide or insecticides concerned. In the sixth, A. culicifacies, the opposite • 
appears to be the case; in the areas of DDT resistance, as in others of the Indian 

programme, the attack phase is nearing a successful conclusion with DDT in spite of 

vector densities which frequently remain high and room mortalities apparently of a 

low order. Many of these districts are entering the consolidation phase in 1962. 

A number of fortunate circumstances seem to have conspired to produce this result, 

including a much reduced degree of contact between man and vector and the very low 

level of parasite incidence by the time the DDT resistance developed. 

The example of A. culicifacies is an endorsement of the foresight shown by the 

World Health Assembly when, at its Eighth Session, it recommended an urgent endeavour 

to eradicate malaria before the anticipated development of insecticide resistance in 

vectors should reach such a pitch as to severely hamper progress. 

In the tabulation hereunder the expedient categories, "Ѕusceptible ", "Intermediate" 

and "Resistant" have again been employed, with the same meanings as in the preceding 

Report. "Resistant" is the designation where tests show that more than half the 

mosquitos can survive an exposure which would kill them all in a normally susceptible 

strain; "Intermediate" indicates that a substantial proportion, but less than half, 

were found to withstand a similar exposure. 
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TABT,F, D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS 

Species Country 
Region and 
district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. aconitus INDONESIA CENTRAL JAVA 

Subah 

Jogjakarta 

Sus° 

Sus° 

Res 

Res 

X.59 

III -h.á.60 

A. albimanus BRITISH HONDURAS BELIZE 

PUNTA GORDA 

Susc 

Susc 

Res 

Res 

II.59 

V.59 
(see Fig. I) 

COLOMBIA CORDOBA 

N. SANTANDER 

Susc 

Susc. 

Res 

Res 

XI.59 

IX.60 

COSTА RICA PUNTАRENА5 Susc Int X.бо 

CUBA CAM.GUEY 

ORIENTE 

Susc 

Susc 

Res 

Res 

IV -ц.бо 

VI- VII.59 XII.60 /III.60 

DOMINICAN 

REPUBLIC 
BAHARONA 

BENEFACTOR 

JULIA MOLINA 

LIBERTADOR 

5AMANA 

SAN 
. 

RAFAEL 

SANTIАGO 

TRUJILLO 

Susc 

Susc 

Susc 

Susc 

Sus° 

Susc 

Susc 

Susc 

Int 

Res 

Res 

Int 

Res 

Int 

Res 

Res 

X.59 

VIII.59 

VII -1'X.59 

V.60 

Ix -X.á,9 

X.59 

VIII.59 

Ix -1I.5Э 

X.60 

DDT X.60 

DDT VII.60 

VI.61 /јI.60 



TABLE D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. albimanus ECUADOR EL ORO Susc Res VI.59 VI.60 

(continued) 
ESMERALDAS Int VII.60 

GUAYAS Susc Int VII.59 II.60 

LOS RIOS Susc Int III -IV.6о XII.6о 

MANABI Susc Res IV.6о 

EL SALVADOR CABANAS ( - Res XI.58 

(Int - XI.59 

CHALATENANGO 

Nueva Concepcion Susc Res VII.58 

LA LIBERTAD Res Res VII.58 II -V.59 

LA PAZ 

Herradura Susc Res VII.58 

LA UNION Res - IX.60 

SAN MIGUEL Res - VII.58 DDT IX.60 

SAN SALVADOR Int - IX.59 

SANТA ANA Int - VII.бо 

SAN VLCENI'E Res Res II -IX.59 

SONSONAТE (Int Res VII.58 
(Res - IV.61 DDT VIII.61 

USULUTAN Res - VIII.59 .. 



TABLE D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 
to DDT 

Reaction 

to dieldrin 
Date of initial 

evidence 

Most recent 

confirmation 

A. albimanus GUATEMALA CHIQUIMULA 

EL PROGRESO 

ESCUINТIA 

GUATEMALA 

RETALIEU 

SUCНIТEPEQUEZ 

ZACAPA 

Teculutan 

Zacapa 

Susc 

Res 

Res 

Susc 

(Susc 

(Res 

Susc 

Susc 

Susc 

Res 

Res 

Res 

Res 

Int 

- 

Res 

Res 

Res 

.IV -VI.59 

IX.59 

111- VII.59 

VI- VII.59 

VII.59 

III.60 

V1I.59 

bc.58 

XI.58 

V.60 

III.60 /XII.60 

X.60 

(continued) 

HAITI ARTIBONITE 

GRANDE SALINE 

NORD 

Pitobert 

ОUESТ 

Susc 

Susc 

Susc 

Susc 

Int 

Res 

Res 

Int 

IX.60 

IX -X.60 

I1.60 

Iх.60 

HONDURAS ATLÁNTIDA 

CHOLUTECA 

Namasigue 

COMAYAGUA 

CORTES 

EL PARAISO 

FRANCISCO MORAZAN 

VALLE 

Int 

Int 

Res 

Susc 

Int 

Res 

Int 

- 

Res 

Res 

Res 

-- 

Res 

- 

X.бо 

XI.59 

XI.58 

I.59 

Vll.60 

I -IV.59 

IX.60 

X.60 

DDT XI.60 

XI.60 



TABLE D. RESISTANCE TO DDT AND TO DIEIDRт_N IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. albimanus JAMAICA Sus° Res XI.58 11.59 

(continued) 

MEXICO CHIAPAS 

Suchiate 

GUERRERO 

MICHOACAN 
Apatzingan 

PUEBLA 

Susc 

Susc 

- 

Susc 

Res 

Int 

Res 

Int 

XI1.59 

V.60 

V.59 

X.60 

Din IX.60 

NICARAGUA CARAZO 

CHINANDEGA 

ESТELI 

GRANADA 

LEON 

MADRIZ 

MANAGUA 

MASAYA 

NUEVA SEGOVIA 

RIVAS 

Int 

(Res 

( - 

Res 

Susc 

Res 

Res 

Res 

Int 

Susc 

Susc 

Res 

- 

Res 

Res 

Res 

Res 

- 

Res 

- 

Res 

Res 

x.59 

X.59 

x.58 

I1.60 

X -XI.59 

IV -IX.59 

II- III.61 

X.58 

V1I.59 

X.58 

IV.59 

II- I11.61 

V.60 

XI1.59 

XII.60 

J 



TABT,F D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 

to DDT 

Reaction • 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. aquasalis BRAZIL PARA 

Belem Susc Res III -V.59 

WEST INDIES TRINIDAD Susc Res VгII.58 • II- VII.59 

VENEZUELA SUCRE 

Irapa 
San Juan de 
las Galdonas 

Yaguaraparo 

- 

Susc 

- 

Res 

Res 

Res 

VIII.59 

IX.59 
• 

VIII.59 

A. culicifacies INDIA ANDHRA PRADESH 

Krishna 

GUJERAT1 

Ahwa 

Ahmedabad 

Baroda 

Broach 

Dangs 

Kaira 

Panchmahals 

Surat 

MADHYA PRADÉSH1 

Betel '. 

Susc 

Tnt 

Int 

Int 

Int 

Ínt 

Int 

Res 

Int 

Ínt 

Int 

- 

- 

Susc 

Susc 

- 

Susc 

Susc 

- 

- 

• 

XI.60 

1961 

V.61 

IX.59 

1961 

1961 

XII.з9 

IX.59 

1961 • 

I.61 

1961 

IV.61 

IV.61 

(see Fig. V) 

1 Change of response to DDT definite in these States, but degree of development of resistance 
oubtful owing to collection of samples for testing from sprayed houses - Ed.. 



TAВТF D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. culicifacies INDIA 

(continued) 

МАНАRАSНТRA1 

Chanda 

East Кhandesh 

West Кhandesh 

Thana 

MYSORE 
Mandya 

RAJASТНAN 

Udaipur 

Int 

Res 

Int 

Susc 

Int 

Susc 

- 

- 

- 

Int 

- 

Int 

1961 

1.61 

XII.бо 

X.58 

II.61 

III.59 

XII.59 

(continued) 

NEPAL GARA 

PARSA 

Susc 

- 

Res 

Res 

V -vá.60 

- VI.60 

A. gambiae CAMEROUN DIAMARE 

Kaele 

NYONG and КEТТл 

Susc 

- 

- 

Res 

Res 

Res 

. 

VII.59 

XII.60 

XII.60 

(see Fig. II) 

Eseka 

NYONG and SANAGA 

Mbalmayo - 

1 
Change of response to DDT definite'in these States, but degree of development of resistance doubtful. 

owing to collection of samples for testing from sprayed houses - Ed. 
. 

2. 
Condition was " "resistant" in X.58 but " "intermediate" in XII.59. 



TABLE D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VEСТORS (continued) 

Species Country 
Region and 
district 

Reaction 
to DDT 

Reaction 

to dieldrin 

Date of initial 
evidence 

Most recent 
confirmation 

A. gambiae CONGO 

(Brazzaville) 

KOUILOU 
Pointe Noire 

DJOUE 

Brazzaville 

Susc 

Susc 

Res 

Res- 

IV.61 

II -IV.61 

(continued) 

IVORY COAST ABIDJAN 
Dabou 

GRAND BASSAM 
Aboisso 

MAN MAN 

Súsc 

- 

Susc 

Res 

Res 

Res 

II.58 

II.58 

II.61 

VI.58 

DAHOMEY COTONOU - Int II .59 

GHANA VOLTA Susc Res VII -IX.60 

UPPER VOLTA BOBO DIOULASSO 

BANFORA 

BORIMO 

HOUNDS 

NOUNA 

Susc 

- 

- . 

- 

- 

Res 

Int 

Int 

Res 

Int 

Vгг. 7 
, 

VII- VIII.57 

VII.58 

VII- VIII.57 

VIII.58 

Iыбо 

LIBERIA CENTRAL PROVINCE Susc Res X.57 VI- VII.59 

Тј Ьа 
т w � 
� sи 
т +\ 



TABT,R D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Speëies Country 
Region and 

district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. gambiae MALI ВOUGOUЛΡI 

KOUTIALA 

Sus° 

Sus° 

Res 

Int 

VIII.60 

VIII.58 
(continued) 

NIGERIA KANO 

Kano 

sокото 

Argungu 

Sus° 

Susc 

Res 

Res 

1956 

x .55 

1958 

1958 

SIERRA LEONE FREETOWN - Res 1958 

TOGO LOMÉ Susc Res VIII -IX.59 

A. maculipennis ALGERIA MOSТAGANEM Susc Res IX.60 

labranchiae 

MOROCCO RABAT Susc Int VI -IX.59 VII.60 

A. maculipennis BULGARIA MARTEN ' Susc 

. 

Int VIII.60 

group 

A. minimus PHILIPPINES MINDANAO Susc Res VII.59 
- flavirostris 

A. neomaculi- WEST INDIES TRINIDAD Susc Res IX.59 VII- VгΡ11.60 
palpus 

COLOMBIA CORDOVA Susc Res VI.6о 

A. nuñez- tovari VENEZUELA TACHIRA Int Susc VIII.61 



TABT.R D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 
to DDT 

Reaction 
to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. pharoensis ISRAEL ASНКELON Int Res XI.59 

SUDAN BLUE NILE 
Sennar Int Res XII.59 X.6l 

UNITED ARAB 

REPUBLIC 

EGYPT 

Beheira 

Cairo 

Faiyum. 

Fouadiya 

Gharbiya- 

Giza 

Ismailia 

Minufiya 

Qalyubiya 
Shargiya. 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Int 

Res 

Res 

Res 

Res 

Res 

Res 

Res 
Res 

Res 

Res - 

IX.59 

VIII.59 
VIII.59 

IX -X.59 

IX.59 

IX.59 

IX.59 

IX.59 

IX.59 

IX.59 

X -хI.6о 

X -XI.6о 

A. pseudo- GUATEMALA CHIQUIMULA Sus° Res 1V.59 
punctipennis 

MEXICO COLIMA 

Coquimatlan 

JALISCO 
- Mixquitic 

MEXICO . 

Tejupileo 

MICHOACÁN 

Apatzingán 

Lombardia 

Paracutro 

- 

- 

- 

_ 

Int 

Susc 

Int 

Int 

Res 

Res 

Int 

Int 

Irt 

IV.59 

VII.59 

VIII.59 

IV.59 

IV.59 

IX.58 

VII.59 

IX.59 

IX.59 



TABLE D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. pseudo- MEXICO 

(continued) 

MORELOS 

Cuantla 

Puente de Ixtla 

Temixo 

Тapalcïngo 

Tlaquiltenango 

PUEBLA 

Susc 

- 

Susc 

- 

- 

- 

Res 

Res 

Res 

Int 

Int. 

Res 

VII.59 

VIII.59 

VII.58 

V��.59 
VIII.59 

(V.60) 

VIII.59 

IX.58 

punctipennis 

(continued) 

NICARAGUA LEON Int Int v.59 

A. punctimacula COLOMBIA CHOCO 

Riosucio . Int - II.59 

A. quadri- MEXICO TAMAULIPAS 
San Fernando nes Res VII.59 VIII.59 maculatus 

USA GEORGIA 

Clark Hill 

MARYLAND 

U.S.A.C.C. 

MISSISSIPPI 

Bolivar 

Res 

Res 

Susc 

Res 

Res 

R's 

IX.59 

1958 

' 

VIII.54 VI- VII.59 



ТАВТТ D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 
district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. sacharovi GREECE CENTRAL 

Aetolia- 
Akarnania 

Phthiotis 

MACEDONIA 
Drama 

Hematheia 
Pieria 
Thessalonika 

PЕLOPENNESUS 

Lakonia 

ТНESSALY 

NNRACE 

Xanthe 

Susc 

Int 

Int 

Int 

Int 

Res 

Res 

Int 

Res 

Res 

Res 

Res 
Res_ .. ј 

- 

Res 

. 

Res 

Res 

- 

VIII.60 
VIII.59 

VI.60 
. . IX..60 . 

VII.57 . 

VI- VII.6O 

VIII.56 

VII.60 

VIII.59 

VIII.60 

VI.59 

VII.ЮO 

(see Fig. III) 

TURKEY ICEL 

.Tarsus 

MARAS 

Maras 

SEYНAN 

Adana 

Res 

Res 

Res 

Susc 

Susc 

Susc 

VI.58 

VIII -IX.59 

VI.58. 

VII- VIII.60 

A. sergenti JORDAN DEAD SEA Susc Res .. XI.58_.. II.61 



TABT,R D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 

district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

-Most recent 

confirmation 

A. stephensi INDIA МAD_RAS 

Salem Res Susc IX.57 1961 (see Fig. IV) 

IRAN CHECHOM 

(= Ahwaz Ostan) 

НАFTOM 

(= Shiraz Ostan) 

1АSНТ0M 

(= Kerman Ostan) 

(Res 

(Int 

(Res 

(Res 

(Res 

(Res 

Susc 

Res 

Susc 

Res 

Susc 

Res 

x.57 

XI.60 

X.57 

1.59 

x.57 

I.59 

VI.61 

VI.61 

VI.61 

IRAQ BASRAI 

MUNTAFIQ1 

(Res 

(Int 

Res 

Susc 

Res 

Susc 

X.57 

X.61 

X.57 

SAUDI ARABIA нASA 

Dhahran Res Susc XI- XII.55 V.58 

1 A. stephensi completely disappeared from Iraq and the Ahwaz plain of Iran in 1953, following treatment 

ith dieldrin. Its reappearance is reported in 1961. 



ТАВLЕ D. RESISTANCE TO DDT AND TO DIELDRIN IN MALARIA VECTORS (continued) 

Species Country 
Region and 
district 

Reaction 

to DDT 

Reaction 

to dieldrin 

Date of initial 

evidence 

Most recent 

confirmation 

A. sundaicus INDONESIA CENTRAL JAVA 

(see Fig. VI) Jogjakarta Susc Res III -IV.6O хI.60 

Semarangl 

Purworedjo 

Res 
Susc 

Susc 

Int 

VI.55 
ХI.59 

III.6O , 

IХ.61 

Tjilatjap Sasc . Int V.61 

EAST JAVA 

Surabaja Res Susc VI.56 

WEST JAVA 
Djakarta Res Susc 1954 
Tjirebon - Res Susc 1954 VI.56 

1 The area was sprayed with dieldrin in 1956 -58. The tests in III.60 showed the A. sundaicus 

population at that time to be DDT-susceptible. It is not known if this came about by gradual dilution 

of the resistance- factor, or if the original strain was eradicated by the dieldrin and replaced after 

1958 by a susceptible strain originating elsewhere. 
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V. NEW INSECTICIDES 

Since the appearance of physiological resistance of anophelines to chlorinated 

hydrocarbons used in malaria eradication programmes and the recognition that this 

phenomenon follows a process of selection, the need for alternatives has been felt 

to be urgent. 

As a result of the programme of research, evaluation and testing of insecticides 

set up by the Organization in 1958, a number of organo- phosphorus insecticides have 

been developed and investigated under field conditions. Amongst such products, 

malathion and Baytex have shown to be the most promising. In 1960, following the work 

carried out in Greece by a special Insecticide Testing Unit (IТ(3) of WHO, it could be 

shown that malathion and Baytex, at the low dosages at which they were applied 

(0.3 -0.6 g /m2), were not effective in controlling mosquitos, but no toxic effects on 

humans or animals were noticed from the application of these insecticides inside 

dwellings. 

On the other hand, field trials carried out in El Salvador by another special 

Insecticide Testing Unit in co- operation between WHO/PAIl, ICA and the El Salvador 

Ministry of Health had demonstrated that the same insecticides applied at dosages 

of 1 -2 g /m2 produced bioassay mortalities of A. albimanus above 70 per cent. for 

8 to 12 weeks. 

The Organization thus felt encouraged to pursue the study of the effect of these 

insecticides at higher dosages on a village scale level. The investigations carried 

out in 1961 in the region of Lagos (Nigeria) by the WHO ITU have provided enough data 

to reach a certain number of conclusions. 

In the light of the latest developments, it appears that malathion, because of 

its safety and its biological effectiveness, can be used as replacement for DDT against 

adult anopheline mosquitos where resistance to DDT has developed. Though malathion 

is rather quickly inactivated on sorptive surfaces, it is as persistent as Baytex on 

non - sorptive surfaces and it has, in addition, no or a very limited irritant effect. 

It has, however, a serious drawback in that its price is at present approximately five 

times that of DDT per square metre of protected surface. 
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Baytex, which has proved to be effective for periods up to five or six months 

both on pervious and impervious surfaces, should still not be used without accompanying 

precautions to test its potential toxicity to operators and householders. For this 

purpose, it will be necessary to carry out pre - spraying and regular post - spraying 

surveys of blood cholinesterase levels on both spraymen and residents. Due to its 

inherent limitations, on account of its toxic hazard, a recommendation has been made 

that Baytex should be assessed in small -scale trials only when malathion has proved 

to be ineffective. However, a malaria eradication field research project is planned 

for 1962 and 1963 in which the potential value of these insecticides in malaria 

eradication programmes will be assessed under conditions normally prevailing in endemic 

malarious areas. The evaluation will be made following the epidemiological criterion 

of interruption of malaria transmission; parallel entomological observations will 

also be carried out as a part of the epidemiological assessment and in the specific 

case of Baytex, special attention will be paid to the toxicological aspects. 

The following minimum technical requirements will serve as a guide for the 

selection of the field research trial areas: 

(a) high or moderate endemicity and long transmission season; 

minimal population movements; 

minimal outdoor sleeping habits of the local population; 

not more than one or two vector species both known to produce indoor 

transmission of malaria. 

DDVP is an organo- phosphorus insecticide which differs from the others in that 

it produces insecticidal concentration of vapour which is lethal to mosquitos. The 

potentialities of the residual fumigant technique have already been investigated in 

limited field -scale trials by ITU in Nigeria using a solid and a liquid formulation. 

Results obtained so far are so promising, both with regard to the effectiveness against 

mosquitos and the lack of the toxicity to mammals, that the product is envisaged for 

a malaria eradication field research project in the non -distant future. From 

investigations carried out so far in various laboratories, the concentrations normally 

required for the effective control of mosquitos is less than one -fiftieth of that liable 

to produce detectable depression of blood cholinesterase, thus affording an ample 

safety margin. 
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VI. RESEARCH 

In reviewing the research activities in the field of malaria assisted by the 

World Health Organization, it will be convenient to deal with the various aspects 

under three headings: parasitology andd immunology, chemotherapeutics, and entomology. 

Research in the field of epideidology is carried out continuously operationally and 

is indirectly contributed to by results of research in the three subjects mentioned above. 

1. Parasitology 

The culture of malaria parasites in their erythrocytic forms has been possible 

since 1912, fifty years ago. However, existing methods are neither practical enough 

nor reliable enough to maintain a strain with all its characteristics for an indefinite 

. 

number of generations. Attempts to grow in vitro exo- erythrocytic forms of P. gallinaceun 

have been made with WHO assistance at the Hadassah University in Jerusalem. This 

study might help the development of drugs capable of causal prophylaxis, i.e. of 

killing the parasites before they invade the red cells. 

The limited duration of infection with the various human malaria species is the 

foundation of the theory of malaria eradication. In spite of the wealth of knowledge 

produced by malaria therapy in the period between the two world wars, much remains to 

be known, particularly in the case of African infections with P. falciparum, which 

appear to last longer than those with non -African strains. WHO is supporting an 

investigation on the duration of falciparum infections in immigrants from highly 

malarious areas who settle in a non -malarious area (the Merseyside in England, the 

project being carried out by the Liverpool School of Tropical Medicine). 

The identification of different strains by the usual in vivo or in vitro methods 

is technically complicated, and great hopes are being placed on the use of fluorescent 

antibodies. The Department of Parasitology of the London School of Tropical Medicine 

is carrying out a project on these lines with WHO assistance. 

So far work with immuno -fluorescent stains has not been extended to P. falciparum 

strains. For this purpose the biologist who was responsible for this research during 

the last two years in the London School has been given a grant by WHO to enable him 

to continue his work on P. falciparum strains at the Liberian Institute of Tropical. 

Medicine. 

. 
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Many observations on the frequency of sickle cell haemoglobin (S- haemoglobin) 

in highly malarious areas seem to indicate that in infants, who are carriers of the 

S- trait, conditions for the multiplication of P. falciparum are less favourable so 

that their parasitaemia is restricted and they therefore have more chances of survival. 

WHO has been assisting the Ibadan University College, Nigeria, in work on the relation- 

ship between the prevalence of such genetic factors and malaria endemicity. The 

programme will merge into the chemotherapeutic field as it is intended - in 1962 - to 

compare the haemolytic effects of two 8- aminoquinolines (primaquine and quinoсi,de, 

drugs widely used in malaria eradication) in subjects showing glucose-6-phosphate 

dehydrogenase (G -6 -PD) deficiency. This enzyme deficiency, which is widespread in 

tropical Africa, predisposes to haemolytic side -effects from certain drugs, such as 

the 8- aminoquinolines. The results of the study should make possible the selection 

of the least toxic drug for malaria eradication programmes. This problem is also 

being studied by other institutes, among which is the Tel Hashomer Hospital in Israel. 

WHO awarded a two weeks' fellowship to one of the staff members of the hospital in 

order to enable him to come to Geneva to study the documentation available and to 

correlate endemicities of some areas with the prevalence of the G -6 -PD deficiency. 

No less important than the appraisal of genetic factors in the incidence and 

severity of malaria infections, is the quantitative assessment of acquired malaria 

immunity, which is being investigated by two research projects assisted by the World 

Health Organization, .one at the University of Malaya and the other at the Liberian 

Institute of Tropical Medicine. 

From this short review of research in the parasitological and'immunological 

field it will be seen that the present variety in existing malaria parasite strains 

may have some bearing on malaria eradication activities. Hence the need for. maintaining 

a collection of typical or "standard" strains in a reference laboratory. The United 

States Government has agreed that the Laboratory of Parasite Chemotherapy, National 

Institute of Allergy and Infectious Diseases, in Bethesda, Maryland, should be designated 

as a WHO Reference Laboratory for malaria parasites. The laboratory is under the 

direction of a member of the WHO Expert Advisory Panel on Malaria; it will maintain 

a number of strains of different malaria parasites, of man and of animals, establish 

base -lines of susceptibility to drugs of some particular strains and assess the 

tolerance levels of the less susceptible strains. 
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During the last two years the discovery of accidental human infections with 

the monkey parasite P. cynomolgi bastianellii made news, and statements were found in 

the professional and lay press that monkey malaria might be a great obstacle to malaria 

eradication. At its eighth session, the Expert Committee on Malaria of WHO reduced 

the problem to its proper proportions but recommended that research on simian malaria 

and its transmissibility to man be undertaken. 

2. Chemotherapeutics 

There is a great need for new drugs which have a wider spectrum of activity 

and a more persistent action, but obviously the search for such new antimalarials is 

normally an extremely costly endeavour beyond the capacity of the Organization. 

Unfortunately, no pharmaceutical firm or institute has taken up this challenge which 

could, of course, only be helped in a "symbolic" way by WHO grants, and investigations 

in this field have therefore been limited to applied research. 

A large -scale field trial and mass administration of an antimalaria drug combining 

2+- aminoquinolines and 8- aminoquinolines was carried out in Tanganyika (with a WHO 

research grant) in three holoendemic zones selected on the basis of their similarity. 

An attempt was made to arrest the existing malaria transmission solely by using the 

drug. The drug combination was administered individually by trained responsible 

staff on a census basis to the population which numbered between 5000 and 7000 in 

each zone. The dosage of the combined drug per tablet was 75 mg amodiaquine base 

and 15 mg base of primaquine. One such tablet was given to children up to six years 

and two to subjects above six years of age. In the two zones where treatment was 

given effectively to 93 per cent, or more of the population at weekly or fortnightly 

intervals, parasite rates were reduced from 70 per cent. to 3 per cent. or from 87 

per cent. to 1.3 per cent. and remained at this level over the duration of treatment. 

In the zone where treatment was given at the same and later at an increased dosage, 

at intervals of one month, parasite rates fell only mildly; many treated people showed 

a recurrence of parasitaemia shortly before the next treatment was due. 
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A small experimental trial of medicated salt assisted by WHO is being carried out 

on 3000 people of a hola-endemic area in East Africa with a view to making a comparison 

of the effectiveness of medicated salt prepared with three different drugs, i.e. the 

usual chloroquine diphosphate, amodiaquine base and ehloroquine naphthoate. The last 

two drugs, having a very low solubility in water, have the great advantage of not being 

subject to leaching and not having any bitter taste, the two main obstacles so far 

encountered with the use of chloroquinized salt. 

Resistance of malaria parasites to antimalarial drugs represents one of the 

problems in malaria eradication. The mechanism of developmentof résistance is still 

imperfectly known; it should be investigated on avian, rodent and particularly simian 

and human malaria. Such a project has been entrusted to the Malaria Institute of India. 

3. Entomology. 

The assessing of susceptibility of the vectors to the insecticides is nowadays 

a routine technique which has been made possible by the development and the supply 

of testing kits by the Organization. In 1961 a total of 283 testing kits, either 

for susceptibility of adult mosquitos or of larval mosquitos or for, bioassay tests, 

were supplied to the various regional offices for distribution. Refills for the kits, 

consisting of pre -impregnated papers, were also widely distributed. 

Since the first news of the appearance of dieldrin resistance by A. gambiae 

in Nigeria (1955), the Organization has stimulated and assisted in various ways 

the study of the mechanism of this resistance in co- ordination with insecticide 

research, and since 1959 it has assisted the Ross Institute of Tropical Hygiene in 

London in research on the genetics of dieldrin, and later of DDT, resistance. 

The best techniques for entomological evaluation of the effects of insecticide 

spraying need to be studied and WHO has supported the investigation of these in 

various ways. It would be highly desirable to propose an entomological index which 

could give, in all or in most programmes, presumptive evidence of interruption of 

transmission. WHO field teams are collecting observations and data that will 

eventually be sifted and appraised so as to contribute to the finding of such an index. 

The Centre Muraz in Bobo Dioulasso, Voltaic Republic, has taken up the study of the 

subject, on which it has now been working for some time, with WHO assistance. 
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One of the factors that will probably prove of great significance in the 

entomological evaluation of the effect of insecticides is the longevity of the vector 

population. Investigations on this subject are now being .tarried out with WHO 

assistance, on the two major African vectors, A. gambiae and A. funestus, by the 

East African Institute of Malaria and Vector -Borne Diseases at Amani, Tanganyika, 

and for A. koliensis, A. farauti and A. punctulatus in New Guinea by the Division of 

Malariology of the Department of Public Health of Netherlands New Guinea. Studies 

on the irritability of various insecticides to mosquitos are also being carried out 

with the assistance of the Organization. 

The insecticides -mosquito relationship is also being studied by the Bernhard 

Nocht Institute of Tropical Medicine (Hamburg) with WHO assistance, in experimental 

huts in the field. 

The South African Institute of Medical Research is studying the genetic differences 

between the domestic and non -domestic fractions of A. gambiae species which occur in 

the south -eastern parts of Africa. 
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VII. TERMINOLOGY 

A terminology of malaria was prepared in 1940 by a. sub-committee of the Malaria 

Committee of the League of Nations. A later one was produced . separately in English 

and then in French, by drafting committees and was published as a WHO Monograph, 

the English in 1953 and the French in 1954. 

Since then the introduction of a' great number of new epidemiological concepts 

and operational terms related to malaria eradication theory and practice has rendered 

t the 1953 and 1954 monographs inadequate. 

Neologisms were being used with different meanings in different parts of the world; 

the confusion of terms was becoming a handicap to efforts to standardize eradication 

procedures, evaluation and reporting. Hence, the Eighth Report of the Expert Committee 

on Malaria recommended in 1960 that all new concepts and terms be defined and standard- 

ized and that the previous terminology be brought up to date. 

A'drafting committee, composed of four members of the Expert Advisory Panel on 

Malaria and two member.S of the Division of Malaria Eradication, was appointed and the. 

• new terminology.,. entitled "Terminology of Malaria and of Malaria Eradication ", was 

recently completed., and is now in the press to be published as a WHO monograph. 

•Similar to.its two forerunners, the terminology consists of a glossary which is the: 

' main body of. the work, preceded 'by a commentary. The purpose of the commentary is 

to assemble:AAnt° coherent groups the fundamental concepts and principles pertaining.. 

to well -defined fields of malariology and of malaria eradication, and to fit the 

relevant terms given in the glossary into a fluent narrative. While the 1953 glossary 

contained some 250 terms, the present one contains about double this number, and gives 

definitions of 423 of them, the others being synonyms or terms explained in the 

commentary. The commentary will consist of about 66 printed pages instead of the 

48 pages of the 1953 monograph. While the latter consisted of three chapters, the 

new terminology has a commentary subdivided into seven chapters, two of which are 

devoted to malaria eradication procedures. 
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VIII. REGISTRATION OF AREAS WHERE MALARIA HAS BEEN ERADICATED 

The Thirteenth World Health Assembly (1960) in its resolution WНА13.55 (paragraph 5) 

requested "the Director- General to establish an official register listing areas where 

malaria eradication has been achieved after inspection and certification by a WHO 

evaluation team ". Progress has been made in the implementation of this new task 

with which the Organization has been charged by the World Health Assembly.. The Expert 

Committee on Malaria at its Eighth Meeting in July 1960 clarified and expanded the 

epidemiological criteria for malaria eradication without departing from the original 

basic definition of it. In addition, the Expert Committee studied the methods of 

inspection and certification for registration and made some recommendations on technical 

principles for this procedure. In February 1961 the Director -General addressed a 

circular letter on this subject to Member governments to which he appended a document 

entitled "Certification and Registration of Areas where Malaria Eradication has been 

achieved ". In this document the Director -General acquainted Member governments with 

the technical procedures which will be followed by the Organization and with the 

administrative arrangements made for opening a malaria eradication register at head- 

quarters, WHO, and for applications of governments for certification and registration. 

A government may request the Organization to certify and register the eradication of 

malaria in its country before this has been achieved over the whole national territory. 

In that case, however, the area for which certification is requested should not be 

smaller than 50 000 km2; only in the case of an island or an entire national territory 

may the area be smaller. At the same time the Director -General issued detailed 

instructions on the technical and administrative procedures to be followed by the 

Organization in this matter, including "minimum provisions for certification of malaria 

eradication and for procedures of inspection for this purpose ". 

During the year under review the first WHO certification and registration of a 

large area (over 4 000 000 inhabitants) where malaria has been eradicated was carried 

out in Venezuela. The studies and inspections for this purpose were undertaken by 

the Regional Office for the Americas during 1959, 1960 and 1961, i.e. before the latest 

recommendations of the Expert Committee and the instructions of the Director -General 

on this matter were available. The criteria and procedures used were, however, very 

strict and the certification complies with all postulates of the present rules. 
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The document produced by the Regional Office for the Americas has not only the 

historical merit of the first registration but constitutes a most valuable contribution 

to the methodology of certification. 

Three countries of continental Europe have entered a request for certification 

and registration of eradication of malaria. 
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IX. PROBLEM OF MAINTENANCE OF ACHIEVED ERADICATION 

Not enough attention has so far been given to the problem of maintenance of 

achieved eradication although the necessity for realistic planning for vigilance 

activities has already been recognized by a few countries in different regions. The 

importance of this growing problem has been emphasized by the Organization and regional 

offices have taken steps to promote and assist planning in this field. There are two 

major aspects of this problem: 

(a) The planning for and building up cf maintenance phase activities by 

national authorities which must begin at the latest during the early stages of 

the consolidation phase. It involves early co- ordination with the general 

public health services so as to make them fully aware of the requirements and 

responsibilities that will be placed upon them during the maintenance phase in 

organizing and supervising vigilance for malaria cases. In those countries 

in which rural health services and,, in general, rural medical facilities are 

greatly deficient, it also implies the speeding up of the institution of such 

facilities to the required degree. 

(b) With the steady progress in the global malaria eradication programme and 

the prospect that the number of countries and areas with achieved eradication 

of malaria will increase in the near future, it is necessary to study and review 

the efficiency of the methods that exist or may be introduced against reintroduction 

of malaria in eradicated areas for so long as malaria persists in any part of 

the world. 

Both aspects were the subject of discussion during the recent meeting of the Expert 

Committee on Malaria in Geneva (2 -10 April 1962). The Committee on International 

Quarantine at its last meeting in Geneva (6-11 November 1961) also considered the 

problem and recommended the convening, at an early date, of an appropriate meeting 

of malaria and international quarantine experts to review the situation of international 

protection against malaria. 



А15/ Ресв/ 2 

Part I 

page 57 

During 1961 the following events and activities having a bearing on this general 

problem are worth noting. The WHO inter- country evaluation team in the Eastern 

Mediterranean Region, which serves the countries Iraq, Jordan, Lebanon and Syria, 

all countries with considerable areas in the consolidation phase and some of them near 

to complete eradication, had, as one of its terms of reference during visits to 

programmes, the function of stimulating the integration of malaria surveillance and 

vigilance activities in the general public health structure. 

In the European Region much attention is paid to this problem within the framework 

of the general co- ordinated plan for malaria eradication on the European continent, 

and the problems of prevention of reintroduction of malaria formed an important 

subject of discussion in the Second European Malaria Eradication Conference held in 

Tangier, 1 -8 March 1962. In Italy where eradication was achieved several years ago, 

the Institute of Malariology in Rome is producing special maps showing the original 

malarious areas and indicating those in which resumption of transmission would be 

possible after the importation of cases in view of the present prevalence of anopheline 

vectors, in order to tighten vigilance activities in such areas. 

In Taiwan the National Malaria Institute (which serves as the headquarters of 

the National Malaria Eradication Service) established during the year a special section 

for the planning and preparation of maintenance activities in close co- operation with 

the key personnel of the general'health services. 

In British Guiana complete eradication of malaria had been achieved by 1951 in 

the coastal belt with a population of ''50 000, while it had not been possible to break 

transmission in the hinterland which is of difficult access. In July /August 1961 

a small renewed outbreak of malaria occurred in the coastal plain with 85 cases, 

limited to an area with a total population of about 2k 000. There was definite 

proof that the origin of the outbreak was from cases imported from the hinterland. 

The outbreak was rapidly and efficiently brought under control. Its timely discovery 

was entirely due to the well -functioning vigilance service maintained through the 

well -developed network of rural dispensaries, showing the importance of such facilities. 

At the same time, the local authorities recognized the permanent danger constituted 

by the; until recently, uncontrolled hinterland area and have instituted a medicated 

salt programme as the only suitable method to achieve eradication in that part of 

the country. 
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X. ADVISORY SERVICES 

The successful implementation of malaria eradication projects involves a wide 

range of activities which must be planned and carried out to the highest standards. 

The maintenance and improvement of these standards is dependent upon the efforts of 

the best available advisory services, which extend from the central planning of global 

strategy to the day -to -day advice given to an individual programme in the field. 

The Organization provides these advisory services on three interdependent levels, 

viz, headquarters, the regional offices, and the country advisory level. 

To carry out the headquarters function of over -all planning and co- ordination 

of the world -wide malaria eradication programme, the Malaria Eradication Division 

continued to function in 1961 with three units. The Planning and Programme unit 

is responsible for the promotion of malaria eradication programmes in general. 

Continued attention has been given to the development of definitions and terms of 

reference for the different types of malaria eradication project and the criteria 

which must be met in the preparation of the respective plans of operation. In this 

connexion a manual on the preparation of malaria eradication programmes was prepared, 

as has been mentioned previously. The work of the Research and Technical Intelligence 

unit is divided into two aspects, viz. Research and Technical Development, and Reports 

and Technical Intelligence. Continued stimulation and co- ordination of national and 

international research on various aspects of malariology or allied disciplines have 

been carried out under terms of reference of the former. Reports and Technical 

Intelligence has continued to be responsible for the promotion of efficient reporting 

systems and advice related thereto. It is on the basis of the critical evaluation of 

regular comprehensive reports that progress is assessed and plans for future prepared. 

The Epidemiological Assessment unit has continued through 1961 to develop methods 

whereby the uniform reporting of essential results of case -finding mechanisms will 

enable a realistic evaluation of the changing epidemiological picture. It is only 

from a critical analysis of these results that the epidemiological criteria for the 

interruption of transmission, determination of time for withdrawal of spraying and 

certification of achieved eradication can be continuously revised or developed. 



А15 /Р&B /2 

Part I 

page 59 

During the year the staffing of the regional office malaria units has been adjusted 

to fill the need for additional assistance with epidemiological evaluation and 

assessment of. ргоgгаmmеѕ. Technical staff 'with a suјtаъlё background to become 

advisers on this aspect of the, work have been .._sought. I.t has been increasingly 

difficult, however, to recruit men with sufficient background in malaria epidemio1ogy 

and it may be necessary to provide special intensive training in epidemiology for 

certain staff members at present assigned to WHO country - projects. 

With respect to the shortage of sufficiently experienced personnel referred to 

above, and the continued and increasing need of advisory staff for field programmes, 

the Organization has maintained its system of selecting persons on a trainee basis 

and arranging special rigorous training programmes for them. Efforts have also been 

made to select medical officers with sound public health administrative experience 

who, with training in malaria eradication techniques, will be competent advisers. 

It is anticipated that this type of adviser will be particularly valuable in pre - 

eradication programmes in which assistance is required._ to. develop a basic rural health 

infrastructure on which an eradication programme can be implemented. During 1961, 

in continuation of the efforts to provide advice to governments on the administrative 

aspects of their malaria eradication projects, a further training course was organized 

for 10 administrative officers. Seven of these, after successfully completing their 

training, were assigned to WHO advisory teams at the field project level. 

The need for adequately trained personnel in the field is accentuated in a few 

situations in which the eradication programme is faced with unexplained inability to 

interrupt transmission. To assist in solving problems such as these, a Special 

Epidemiological Studies team has been established. In collaboration with the 

Epidemiological Assessment unit, malaria eradication programmes with persistent or 

renewed transmission have been screened and will be investigated according to a plan 

prepared in collaboration with the regional offices. 

The present numbers, designations and distribution of international technical 

staff engaged in the malaria programme of the Organization are shown in Table E. 

For comparison the corresponding figures are given for December 1958. 
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TABLE E. MALARIA ERADICATION 

Comparative Figures for WHO Advisory Staff 1958 and 1961 

Dec. 1258 Dec. 1961 

Project Staff 

Medical Officers 74 105 

Engineers 19 34 

Entomologists 31 53 

Sanitarians 68 100 

Technicians 31 33 

Administrative Officers 0 16 

Others ** 21 40 

Regional Advisers 17 30 

ME Division, Headquarters 9 12 

270 423 

* 

teams. 
Includes project advisers, evaluation and special 

** 
Assistant malariologists, parasitologists, statisticians, 

health educators, etc. 

Note: The posts are established under the following funds: Regular, Technical 

Assistance, Malaria Eradication Special Account, and the Special Malaria 
Fund of Pan American Health Organization. 

Another important aspect of the advisory services of the Organization is to 

supply workers in all fields of malaria, scattered as they are through almost every 

country in the world, with up -to -date information on the various advances of techniques, 

new discoveries and fresh approaches in malaria eradication. 
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Apart from regular publications of the Organization, such as reports of expert 

committees on malaria and of scientific and technical groups, and the special issues 

of the Bulletin devoted to malaria, mimeographed documents are issued for limited 

circulation. These documents are circulated to WH0 staff, national institutes, 

senior officials of national malaria eradication programmes and to public health 

and research workers with particular interest in malaria. The papers reproduced are 

of three types: first, those of immediate interest and importance which deserve to 

be brought гарiс _У to the nоt u cf workers in the ј`i ld of iL, prior ic formal 

publication; second, field reports and other communications which are of particular 

interest, but which would not normally be printed in WHO publications; and third, 

summaries of the changing trends of malaria research, of the progress of malaria 

eradication and the problems encountered. During 1961, k- such papers were produced, 

six on general aspects of malaria, 11 on chemotherapy, 12 ón entomology, four on 

insecticides, two on parasitology and nine on other aspects of malaria eradication. 

The types of papers produced in the above- mentioned series of documents are, 

in the main, original ones under the author's name. However, a large amount of 

material of considerable interest to malaria workers is to be found in the various 

reports and documents received by the Organization from its field staff and others; 

much of this information concerns the operational aspects of malaria eradication 

and these experiences of staff in one part of the world are frequently of considerable 

interest.to staff elsewhere. In order to rater for spreading this type of information, 

a supplementary series of documents is issued at periodic intervals containing extracts 

from and notes on the reports and other material. Thirteen such issues were made 

in 1961 containing some 60 notes. 

These two mimeographed series of documents are issued to over 800-workers in the 

field of malaria in English and to over 200 in French, apart from staff members of 

the Organization; and their addresses cover 112 countries and territories of the world. 

The regional offices similarly issue documents of regional interest and newsletters. 
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XI. CO- ORDINATION 

Malaria eradication is a programme which calls for co- ordination of. activities 

at every level. It is an absolute essential at the country level where the collabor- 

ation of many different departments of government as well as of'the general public 

is needed to ensure the successful outcome. Co- ordination between neighbouring 

countries becomes increasingly important as programmes move into the consolidation 

and, subsequently, to the maintenance phases. The foundation of co- ordination Of 

this type is the free exchange of information on the status of the programme'in all 

countries concerned for it is only with this background of knоwleдgе that any сo: 

ordinated action can be undertaken. Emphasis on the co- ordination within the country 

is made in the criteria for malaria eradication plans of operation to which referenée 

has already been made (see 3.1). The Organization continues to assist in inter- - 

country, regional and inter- regional co- ordination promoting inter - country co- ordinated 

programmes and through organizing and sponsoring meetings and conferences. Examples 

of co- ordinated programmes are the well -known Co- ordinated Plan Establishing Priority 

for the Eradication of Malaria in Continental Europe (with the aim of having all 

malarious countries in the consolidation phase by the end of 1962) and a plan under 

preparation for a group of countries of the Eastern Мediterranean Region., Instances 

of co- ordinating meetings and conferences held in 1961 are: The Indo -Nepal Border 

Antimalaria Conference, Border Meeting between Mexico and Guatemala, South African 

Co- ordination Board, West African Malaria Eradication Co- ordination Meeting, the 

Annual Meeting of Directors of Malaria Services in Central America, Mexico and Panama, 

the Inter -Territorial Malaria Conference for the South -West Pacific, Border Meeting 

between Argentina, Brazil, Paraguay and Uruguay, the Burтa- India- Pakistan Malaria 

Co- ordination Crriference, the Antimalaria Co- ordination Board (attended by representative.: 

from Burma, Cambodia, Laos, Malaya and Viet Nam), and Inter -Governmental Border Msеtings 

between the National Malaria Eradication Services of Ethiopia and Sudan and of Iran 

and Iraq. 
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Co- ordination between the different international and bilateral agencies assisting 

countries in malaria eradication is also essential to success. The Organization has 

maintained close collaboration with the United Nations Children's Fund (UNICEF) and 

with the International Co- operation Administration of the Government of the United 

States of America (ICA) which has now been succeeded by the Agency for International 

Development (AID), in order that the best possible use may be made of assistance 

available from all sources in carrying out the global malaria eradication programme. 

The Executive Board of UNICEF was provided with an exhaustive assessment report 

prepared by the Organization and, on the basis of its consideration of this report, 

agreed to maintain for the present the annual ceiling of US$ 10 million for malaria 

eradication. The policy concerning the types and conditions of malaria eradication 

programmes eligible for UNICEF assistance in the future was redefined by the Board. 

UNICEF assistance may be expected for pre -eradication programmes upon request of 

the governments concerned and provided that malaria is recognized as a serious menace 

to the lives and health of the children and that the country is committed to the 

gradual development of its rural health services. 

Co- ordination within the technical services of the Organization is ensured 

through annual meetings of regional malaria advisers held at headquarters, and through 

the exchange of reports and correspondence on technical and policy matters, as well 

as by means of periodic visits to the regions by members of the headquarters staff. 

In addition to the regional malaria advisers' meeting, a special meeting of senior 

WHO entomologists was held in 1961. Co- ordination between regional offices and 

WHO advisory staff in the field is also maintained through travel of regional office 

staff and, of course, also through correspondence and reports. 
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XII. STATUS OF MALARIA ERADICATION BY REGIONS 

12.1 African Region 

12.1.1 General progress and. prospects 

In the African Region of WHO the policy on malaria eradication underwent a 

considerable degree of reassessment on; the basis of experience accumulated over the 

recent few years. 

Following the Secretariat Meeting on the problems of malaria eradication in 

Africa held in Geneva in August 1960, when it was agreed that the evidence available 

showed that malaria eradication was technically feasible in most areas of Africa south 

of the Sahara, much of the year has been occupied by planning the types of programme 

most suitable to local conditions. 

The new policy of pre -eradication programmes has a particular bearing on the 

majority of malaria projects in the African Region. Most of the countries of this 

Region need a building up of the national, technical, operational and administrative 

foundations and facilities, essential for ensuring the effective implementation in 

due time of every phase of a malaria eradication programme. Consequently, a number 

of malaria eradication pilot projects in Africa had to be reorganized; some were 

curtailed or brought to•an end; others were merged as enlarged pre-eradication 

programmes. 

The use of insecticides continues to be the basic method utilized but in certain 

cases antimalaria drugs have proved their usefulness in shortening the time for the 

interruption of transmission. A. gambiae continues to be resistant to the dieldrin -BHC 

group of insecticides in various areas of West Africa, but up till now, no indication 

of a resistance to DDT has been found. 

The acute shortage of experienced professional and auxiliary national staff is 

slowing the progress of the programmes in Africa. Fortunately, institution of an 

imaginative and determined recruitment campaign promises some improvement in 1962. 
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The estimated total population for mid -1961 of over 167 million living in the 

WHO Region of Africa south of the Sahara is scattered over an area of 20 450 000 km2 

in nearly 50 different political units. Of those, over 90 per cent, are exposed 

constantly to the risk of contracting malaria. It has been estimated that between 

200 000 and 500 000 African infants and children die every year from the direct effects 

of malaria alone. The mortality due to indirect effects of the disease and the amount 

of morbidity due to it are so imperfectly known that even an approximate estimate 

cannot be made. 

Any doubts as to the technical feasibility of interruption of transmission in 

West Africa were dispelled when field studies demonstrated that these failures were 

often due to factors other than technical. Success was achieved when projects were 

entirely revised with emphasis on better planning and organization. Thus, in 1959, 

two areas reported interrupted transmission where this had not previously been achieved: 

Liberia and South Cameroun, although residual spraying alone had been used in each 

case, but with improved organization and supervision ensuring total coverage. In 1961 

encouraging results were reported from Uganda where a pilot project combining residual 

spraying and drug distribution succeeded in bringing about the interruption of 

transmission over part of the area. Nevertheless, it would be dangerous to under- 

estimate some of the technical difficulties which may delay the interruption of trans- 

mission in certain areas, particularly in the savannah region. 

In Africa, more than anywhere else, the human problem will need to be taken into 

due consideration in malaria eradication. It is increasingly apparent that not only 

the instability of the population - the size, pattern and timing of movements - but 

also the way in which the population is distributed, the settlement pattern, house 

types, farming practices, communications and water supply, may be of importance in 

a malaria eradication programme. 

The former tentative plans for two large inter - country malaria eradication 

programmes, one in South -Bast Africa (including Mozambique, Southern Rhodesia,. 

Bechuanaland, Swaziland and the malarious areas of the Republic of South Africa), 

and the other in Central West Africa (including Dahomey, Togo, Ghana, Southern Nigeria 

and eventually Cameroun) had to be recast in 1961 in the light of sober assessment 

of their practicability. 
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The concept of a pre -eradication programme was developed with the view of remedying 

the shortcomings of the public health services of a country before a malaria eradication 

programme gets into its stride. It should be specified that within the terms of 

reference of the pre -eradication programmes there is the need for antimalaria pilot 

operations in selected areas, both for training purposes and with the object of 

demonstrating the organizational requirements of malaria eradication procedures and 

their administrative implications. The role of the Organization in these programmes 

should be clearly defined. At present, and merely as a promotional incentive a 

considerable proportion of the limited funds available for malaria country projects 

in Africa has been foreseen for the purchase of insecticides and transport - a supply 

commitment which would be more properly undertaken by an agency other than WHO. The 

requirements of the malaria eradication programme in Africa put the highest priority 

on provision for training facilities and advisory services, which also came into the 

first priorities for WHO assistance. But the need for the extensive support, spread 

over a number of years in terms of supplies and local cost, must be clearly emphasized 

if the programme is to develop successfully throughout the Region. The Organization, 

however, cannot divert its limited funds to provide such items without curtailing its 

primary responsibility as an advisory technical agency. 

Apart from pre -- eradication programmes there are in Africa four malaria eradication 

programmes (South Africa, Swaziland, Mauritius and Zanzibar, including Pemba); a pre - 

eradication survey, a trial of methods of surveillance (Southern Rhodesia) and in 

Ghana a pilot project to explore the possibility of using medicated salt in malaria 

eradication in Africa. The programmes in South Africa, Swaziland and Zanzibar are 

progressing satisfactorily. Mauritius has suffered a setback due to failure in 1960 

to take the proper measures to deal with isolated malaria foci from which transmission 

spread out in 1961, and required the re- establishment of spraying operations for almost 

half of the population. 

The Third African Malaria Conference originally due to take place in 1961 was 

postponed until July 1962 and will take place in Уаound (Cameroun). The new agenda 

of this Conference covers a wide ground and deals specifically with many aspects of 

co- operation between the malaria eradication activities and the general rural public 

health services. 
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During the period under review the first meeting of the Co-ordination Board for 

South -East Africa was held in Salisbury (Southern Rhodesia) in January 1961. A co- 

ordination meeting held in Lomё (Togo) in April 1961 recommended the establishment 

of a similar Co- ordination Board for West Africa. A meeting of the Malaria Committee 

of the East African Advisory Council for Medical Research concerned with the co-operation 

in the field of antimalaria programmes in Kenya, Uganda, Tanganyika and Zanzibar was 

convened in early 1961. A meeting of entomologists working in the South --East Africa 

malaria eradication projects took place in Lourenço Marques in April 1961. The 

meeting discussed the problems of vector behaviour in the untreated and treated areas 

in South -East Africa, the reappearance of endophilic and anthropophilic A. gambiae 

in Swaziland, the continued malaria transmission in areas where A. garnbiae was found 

exophilic and prevalently zoophilie, the effect of DD ̂1 spraying on vectors in Swaziland, 

Southern Rhodesia and Mozambique, and the problems connected with precipitin testing. 

12.1.2 Training and staffing for national malaria eradication projects 

The training of national staff is receiving the highest priority. No campaign 

can succeed unless it has a capable and qualified national malaria service. For this 

reason, funds have been allocated for a long -term training programme for junior 

technical and supervisory personnel both at regional training centres and at country 

level, and this programme will be vigo2ously pursued until sufficient cadres have been 

created in all countries. 

With regard to senior personnel, there are already 11 national medical officers 

employed in malaria eradication activities, one engineer, seven chiefs of operations, 

and two entomologists, who have been trained by WHO. Twenty more will be trained 

during 1962, These figures represent a great advance over the past few years. 

In Zanzibar, the WHO staff are running a special course of training for the 

eventual formation of 18 local malaria assistants. In response to requests from 

team leaders and governments, national laboratory technicians have visited different 

territories and trained ur; local laboratory technicians. By this means 22 microscopists 

have been trained in South Cameroun, 12 in Togo, 10 in Dahomey, 16 in Ghana, 12 in 

Northern Nigeria and 14 in Southern Rhodesia; at present an international technician 

is training six new microscopists in Swaziland. 
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Following the opening of the Malaria Eradication Training Centre in Yugoslavia, 

it has been possible for French- speaking candidates, both professional and non- 

professional personnel, to obtain an effective training in malaria eradication techniques. 

A Malaria Eradication Training Centre for English- speaking candidates is now being 

organized in Lagos, Nigeria, thanks to the co- operation of the Federal Government 

of Nigeria, and another for French -- speakers will be set up in Lom:, Togo, in the 

course of 1962. Courses at these centres will be followed by a period of field work. 

A manual on entomology which includes instructions on all aspects of entomological 

techniques, applicable to malaria eradication operations in Africa, is at present 

in print. 

12.1.3 Operational aspects 

During the course of 1961 the Regional Office for Africa made a big step forward 

in planning. On the basis of experience gained in the various projects in the Region, 

the full range of problems encountered once operations have started has been the 

subject of careful study and analysis. The main deficiencies can be expressed 

briefly: personnel for supervision, finances, public health infrastructure, and 

lack of demographic records or land surveys. Any one of these deficiencies has so 

much bearing on the over -all problem of planning that it is sufficient to decide 

that only preparatory work or training can be carried out. 

In accordance with WHO policy, since the majority of our potential eradication 

areas are under -- developed or undeveloped, the main direction of the activities in 

the African Region is towards creating the national technical, administrative and 

operational foundations and facilities and eventually improving them to the level 

essential for ensuring the effective implementation in due time of every phase of 

a malaria eradication programme. 

The greatest attention is given in the planning of malaria eradication programmes 

to geographical reconnaissance because in the African Region, the population distribution, 

house types, settlement patterns, farming practices, communications and water supply, 

movements of population other than nomadic, social relationships, religious beliefs, 

economic activities and any other environmental or human circumstances, are of vital 

importance in planning a malaria eradication programme. 
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In all the existing projects the collaboration from the public has been good 

but health education activities were generally insufficient, although in some areas, 

like Ghana, very good work has been done in 1961. 

The important epidemiological finding of the past two years was the striking 

results of the introduction of proper surveillance techniques into the island of 

Mauritius which had relied on conventional cross -sectional surveys. As a result, 

very small numbers of cases had been reported each year and a false sense of security 

was engendered. In 1960, however, proper surveillance measures were introduced under 

the supervision of a á)I0 malariologist. Within three months a total of over 1000 

cases were found and followed up epidemiologically. Large numbers of small foci 

were found, showing the necessity for reintroduction of spraying in a number of areas. 

During 1961, 9 additional cases were found, most of them indigenous and coming from 

a well -- defined south -- eastern and eastern area of the island. A relatively large 

number of P. vivax relapses occurred among the younger age--groups in spite of radical 

treatment indicating the defective supervision of the 14 -day drug administration of 

primaquine. 

Due to the shortage of rural dispensaries and health centres in many parts of 

tropical Africa, a great deal of reliance has to be placed on active case detection 

methods. But in Mauritius, Zanzibar and in the northern parts of the Republic of 

South Africa, where conditions are rather different, a very complete network of 

dispensaries and clinics has made feasible the use of passive detection. There is 

no doubt that, where it can be applied, and in places on the outer fringe of trans- 

mission in the African Region where the asymptomatic carrier is not too serious a 

problem, passive detection gives better results with considerably less expenditure in 

terms of personnel and money. 

Costing of active case detection in two countries showed clearly the relation- 

ship between the per capita cost per annum and the density of population. In Southern 

Rhodesia, with a population density of 4.3 per km , the cost was US$ 0.35 per inhab- 

itant, whereas in Mauritius, with a population density of 353 per km2, the cost was 

only US$ 0.08. 
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The problem of single dose treatment for immigrants is being studied in several 

places in the Region on a field basis. Single doses of chloroquine and primaquine, 

of amodiaquine and primaquine, and also of chloroquine and pyrimethamine, are being 

given to immigrants at check points along national frontiers. It must be appreciated, 

however, that a proportion of immigrants, varying in size in different parts of Africa, 

will avoid established cheek points and will enter illegally across frontiers. In 

such circumstances it is essential that the surveillance techniques are sufficiently 

effective to enable the discovery of these illegal entrants. 

12.1.4 Co- ordination 

The meeting of the South African Co- ordination Board took place in Salisbury 

(Southern Rhodesia) on 2-26 January 1961. It was attended by the representatives 

of Bechuanaland Protectorate, Federation of Rhodesia and Nyasaland, Mozambique, 

Swaziland, the Republic of South Africa, and WHO representatives. 

Another co- ordination meeting, devoted to malaria eradication activities in 

the West African area, took place in Lomё (Republic of Togo) on 20 -22 April 1961. 

It was attended by representatives from Cameroun, Ghana, Togo, Dahomey and Nigeria. 

The following agencies were also represented: ICA, UNICEF, UNTAB, UNESCO. 

The Governments of Kenya, Uganda, Tanganyika and Zanzibar have formed an East 

African Malaria Committee, which meets periodically under the aegis of the Scientific 

Advisory Committee, East African Council for Medical Research. WHO is represented 

at these meetings either by the WHO Eastern Africa Area Representative or by a staff 

member of the malaria section of the regional office. 

12.2 Region of the Americas 

12.2.1 General progress and prospects 

Substantial progress of the malaria eradication programme is reported for the 

year 1961. The last two countries in the Region without eradication programmes in 

1960, Cuba and Haiti, entered the preparatory phase. In Brazil, preparatory phase 

operations were extended to almost all malarious states. The population living in 

consolidation phase areas in 1961 increased by 79 per cent. over the 1960 figures, 

as more areas were withdrawn from the attack phase. In the maintenance phase, an area 

of Venezuela of 407 945 k„2, with a population of 4 271 271 was entered in the Register 

of Areas of Malaria Eradicated. 
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Progress, however, has not been uniform throughout the Region. Administrative 

and financial deficiencies have impeded the progress of the campaign in several countries, 

and have resulted in areas being returned to the preparatory phase in the Dominican 

Republic and in Paraguay. As the attack phase advances and case detection activities 

are increased, technical problems regarding persisting transmission have arisen, which 

require special attention and which may prolong the attack phase in certain areas. 

As far as individual programme appraisal is concerned, the malaria eradication 

activities by areas of the Americas may be grouped as follows: 

0 A. Programme where success seems assured: Argentina, Bolivia, British Honduras, 

Dominica, Grenada, Guadeloupe, Guatetalà, Honduras, Jamaica, Mexico, Panama Canal Zone, 

Peru, St Lucia, Surinam, Trinidad and Tobago and Venezuela. 

B.1 Programmes where prospects appear good but where technical or administrative 

difficulties have still to be overcome: 

(a) Colombia - total coverage not yet achieved throughout the entire malarious 

area. 

(b) Costa Rica - a foci of transmission persists along the Pacific coast, 

and additional measures are being undertaken. 

(c) Dominican Republic - additional financial support is being sought. 

(d) El Salvador - the means of achieving interruption of transmission must be 

studied in coastal areas where the vector is resistant to both groups of 

chlorinated hydrocarbon insecticides. 

(e) Nicaragua - special antilarval measures are being undertaken in four areas 

in which the vector is resistant to both groups of chlorinated hydrocarbon 

insecticides. 

(f) Panama - adequate financial support and administrative flexibility are 

being sought. 

(g) Paraguay - adequate financial support is being sought. 
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B.2 Programmes where prospects appear good but where more time will be required 

before an accurate assessment may be made: 

(a) Brazil in which preparatory phase activities began in many states only 

in 1961. (Prospects for success seem assured in the State of Sáo Paulo, where 

the attack phase is going well.) 

(b) British Guiana - the attack phase in the interior began only in 1961, 

using medicated salt. 

(c) Cuba - the preparatory phase was completed only in 1961. 

(d) Ecuador.- reorganization of the programme was completed only in 1961. 

(e) French Guiana - attack phase activities in part of the territory only 

recently reinitiated. 

(f) Haiti - the preparatory phase was completed only in 1961. 

Satisfactory progress was made in 1961 in a number of areas of the attack phase, 

and several of these, notably Jamaica, British Honduras and Guatemala, expect to 

withdraw spraying from all or part of the attack phase areas early in 1962. 

Technical problems of persisting transmission are receiving increased attention. 

The factors involved may be several and complex. Entomological activities increased 

during 1961, with the view to obtaining more precise base -line information regarding 

the ecology of vectors, and to relate this to the behaviour habits in areas which 

continue to give trouble. The exact role of resistance in the picture of persisting 

transmission is under study. Attention has been focussed on problems of migratory 

population groups with rustic shelters in areas in which this phenomenon has been 

thought to have produced unfavourable complications in the epidemiological picture. 

Finally, efforts have been intensified to provide basic epidemiological information 

about cases detected at the earliest possible date following their discovery, so that 

maximum advantage may be taken in adapting attack phase strategy. 
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12.2.2 Training and staffing for national malaria eradication projects 

The four training centres continued to operate, although on a reduced scale in 

two instances during 1961. The XVII International Course on Malaria and Metazenic 

Diseases was given at Маraсaÿ, Venezuela during the year. No formal courses were 

given at the training centre in Mexico, although the centre received a number of 

visitors, principally from other regions. At Sáo Paulo, no formal course in malaria 

eradication was given during 1961, although the Faculty of Hygiene and Public Health 

again offered the special course in entomology, with the main emphasis on malaria 

vectors. At Jamaica, where the centre supported by the Government of Jamaica, the 

Agency for International Development of the United States, and WHOjPAHO is located, 

three courses for senior officials and one for junior officials were given during 1961. 

As in the past, the greater percentage of persons receiving training in Jamaica was 

from outside the Region. 

Each National Malaria Eradication Service provides training for its own staff. 

Depending upon the size of the effort, a special training section may be established. 

Inasmuch as most personnel requirements have been filled, in the majority of instances 

training is limited to new employees replacing those lost during the year; however, 

re- training of spraying personnel in the interval between spraying cycles is the rule 

rather than the exception. The largest training effort still requiring attention 

is that of Brazil, in which a new plan adopted during 1961 has increased the speed 

of development of preparatory and attack phase activities. The majority of professional 

personnel are expected to be trained at Sáo Paulo, and intensive training activities 

are being developed within the Malaria Service itself. 

12.2.3 Operational aspects 

New plans for malaria eradication were completed in Cuba and Haiti during 1961, 

as the preparatory phases of these programmes advanced to completion. In Brazil 

a reorganization of the Malaria Service was accomplished, beginning with a Presidential 

Decree in July 1961. The increased budgetary support for the service, and additional 

administrative flexibility permitted an extension of preparatory phase activities to 

almost all malarious states, and made possible an earlier forecast of attack phase 

activities in some of these. In two countries, Paraguay and the Dominican Republic, 

plans had to be revised in the light of technical and administrative problems, while 

in Panama administrative difficulties did not permit the completion of spraying on 

schedule. 
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Health education received increased attention during 1961 in the Region, as a 

multiplicity of problems arose which required assistance in this field. Reluctance 

to accept spraying due to failure to control household insects other than anophelines, 

or due to mortality of domestic animals were among the problems. More intensive 

efforts at education were required among certain indigenous groups whose customs of 

housing and work have impeded total coverage with insecticides in the past. 

Special offices charged with the planning, execution and supervision of spraying 

operations exist in all programmes, except those of small size in which such special- 

ization is not justified. If the programme is large enough to require decentralization ' 

of activities to zone offices, these will normally have special sections for spraying 

operations. The percentage of houses sprayed in general was above 90 per cent.; 

in the case of British Honduras although spraying could not be accomplished following 

the devastating effects of a hurricane in late 1961, resulting in a low percentage 

of houses sprayed, nevertheless there has been no evidence of the return of malaria. 

Increasing attention is being paid to assigning spraymen to cover areas of intense 

colonization at short intervals of time (up to one month) and to protect new structures 

and altered surfaces of already sprayed houses. In many cases personnel of this 

type is trained in evaluation duties as well, so that increased case detection is 

also achieved. 

An evaluation of pressure regulator units for compression sprayers was performed 

in 1961 with the co- operation of the Government of Guatemala and the United States 

Public Health Service Communicable Disease Centre. 

Trials continue on the effect of different cycles and dosage of insecticides, 

two field units, one in El Salvador and one in Bolivia, testing the effectiveness 

of DDT at different dosages and on different types of wall surfaces. 

Malathion was employed in two pilot areas in 1961. In Nicaragua, it was utilized 

on a sugar plantation in an area in which the vector is resistant to both groups of 

chlorinated hydrocarbon insecticides. The housing is primarily of wood. In El 

Salvador, it was employed in the coastal region, also in an area in which the vector 

is double resistant. Evaluation of the results is to be both entomological and 

epidemiological. 
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An old insecticide, Paris Green, was re- employed in larviciding operations around 

Lake Managua, and in several other localities in Nicaragua. Chlorthion was employed 

in Guatemala as a larvicide, with good results in the Sanarate area, where A. albimanus 

is resistant to both DDT and dieldrin, and at the Finca Мoсá, a coffee estate outside 

the malarious area where imported cases coincided with a high anopheline density, 

and touched off a malaria outbreak. In Mexico, in the Valdeflores River in Oaxaca 

State, chlorthion was employed experimentally as a larvicide. 

The pattern of organization for epidemiological evaluation and surveillance 

operations in the Americas follows along the general lines described above for spraying 

operations.. As the attack phase progresses, more and more advantage can be taken by 

epidemiological services of the experience gained during spraying operations in 

organizing itineraries, deploying personnel, and carrying out an effective supervision. 

In some instances, personnel with dual responsibilities have been assigned to special 

areas of persisting transmission which require frequent visits and application of both 

kinds of techniques. In Mexico, responsibility for the routine case detection 

activities has been transferred to a Field Operations Department, which was initially 

charged with responsibility for spraying operations only. . 

Over -all progress in epidemiological operations was reported in 1961. Particular 

attention has been devoted to the problem of assessment of the origin of infection 

in areas of reduced or interrupted transmission, and of prompt classification of cases. 

In some instances, non- professional personnel are employed for initial screening of 

cases. Efforts are being made to reduce the time interval between the laboratory 

confirmation of a positive slide and the initiation of an investigation of the case. 

An indication of the development of case detection methods over the past three 

years may be shown in the following table: 

Year 

Number and source of slides 

Active detection Passive detection Total 

1959 1 815 845 869 774 2 685 619 

196о 2 533 709 1 306 936 3 840 645 

1961 2 844 099 2 032 953 4 877 052 
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The efficacy and achievements of the case detection process vary from country 

to country. In a number of countries opportune development has confirmed the absence 

of transmission and a low level of residual parasite reservoir in all or part of the 

malarious area in advance of original plan, thus permitting withdrawal of spraying. 

In other cases, sufficient evidence has not been accumulated, and spraying has had 

to continue until such time as the amount and character of the evidence from case 

detection activities improve. 

Special investigations into failures of interrupting transmission are being 

carried out by the Malaria Services, and the Organization. In Mexico great attention 

is being given to areas in which transmission persists following four years of the 

attack phase. In Guatemala special studies are being carried out in four areas 

which although less than 2 per cent. of the malarious area, produced 70 per cent. 

of the cases detected during 1961. In collaboration with the Government of El Salvador, 

a special study was begun in 1961 to evaluate the epidemiological factors in an area 

of continuing transmission. Two study sites were selected; one in an area in which 

the vector is resistant to both groups of chlorinated hydrocarbons, the other in an 

area in which it is still susceptible. The studies are expected to span both the 

rainy season and dry season periods. In Nicaragua, supplementary measures including 

larviciding are being studied in four areas of persisting transmission, while special 

entomological studies are under way in Costa Rica to elucidate the reasons for persisting 

transmission in the Pacific coast region. In Venezuela, studies continue in the areas 

still with refractory malaria, while the Amazon basin in Brazil was the site of a 

collaborative study by the Government and the Organization to investigate the efficacy 

of the medicated salt method and the possible existence of a drug -resistant strain 

of parasite. 

As a rule radical treatment of confirmed cases is attempted in the later stages 

of the attack phase in all programmes. In many, personnel of the epidemiological 

evaluation service are charged with carrying out radical treatment. Several countries 

are experimenting with radical treatment by voluntary effort at selected notification 

posts, although it is too early to draw conclusions as to the efficacy of this technique. 

In all cases, the amounts of drug and the duration of treatment correspond to recommended 

schedules. 
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Surveillance operations in the consolidation phase have been strengthened during 

1961, with the purpose of assuring a complete coverage of the area; and regular visits to 

compónents of the passive case detection network. The full -time personnel of the 

Malaria Services are given well - planned itineraries, and supervision has been increased. 

Reporting of slides from all sources in areas in the consolidation phase, expressed 

as a percentage of the population living in these areas during 1961, varied as follows: 

Programme 
Per cent. of 

population sampled 

Bolivia 2.6 

French Guiana 4.4 

Mexico 5.8 

Trinidad and Tobago 5.8 

:....: • .Guadеloире 6.4 

Surinam 8.8 

Panama Canal Zone 14.6 

Jamaica 17.4 

Grenada 18.6 

St Lucia 23.4 

Peru 27.8 

Venezuela 28.4 

Dominica 65.8 

Argentina 103.3 

In areas in the maintenance phase, both the United States and Venezuela discovered 

cases, but no renewed transmission occurred. In British Guiana, a small outbreak 

occurred during 1961 in the maintenance phase area; remedial measures included 

resumption of spraying in and around the focus, and administration of antimalarial 

drugs. 
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During 1961, following an intensive study of data presented by the Government of 

Venezuela, an area of 407 945 km2 of that country was registered. The population 

estimated as at 31 December 1961 for this area is 4 271 271.. These figures represent 

respectively 68 per cent. of the originally malarious area and 75 per cent. of the 

population living therein. The XIII Meeting of the Directing Council of PAHO 

(Regional Committee of WHO) took note of this entry, and urged Member governments to 

intensify surveillance activities during the consolidation phase of their programmes, 

and to organize their epidemiological data in such a way as to facilitate the future 

registration of areas. The Directing Council also recommended that adequate rural 

health services be developed as one of the necessary elements in the maintenance 

phase of eradication, once this has been achieved. 

In Brazil, a medicated salt programme was in operation in the Amazon basin until 

November. It has now been suspended, pending the results of a special study as to 

the effectiveness of the method, and of possible drug resistance by P. falciparum. 

In British Guiana, a medicated salt programme was begun in 1961, in addition, a 

combined drug is given by evaluation personnel in house -to -house visits in the north- 

western area of the country. In Venezuela, several drug schedules are employed in 

areas of refractory malaria. In Trinidad, although the percentage of persons 

accepting treatment in the area of A. bellator has decreased below 50 per cent. in 

the area, the method is apparently proving its effectiveness, since only a single 

relapsed case was found in the area in 1961. 

Resistance to chloroquine of a strain of P. falciparum from the Magdalena Valley 

of Colombia was reported in 1960. The strain was later shown to be refractory to 

amodiaquine and to hydroxychloroquine. The results have been confirmed by the 

National Institute of Allergy and Infectious Diseases, United States Public Health 

Service, which serves as a Reference Laboratory for WHO. 

Reports of resistance or increased tolerance of chloroquine by P. falciparum 

in the Amazon Valley of Brazil were the subject of a special co- operative study by 

the Government and the Organization during the latter half of 1961. A survey was 

made of 2'( localities, and those which showed a significant incidence of P. falciparum 

were revisited; and studies conducted on positive cases. 
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12.2.4 Co-ordination 

The Ninth Meeting of Directors of Malaria Services of Central America, Mexico 

and Panama was held in Guatemala City from 8 -12 May. A meeting of the Organization's 

consultant personnel in Zones II and III was held the following week. Border meetings 

at which malaria problems were discussed, were held on 13 -1k January between Mexico 

and Guatemala, and on 20 -24 August, by Argentina, Uruguay, Paraguay and Brazil. 

Close co- ordination was maintained with the multilateral and bilateral agencies 

collaborating in the malaria eradication programme in the Americas. 

12.3 South- East Asia Region 

12.3.1 General progress and prospects 

The over -all picture in regard to the malaria eradication has improved during 

the year under review. 

Out of 570,8 million population originally in malarious areas in this Region, 

94 per cent. are now in areas under malaria eradication activities. Satisfactory 

progress towards malaria eradication has been reported from a number of countries in 

this Region, particularly from Ceylon, Afghanistan and India, where some areas have 

already reached the consolidation phase, and from Indonesia. In Burma, Nepal and 

Thailand the progress has been slow mainly due to administrative and operational 

problems. 

In Afghanistan the progress so far made during the year 1961 has been satisfactory. 

The pre -eradication surveys carried out during 1960 -61 show the population .of malarious 

areas in the country to be 4.26 million. Geographical reconnaissance is being undertaken 

and this population is being included for protection by DDT spraying and surveillance 

during the year 1962. Spraying -was withdrawn from a population of 86 000 during 

1961 and it is estimated that an additional population of 15 18гΡE will be ready for 

interruption of spraying in the coming year. The programme in Afghanistan presents 

no serious technical problems. The short transmission season and the vectors still 

remaining susceptible to DDT are favourable factors. The problem of nomads will, 

however, require careful attention, but it is expected that when total coverage by 

spraying and surveillance is established, this problem is unlikely to affect the 

achievement of eradication. 
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The entire country of Burma with a population of 21.5 million is considered 

malarious with the exception of urban areas of the dry zone and sparsely populated 

regions above 4000 feet comprising an aggregate population of 2.5 million. During 1961, 

10.07 million population was protected by spraying and withdrawal of spraying was 

effected in an area with a population of nearly 3.5 million under surveillance. It is 

not considered advisable to expand this area of consolidation to any great extent 

before developing an effective surveillance machinery. Although there are no serious 

technical problems, the presence of insecure areas where eradication activities cannot 

be effectively implemented makes it difficult to estimate the time required for completic 

of eradication. A recent assessment of the programme by a WHO short -term consultant 

has indicated that under existing conditions the standard eradication procedures can 

be carried out only in the central area of the country with a population of 15 million 

and the remaining 4 million will have to be tackled later when this area becomes secure. 

The implementation of the Five -Year Malaria Eradication Programme in Ceylon is 

progressing according to plan. During 1961, nearly 1.4 million population reached 

the maintenance phase and the eradication programme is making satisfactory progress 

in the remaining 3.5 million population, of which 2.26 million are in the attack phase 

and 1.26 million in the consolidation phase. The prospects of malaria eradication 

continue to be encouraging as evidenced by the reported decline in the total number 

of microscopically confirmed cases from 345 in 1960 to 110 in 1961 and it is felt 

that Ceylon is nearer malaria eradication than any other country in this Region. 

Except for a few localized cases which were detected through surveillance and immediatel, 

treated there has been no recrudescence of malaria. With the strengthening of 

existing active and passive surveillance ensuring total coverage, it is expected that 

during 1962 it would be possible to commence a large -scale of withdrawal of spraying 

from the endemic zone. The compact nature of the country, the availability of good 

communications, effective central direction and the competence of sub -professional 

staff who are familiar with their respective areas have greatly contributed to the 

operational facilities of the programme. 
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The National Malaria Eradication Programme of India, which aims at the protection 

of 424 million people (1961 census) living in the malarious areas of the country, 

entered the fourth year of operation in 1961. All the 390 units were in operation, 

each designed to protect about a million people. Out of these 390 units, 230 are in 

originally endemic areas where two rounds of spraying with DUIf were carried out during 

the year, and 160 in hypoendemic areas, where only a single round of spraying is 

carried out. Energetic action taken to improve supervision at all levels has greatly 

improved the quality and coverage of spraying during the year. In a programme of 

such magnitude with 15 states and seven centrally administered areas responsible for 

operations, efficiency will naturally vary, from state to state, in fact the programme 

could more appropriately be considered as a. federation of 22 programmes controlled 

by the National Malaria Eradication Headquarters. Active surveillance which has been 

in operation in 345 units, has in a number of states reached a very high degree of 

efficiency and efforts are being made to supplement this by passive surveillance. 

Although only a population of 1.8 million in Mysore State has actually been in the 

consolidation phase in 1961, from available surveillance and other epidemiological data 

so far accrued the prospects of withdrawal of spraying covering a population of over 

125 million people in 1962 are good. Most of the areas will fall within the original 

hypoendemic regions. Increased tolerance of A. culicifacies to DDT has been reported 

from some areas and extensive investigations have been carried out for demarcating 

the affected areas. This increased tolerance in A. culicifacies to DDT has, however, 

not resulted in failure to interrupt transmission. 

Malaria eradication in Indonesia with a population of 95.885 million, according 

to December 1961 census estimates, scattered over many islands, is planned to be 

accomplished by stages. Priority is given to the expansion of the programme to cover 

the whole of Java, Bali and South Sumatra, which together constitute 70 per cent. of 

the population of the country. During the year under review, 14 additional zones in 

Java have been brought under the attack phase thus making a total of 27 zones in which 

protection is afforded to a population of 46 million. Surveillance has been commenced 

in nine of these zones embracing a population of 14 million. The remaining 15 zones 

in Java have commenced the preparatory phase and in 1962 when spray operations are 

started in these zones nearly 65 million persons will be under protection. On the 

whole, despite setbacks occasioned by temporary shortages of supplies, the new zones 
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have completed the preparatory phase on schedule, and progress against objectives is 

satisfactory. In reviewing the programme, it is necessary to consider the central 

group (Java, Bali and South Sumatra) apart from the outer group of islands. This 

central group is a relatively densely populated area with fairly good communications; 

the epidemiology of malaria and the distribution of vector have already been worked out 

and there are facilities for training field personnel. This area will be fully under 

attack in 1962. The major operation problem was lack of sufficient numbers of trained 

and experienced personnel. A national training centre has been established in West 

Java and subsidiary training centres have been functioning in Semerang, Surabaja and 

Tandjang Kerang. Senior technical staff have been sent for training to international 

training centres in Jamaica and the Philippines. As for the outer islands of 

Indonesia, as a first step pre -eradication activities will have to be undertaken in 

conjunction with the country's rural health development plans with a view to creating 

conditions favourable for undertaking eradication of malaria. Preliminary surveys 

towards this end have been conducted in Kalimantan and in West Nusa Tenggara. 

In Nepal, the malaria eradication programme is at present in progress only in 

the central zone where a population of nearly two million has been protected by DDT 

spraying. Transmission has been interrupted in the plain and hill areas but some 

transmission has continued in the previous hyperendemic forest and forest -fringe areas, 

notably in the Rapti Valley. Several factors have contributed to the failure to 

interrupt transmission in these areas. The influx of a large number of people from 

the surrounding unsprayed malarious areas, the construction of new houses and the 

practice of replastering the existing houses in this area where A. fluviatilis is one 

of the vectors known to be present during the greater part of the year, have been the 

main causes of persistent transmission. It is now planned to expand the area of the 

central zone operations to the west to a range of mountains which forms a natural 

barrier and undertake two rounds of spraying in this A. fluviatilis area. 
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The concept of malaria eradication was accepted by the Thai Government in 1958. 

However; the programme which had in the past attained considerable success as a control 

programme, has not yet been transformed to meet the needs of eradication. Out of a 

total population of approximately 26 million, 16.4 million are known to be in malarious 

areas and are now included in the programme. Although spraying has been withdrawn 

from some areas in the past, adequate surveillance measures have not been instituted 

in these areas to assess the situation. During the year 1961 nearly three million 

population was considered as in the preparatory phase and the remaining population 

in the attack phase. The programme is now in the process of reorganization. The 

malaria eradication programme has been transferred from the Department of Public Health 

and placed directly under the Ministry of Health and a Malaria Eradication Board 

has been appointed by the Government. 

12.3.2 Training and staffing for national malaria eradication projects 

Increasing interest is evinced by all the countries in this Region on the question 

of providing training for malaria eradication personnel. With the exception of India 

which has its own long- established training centre (Malaria Institute of India) the 

senior staff of the other countries in the Region, trained at one of the international 

centres under AID or WHO fellowships. . The training of sub -professional staff is 

carried out in the countries themselves; this has the advantage that both the theory 

and the practical aspects of training can be directly adapted to the needs of the 

locality and instructions given in the mother tongue of the trainees. The WHO staff 

assigned to Afghanistan, Burma, Indonesia and Nepal have assisted in the training of 

national staff in these countries. 

In Afghanistan, the main training centre is the Malaria Institute of Kabul, but 

in order to train a large number of paramedical personnel, the training programme has 

been decentralized and subsidiary training centres have been functioning at Kunduz, 

Jalalabad, Kandahar and Khost during 1961. 

In Burma the Malaria Institute in Rangoon is responsible for the training of 

staff for the national programme. 
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In CeylOn, there is no special institute for training but the Headquarters of 

thÁntïmalari. Campaigns has the facilities for giving training to the personnel 

reqùired for'thë programme. In addition, the Antimalaria Campaigns Headquarters also 

givès lectures and demonstrates to medical graduates and medical undergraduates and 

general public health workers on various aspects of malaria eradication. 

In India prior to the commencement of the eradication programme, training of all 

technical personnel, malariologists, entomologists, malaria inspectors and others 

was conducted at the Malaria Institute of India. However, on account of the vast 

expansion of the programme, these training activities were decentralized even though 

the main burden still remained with the parent Institute. At present the Malaria 

Institute of India gives training to medical officers and courses are also conducted 

for malaria inspectors and laboratory technicians from the different states. In 

addition, the six Regional Co- ordinating Organizations as well as some of the major 

states also provide training for laboratory technicians. By the end of 1961, most 

of the personnel required for the programme had already been trained, but considering 

the size of the programme and the turnover of staff due to retirement, resignations, 

etc., there will be a sufficient number of trainees to keep the Malaria Institute 

and the State Training Centres busy until the end of the eradication programme. 

During 1961 the Government of Indonesia established a national training centre 

in a mountain resort area between Djakarta and Bandung where conditions of climate, 

physical facilities for training, students' accommodation and proximity to operating 

zones are good. International assistance is available to this programme both from 

the AID and WHO and it is proposed to reinforce the WHO assistance by providing a 

short -term consultant during 1962. At present there is a whole -time AID training 

adviser. . 

Nepal has no central training institute and the senior staff receive their 

training in the Malaria Institute of India and in the international training centres. 

A post of training officer has been established and it is hoped to create a training 

section. 
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In Thailand there are two malaria training centres, one in Chiengmai in northern 

Thailand and the other in Prabudabad in central Thailand. Although a large number 

of personnel have been trained in antimalaria activities a good deal still remains 

to be done. 

12.3.3 Operational aspects 

• In Thailand and Burma the Governments have agreed to the creation of high level 

Malaria Eradication Boards with representatives of important ministries; these Boards 

are expected to meet early in 1962. In Indonesia the assumption of direct responsib- 

ility for malaria eradication by the Minister of Health and the creation of an effective 

executive machinery with well -defined lines of authority patterned on the army 

organization have considerably strengthened the operational efficiency of the 

organization. In India, with its numerous federal states responsible for the 

execution of the eradication programme the whole -hearted support of the Central 

Government to the Director of the National Malaria Eradication Programme and the 

effective functioning of regional co- ordinating organizations under central authority 

have served to stimulate effective action by State Governments. In Thailand malaria 

eradication has been taken out of the Department of Public Health and placed directly 

in charge of the Deputy Under -Secretary to the Ministry of Health, thereby considerably 

shortening administrative procedures. In Afghanistan the whole country has been 

divided into three regions each in charge of a regional malariologist assisted by 

WHO staff to ensure total coverage of operations and better technical and administrative 

co- ordination among units. 

Health education has been the subject of study and attention during 1961 as a 

joint effort of the Malaria Unit and the Health Education Unit of the Regional Office. 

Although the importance of health education for the successful implementation of the 

programme is well appreciated in all the countries, the achievements in this direction 

have been very modest. 
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During the year 88 per cent. of the population under malaria risk in this Region 

has been protected by residual insecticide spraying. DDT has been the main insecticide 

used in all the countries in this Region but dieldrin has been used in some of the 

coastal areas of Indonesia and Burma where increased tolerance of A. sundaicus to DDT 

has been reported. 

An epidemiological evaluation section has been created in the Regional Office 

during 1961 with the purpose of co- ordinating epidemiological activities, consolidating 

data on evaluation and assisting the countries in evaluation activities. Particular 

stress has been laid on the need for a correct epidemiological assessment as a 

continuous process. Special epidemiological sections are functioning at the Head- 

quarters of the National Malaria Eradication Programmes of India and Indonesia. In 

these two countries the methodology of epidemiological evaluation has also been estab 

lished on a sound basis. In Ceylon the operational aspects of epidemiological 

evaluation are satisfactorily organized. A full- scale, active case -detection network 

to ensure total coverage is expected to be fully established during 1962. In 

Afghanistan, Burma and Thailand an over -all revision of methodology of evaluation is 

needed. Nepal has yet to have a proper epidemiological evaluation set up as so far 

evaluation has been based on routine malariometric surveys. 

Out of a total population under malaria risk in this Region 78 per cent. is at 

present under case -detection operations. Out of this 71 per cent. is constituted 

by the Indian programme in which approximately 400 000 000 people are covered by case - 

detection. In general the outstanding problem in epidemiological evaluation is the 

inadequacy of fever case -detection measured in terms of proportion of population 

examined per annum. The total of positive cases detected in India works out at 

approximately 0.1 per thousand of the population per annum. In Afghanistan the rate 

of detection of positive cases was 0.19 per thousand population. The fever surveillance 

in this country needs considerable improvement in order to increase the number of slides 

to meet the minimum requirements of evaluation. In Burma the coverage, the frequency 

of visits and the supervision of surveillance leave much to be desired to meet the 

needs of eradication. It was noted that the intervals between house visits varied 

from one month to three months. Epidemiological investigations of positive cases 
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have also been below standard. In Ceylon passive case detection, is carried' out by 

paid surveillance agents attending medical institutions for collection of blood slides 

from fever cases. The network of medical institutions (328) co- operating with the 

National Malaria Eradication Serviçe provides a passive surveillance post for every 

19 500 persons in the formerly hyperendemic and endemic areas. 

With the exception of Ceylon which has a well- developed health service with 

numerous hospitals and dispensaries, in all the other countries in this Region active. 

case -finding has been the mainstay of surveillance. In Indonesia a passive case- 

detection • system was tried Out as an experimental measure but the results could not 

be considered satisfactory and it was therefore decided to change to active surveillance 

supplemented by passive case- détection methods. In India the active case -detection 

has reached á very high degree of efficiency in a number of the states. 

All countries in this Region follow the 14 -day course for treatment of the 

confirmed case of malaria, except in'IndiaWhère a 5 -day course with prmáquine is 

adopted for radical treatment of.P. vivax and P..malariae cases. In P. falciparum 

cases radical treatment consists of a 3 -daÿ course of 4.- aminoquinolines giving a 

total dosage of 1500 mgm base. 

An investigation team has been working for the past three years in Gujer�t 

and Maharashtra States in India where interruption of transmission has been achieved a.nd 

maintained in spite of development of resistance in the vector to DDТ. Investigations 

so far have shown that irritability to DDT persists despite resistance and this factor 

may be sufficient to reduce contact between man and the vector for preventing - transmission. 

The preliminary findings of the investigation have also shown a reduced life -span of 

the resistant vector but this needs further confirmation. Another entomological team 

in India is engaged in investigating the role of secondary vectors in an area in Assam 

where persistence of transmission of malaria after some years of 'spraying has been 

reported. 
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An important investigation is in progress in Indonesia with the assistance of 

a short -term consultant to study the dynamics of resistance (the effect of insecticide . 

pressure on the selection of vector strains resistant to one or other of the main 

insecticides used in malaria eradication). Although this is a long -term project 

aimed at providing guidance on the choice of insecticide for avoiding or delaying 

the development of resistance, it may also throw light on allied problems of immediate 

practical concern, for example, the efficacy of DDT against A. sundaicus in areas 

where dieldrin is contra- indicated because of confirmed or suspected resistance. 

In Indonesia and. Nepal investigations have been in progress for determining the 

dosage cycle of insecticide application. In Indonesia this was assessed mainly on 

data from monthly infant parasite surveys and the results so far indicate that 1 gm /т2 

of DDT applied every six months does not totally interrupt transmission in this 

experimental area where A. aconitus was the vector. In Nepal entomological observations 

have confirmed the epidemiological finding that 2 gm%m2 of DDT once a year is adequate 

against A. minimus. In A. fluviatilis areas, however, entomological findings indicate 

that a second round of insecticide spray is required to counteract the effects of 

replasteririg of houses and to deal with this vector which occurs during most of the year. 

In Indonesia entomological data bearing on the question of DDT dosage /frequency against 

A. sundaicus are already appearing as an incidental part of resistance dynamics studies. 

Observations on the effect of first round of DDT spraying in the new zones in East 

Java are being carried out with regard to the effects on the behaviour, density, resting 

and feeding habits of A. sundaicus. 

12.3.4 Co- ordination 

The following inter - country co- ordination meetings have been held during, the year 

for the mutual exchange of views and for co- ordinating the activities in the border areas: 

First Indo -Nepal Border Antimalaria Conference, 3 -5 January 1961 
Lucknow (India) 

Burma- India- Pakistan Malaria Co- ordination Conference, 27 -29 November 1961 
Aijal, Assam State (India) 

Fifth Antimalaria Co- ordination Board Meeting, 12 -15 December 1961 
Pnom -Penh (Cambodia) 
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In addition, in a programme of the size of India with 22 component parts co- 

ordination of inter -state activities has assumed a great deal of importance. The 

Organization has provided financial support for the establishment of five out of the 

six inter -state co- ordinating organizations in the Indian programme. WHO has also 

sponsored two inter -state meetings of national malaria eradication workers during 1961. 

12.4 European Region 

12.4.1 General progress and prospects 

According to the available data (ТаЪlе 1: Part II), the general development 

of the malaria eradication programme in the European Region can be summarized as 

follows: 

1960 1961 
European Region 

Population 
(in thousands) 

Population 
i(in thousands) 

Eradication achieved 224 922 78.9 240 196 79.4 

In consolidation phase 27 755 9.8 j0"1б7' 10.0 

In attack phase, 15 905 .6 13 890 4.6 

Without eradication 
programme 

16 432 5.7 18 167 6.0 

41.00.0 100.0 

Population of the 
originally malari- 285 014 - 302 420 - 

ous areas . 

* 
The difference between the 1960 and 1961 figures is due to the 

normal population increase and, reassessment in Turkey. 

On studying these figures, it can be seen that the quantitative advance of the 

programme has been limited. During 1.961 there were very few passages from one phase 

to another, but progress was made qualitatively. 
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In examining the malaria eradication programme in the European Region, it is 

more logical to consider separately the geographical entity represented by continental 

Europe. In the latter, eight countries are carrying on an eradication campaign, 

namely Albania, Bulgaria, Greece, Portugal, Romania, Spain, the USSR and Yugoslavia, 

and success is near, as shown by the following figures: 

Continental Europe 

Percentage of the population of 
originally malarious areas 

1960 1961 

Population 
(in thousands) 

Population 

(in thousands) 
O 

* 
Eradication achieved 

In consolidation phase 

In attack phase 

Without eradication 
programme 

224 922 

15 324 

5 522 

91.5 

6.2 

2.3 

240 196 

12 208 

3 349 

93.9 

4.8 

1.3 

100.0 100.0 

Population of 
originally malari- 
ous areas 

245 768 255 753 

Including Byelorussia; Czechoslovakia, France (Corsica), Hungary, 
Italy, Netherlands, Poland and the Ukraine, which have already achieved 
eradication throughout the national territory. 

In this part of the Region there are practically no operational or administrative 

problems and few technical ones. Certain programmes arrived at a critical point, 

corresponding to an advanced stage of the consolidation phase, where there is a risk 

that the governments and public may lose interest in a campaign which does not produce 

any obvious results. However, the governments of the countries concerned have 

continued to support the programme. 
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In Albania, the campaign is advancing very satisfactorily. 1961 was the fourth 

year of complete insecticide coverage in the last attack phase areas. It may be 

expected that in 1962 these areas will pass on to the consolidation phase. In Bulgaria 

the eradication programme is approaching its end. In 1961 only a small number of 

inhabitants (55 000) in a limited area were regarded as being in the consolidation 

phase, which should be concluded m..1ÿ63. Spain has only six small areas still in 

the consolidation phase in 1961. Throughout the rest of the country malaria is stated 

to have been eradicated. 1962 will be the last year of consolidation and the whole 

country should pass on to the maintenance phase in 1963. In Greece. the campaign 

is steadily advancing and 45.7 per cent. of the population of the originally malarious 

areas are covered by the consolidation phase. All the other areas have reached the 

maintenance phase. The consolidation phase will have to continue until at least 1963. 

In Romania the attack phase continued during 1961, covering 16 per cent. of the pop- 

ulation in the originally malarious areas, the remainder have been in the consolidation 

phase for at least two years. It is considered that in 1963 the last area will enter the 

consolidation phase and that the greater part of the originally malarious zone will 

have reached the maintenance phase. In the USSR 99 per cent. of the population of• 

the malarious zone was. covered by the maintenance phase by the end of 1961. In 

Yugoslavia the attack phase continued in 1961 in areas with 43.5 per cent. of the 

population of the originally malarious zones, 51.6 per cent. of the latter population 

being in maintenance phase areas and 4.9 per cent. in consolidation phase areas. 

The attack phase in the last area will come to an end in 1962. Although little 

information had reached the Regional Office in 1961 regarding the position in Albania 

and Portugal at the end of that year, there are reasons to believe that the whole 

territory of these countries will reach the consolidation phase in 1962. 

The countries of the European Region situated outside continental Europe are 

Turkey, Algeria and Morocco. In Turkey the eradication programme was energetically 

continued in 1962. The attack phase, which has lasted for four years, was still 

covering, at the end of 1961, 52.1 per cent. of the total population of the malarious 

region, the remainder of this population being in consolidation phase areas. The attack 

phase will have to continue in 1962 in the same areas, and the consolidation phase too, 

will continue in the same areas in 1962 as in 1961. In this country, the progress 

of the programme has been held up by budgetary and operational difficulties. 
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With the assistance of WHO, these are being gradually overcome and definite advances 

were made in 1961. The political situation in Algeria has made it impossible to 

apply the eradication programme planned by the Government. In the meanwhile, malaria 

surveys are being carried out as far as possible, and personnel are being trained. 

In Morocco, a pre -eradication programme commenced in 1961, concentrating on training 

of personnel and the development of the public health infrastructure. It is thought 

that the preparatory phase can commence in 1964 and the attack phase in 1965. 

In accordance with the Co- ordinated Plan Establishing Priority for the Eradication 

of Malaria in continental Europe, interruption of transmission is scheduled to be 

attained by the end of 1962. Analysis of the data for 1961 indicates that this aim 

may be achieved within the time limit laid down. Out of the eight programmes for 

continental Europe, three include areas in the attack phase, namely Albania, Romania 

and Yugoslavia. In Albania and Romania, the reservoir of parasites is already 

extremely small and there were no indigenous cases during 1961 in the attack phase 

areas. In Yugoslavia, a few rare cases of indigenous malaria occurred only in 

Macedonia, but the total number of cases was small. 

12.4.2 Training and staffing for national malaria eradication programmes 

In the European Region, requirements in personnel for eradication programmes 

obviously vary according to the stage reached by the programmes, and also according 

to the nature of the eradication service, depending on whether the latter is autonomous 

or part of the public health services. 

In continental Europe, where the programmes are particularly advanced, the need 

to organize special courses on malaria eradication for training personnel, particularly 

professional personnel, has not arisen, and consequently there are no national courses 

intended specifically for such training in any of these countries. In this part of 

the Region, the only training centre which functioned in 1961 was the Inter- Regional 

Centre, organized jointly by the Government of Yugoslavia and WHO. In this centre, 

situated in Belgrade, courses in the French language lasting three months were given 

by Yugoslav experts, with the assistance of lecturers supplied by WHO, with the aim 

of training professional and assistant personnel in malaria eradication. WHO trainees 

have also attended these courses. 
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In Morocco, there is a project for malaria pre -eradication programme linked with 

a plan for the provision of rural health facilities. The future organization of the 

eradication service is to be of the "integrated" type, so that the personnel which 

will participate in the campaign will comprise essentially the medical officers, nurses 

and assistant health workers of the rural districts. In accordance with the plan for 

the provision of rural health facilities, the number of such personnel will not be 

sufficient for the malaria eradication campaign to be organized until 1964, which is 

the date envisaged for the preparatory phase of the campaign. Before that date 

it will therefore be necessary to give these personnel the essential training enabling 

them to take part in the campaign. A plan of operations has been established to 

organize such training, with the collaboration of WHO, and the following activities 

were arranged in 1961: lectures for district and health service medical officers, 

which were taken by 88 doctors, a course for instructors (20 instructors trained 

in 1961), and practical training for qualified nurses and assistant health workers 

in rural centres (five centres exist), specially organized for the practical demonstration 

of eradication methods in the field. In 1961, 253 assistant health workers and 135 

nurses took part in these training courses. Training was given mainly by Moroccan 

teachers and instructors, WHO assistance in these courses being two short -term 

consultants who gave lectures and collaborated in the preparation of manuals. 

Fellowships have also been provided to the Government to enable an entomologist and 

four Moroccan instructors to take courses at Belgrade. 

In Algeria, no course has so far been organized for the personnel of the future 

campaign, but fellowships have been offered to the Government by WHO for the Belgrade 

courses. 

In Turkey the extent of the programme made it necessary in 1960 to organize 

further courses to train various categories of personnel. In 1961, annual courses 

for the training of doctors, microscopists and entomological technicians, were given 

at the Adana Malaria Institute by Turkish experts as well as by the members of the 

WHO malaria team in Turkey. Fifteen doctors were trained, as well as 25 microscopists 

and 10 entomological technicians. One doctor was awarded a WHO fellowship to attend 

the courses at Belgrade and two others to attend the Jamaica courses. A statistician 

also obtained a fellowship for further training in the course given at Beirut. 
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In continental Europe, needs for personnel of all categories are in general 

satisfied, but professional staff specialized in entomology are rare. Sanitary 

engineers are now rarely needed in view of the degree of advancement of the programmes. 

Outside continental Europe, serious personnel problems arise at present only in Turkey. 

In this country there. is a chronic deficit of personnel of all kinds (about 22 per cent. 

doctors, 26 per cent, assistant health workers, no entomologists or sanitary engineers). 

The main reason for this deficit is the lack of adequate budgetary resources to provide 

for the number of posts necessary and of salaries high enough to attract or retain 

personnel. 

It is time to consider future requirements of specialized malariology personnel 

during the maintenance period in countries where eradication has been nearly achieved. 

In most countries of the Region where eradication is considered to have been achieved, 

there are malariologists who belonged to the former eradication service or malaria 

control teams, but their posts are being abolished. In each country the special 

functions of malariologists after their incorporation into the general public health 

services should be defined so as to maintain a nucleus of specialists, ready to cope 

with any possible reintroduction of malaria. 

12.4.3 Operational aspects 

In the European Region, apart from the North African countries, the stage of 

advancement and maturity of the eradication programmes is such that it is now rarely 

necessary to make any considerable changes in their planning and administration. 

Nevertheless, in 1961, some programmes underwent a few improvements of this nature. 

Spain, where active case -detection in 1960 covered only three consolidation areas 

out of the six existing ones, has now covered the remaining three areas (about 62 000 

population). In Yugoslavia (Macedonia), after an administrative reorganization 

involving decreased decentralization of the administrative and technical aspects of 

eradication, the programmes of the various communes were better co- ordinated and the 

operations better supervised. In Romania, better co- ordination between the Ministry 

of Health and the Ministry of Agriculture made it possible to plan spraying in the 

silkworm breeding areas more satisfactorily. In Turkey, amendments to the 1960 plan 

were made in 1961. They concerned, in particular, a fresh count of those benefiting 
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by the campaign. This figure rose considerably as a result of better geographical 

reconnaissance. Other changes in the plan concerned the passage of a population of 

1 379 000 (regions of Bursa -Isparta and Canakkale) from the attack phase to the 

consolidation phase, and the entry of the Van region (x-78 000 inhabitants), which had 

been excluded from the programme until 1961, into the attack phase. 

Health education directed specifically towards malaria eradication developed 

only to a limited extent in 1961 in the European Region. WHO sent a consultant to 

Turkey who assessed health education requirements and suggested a plan of organization 

for this purpose. Following her recommendations, a pilot health education section 

will be organized. A plan for a health education programme in connexion with the 

pre -eradication programme is under study in Morocco. 

During 1961, four countries in the Region, namely Albania, Romania, Turkey 

and Yugoslavia, had areas in the attack phase. In all four countries the spraying 

operations were carried out within the scheduled time limits. As shown by the data 

appearing in Table 3, the percentage of buildings actually treated varies from 91.E -� 

per cent. in Turkey to 98 per cent. in Yugoslavia. 

The effectiveness of spraying was not impaired by technical problems in any 

country of the Region. In Turkey, where A. sacharovi is resistant to DDT ina...region 

in the south (Adana), DD ̂1 is replaced by dieldrin, to which the vector is still 

susceptible. In Greece, where A. sacharovi shows a certain resistance either to DDT 

or to dieldrin in several areas, a change of insecticide and an increased number of 

applications resulted in the insecticide retaining sufficient effectiveness. In Romania, 

in silkworm breeding areas spraying carried out before the commencement of breeding 

was applied only to premises serving as animal quarters and experience showed that 

treatment of human dwellings was unnecessary. In other countries where silkworm 

culture is carried on, sprayings were merely deferred. 

Following the recommendations of the Eighth Expert Committee on Malaria, attempts 

to interrupt transmission using DDT or dieldrin at doses lower than the customary ones 

were carried out in Turkey in 1961. Doses of 1 g of DDT /m2 and of 0.30 g of dieldrin /m2 

were tried out under field conditions in an area which is at present endemic. The 

experiment was based essentially on the use of outlet window traps to check the effect 
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of these dosages on the vectors. It was organized by the Government, which paid 

the expenses. Unfortunately it failed because of the difficulty of obtaining real 

collaboration from the inhabitants of the hou;:,es chosen for the experiment, as well 

as the lack of adequate supervision of the personnel responsible for the experiment. 

There are three countries in continental Europe, namely Albania, Romania and 

Yugoslavia, with areas still in the attack phase during the last two years. By the 

end of 1961, transmission could be considered as interrupted in these areas in the 

first two countries, as no indigenous malaria cases had occurred during the year. 

In Yugoslavia, a few indigenous cases occurred in the Republic of Macedonia in 1961, 

and in comparison with previous years there was a spectacular fall in transmission 

in this area. In all three countries, the reservoir of parasites in the attack phase 

areas at the end of 1961 was at a very low leveland the annual morbidity rate was 

less than 0.5 new cases per thousand persons. 

In areas of countries in continental Europe with areas moved into the consolidation 

phase at the beginning of 1961 (Albania, Bulgaria, Romania and Yugoslavia), interruption 

of transmission continued throughout the year. In Romania, out of 25 cases detected 

in 1961, 18 were induced. In Spain, a single very limited and well -defined focus 

still exists in the province of Caceres. The presence of this focus appears to arise 

from failure to employ primaquine for radical treatment in 1960 (use of the drug was 

adopted only in June 1961). In Greece, foci of varying size persist in several 

districts in the consolidation phase. Most of these foci existed in 1960, but in 

1961 were considerably reduced in extent. The persistence of these foci is thought 

to be due mainly to migrations of agricultural workers, which are difficult to control. 

In areas stated to be in the maintenance phase, the epidemiological position has 

remained everywhere calm, and despite the presence of a few rare cases classified as 

indigenous (Greece, Spain), no resumption of transmission has been observed. 

It has not been possible to analyse the situation in the USSR, as this country has 

not submitted the epidemiological assessment data as recommended by the Thirteenth 

World Health Assembly (resolution WHА13.55). From what is known, however, it may 

be presumed that the epidemiological position is progressing favourably there. 
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:Outside continental Europe, Turkey still presents many epidemiological problems. 

In several attack phase areas situated mainly in the south -east and south -west of the 

еos!ntry, transmission is continuing, and in the consolidation phase areas an improved 

case -detection system has led to the discovery of extensive residual foci. This 

situation arises from administrative and operational difficulties; however, the 

contirual improvement in administrative methods and operations was very evident in 1961. 

The organization of surveillance differs in countries where the national malaria 

eradication service forms part of the general public health services (Albania, Bulgaria, 

Rопглia and the USSR) as compared with those countries where these services are more 

or less autonomous (Greece, Portugal, Spain, Turkey and Yugoslavia). In the first 

group of countries, the medical officers of health in charge of districts bear direct 

responsibility for the operations carried out by the "polyvalent" health assistants 

of the district. Surveillance work is co- ordinated, however, by specialized bodies, 

nsxácly the antimalaria stations or, in their absence, the anti- epidemic stations 

(Sanepids). This system has proved very satisfactory. The number of surveillance 

agents engaged in active case- detection is particularly high (Albania: one agent per 

2200 persons; Bulgaria: one agent per 54+0 persons; Romania: one agent per 1185 

persons). In these countries passive case- detection has reached a high degree of 

perfection, as not only is the density of notification posts very high, but also the 

doctors who are,most directly concerned in passive case -detection (district medical 

o:'.ficers) are those locally responsible for surveillance operations as a whole. 

active case detection is also carried out, the frequency of visits being every 10 days 

in many places. 

In the second group of countries (Greece, Portugal, Spain, Turkey and Yugoslavia), 

surveillance operations are carried out, supervised and co- ordinated by NMES personnel. 

Among these countries, Greece is an exception: here the personnel carrying out the 

work belong to the NNES, but supervision and co- ordination is exercised at the district 

level by the district medical officer of health (Nomiatre) and two malariologists act 

as inspectors for the whole country. In this second group of countries the personnel 

cu gaged in active case- detection is less numerous, on the average, in proportion to the 

populе.tion to be kept under surveillance, than in the first group (one agent to every 

7253 persons in Greece, one to every 5000 in Yugoslavia, and one to every 6900 in Turkey 
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Passive case -detection is not so productive and in some countries its results are 

unsatisfactory. Nevertheless, these countries have a well -developed rural health 

infrastructure and an adequate number of units which can serve as notification posts. 

In general, these health units are not supervised and controlled by the NMES, whereas 

notification posts should be organized, encouraged and supervised by this service. 

In Turkey, passive case -- detection, which was non-existent in previous years, is being 

organized, but its development is restricted by the scarcity of rural dispensaries 

and use is being made of voluntary collaborators. 

Radical treatment of confirmed cases is carried out in all countries. Treatment 

consisting of 14 daily doses of primaquine (15 mg base) or of a corresponding 

8- aminoquinoline was adopted in 1961 by all countries except Romania, which continued 

to treat malaria sufferers as in previous years with primaquine (15 mg base) and 

chloroquine daily for three days followed throughout the epidemic season by suppressive 

treatment consisting of a 300 mg dose of chloroquine every week and 25 mg pyrimethamine 

every three weeks. This treatment seems to have given rise to relapses, so that in 

1962 the Government proposes to adopt the usual radical treatment and to apply it to 

all patients detected since 1959. The Spanish Government have now adopted the same 

regimen since June 1961. 

Surveillance operations are proceeding satisfactorily, except in the few parts 

of Turkey where there is a shortage of personnel. In continental Europe, where 

transmission generally extends over six months of the year or less, and where malaria 

was usually hypoendemic, the percentage of the population examined each year varies from 

5 per cent. (Spain) to 5 per cent. (Romania). In Turkey, the number of slides examined 

in 1961 represents 10.6 per cent. of the population. 

In the maintenance phase areas of continental Europe, vigilance is exercised by 

establishments belonging to the general public health services. (dispensaries, hospitals) 

and by means of case notification, which is compulsory in all these countries. In 

countries where the National Malaria Eradication Service forms part of the general 

public health services, the same personnel who carried out passive case -detection 

are now participating in vigilance operations, the difference being that examinations 

of fever cases are now restricted to specific malaria suspects, with a corresponding 
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reduction in the worko In ocher countries, the forк at ,mall iá. stations or antimalari a. 

dispensaries still exist (Spain, Portugal) with a part -time staff who carry out blood . 

ests on suspects and seл.d a cekly report i_ndicаting the number óf slidës ëxаmiied 
and thos.. found positive to the central antimalaria service. In Greece, each chief 

сal Of�icer of he :h'óf d re rt i.'n the maintenance • m� al phase'forыards * тonth ?-fir 
répоrt on the number of sIidc "_s colleбtеd i. the different health units of the district, 

as we 1ás óñ positive "саses and 'these notified тΡ -b s � physzcia n 

Moat Countries are hоwin, more concern for the future of the specialized personne • taming part in eradication than for the organization of vigilance proper. In соuntr 
� ry 

where the- maLaria eradiication service is combined with the public health services, 

no prob em áries i , for vigilance will succeed passive case- detection without any ,..S 
trans.tiоn stage, Of the remaining countries, one intends to transform the former 

malaria stations into rural health stations, with the same personnel (Portugг?)0 

Few countries have so fur given a precise definition of their vigilance policy but 

all. а iагe that vi gii аrcé тuet be ur�an3�ry e•.c. in order to grèvent the reгítrгsi3ketion 
} 

of malaria, or to deal with such a cózitingeney; the 'necessary infrastructure - exists 

in all these eountriеa, but it remains to décide how it should b'e used.. 

12.4.4 Ço- ordinat оn 

��. 

rеg^.óэriaS: рrogrdm^:ee :we:s-'e3�sured by thе Regional Qff�.c Y�. 

Ьу t�te•`tT1 � of'•visltз � , з.г�в C3if7 е =�я.7в�:to::- the different ̀ �:triès .áxid': the, distribu±иeг� 
� 

of information to the countries of �t�n.::: Rr�;ion :гд�.�оиун: the 'tBUlletin.. , д' informatiQпá . 

sur 1' eta. t d` avancement dеs programmes .d` гэra.dication du paludisme dans la Rёgion 
dА 1'Lцrópe", appeэ,ring.оп the average twice.yeó.rly� 

Thé CQ�ordi2тà..ted Plan Establishing Pxiority- for the.:Erad�içátion< of Malariá,..3.n :. . . 

Con.t•inental .Eйrорe cá.n be cited as an .eкamp7;г of inter-country; со-ordinг:tirэn tnvolv.�;,P,.g 

commitments for a specific target date, а sta.ndardization; of ;eváluation, procedL?re„ :,`•. 

?.г'c regular аubт3ssioт of operational information (essentially the standard quarterly .. .. .. 

report on surveil/anee which is being compiled by all countries of continental ÉuropF 
. . , .. :.. ..: .. . 

except one). 
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12.5 Eastern Mediterranean Region 

12.5.1 General progress and prospects 

This Region comprises 25 countries and territories with a total population of 

209.5 million, among whom 172 million lived originally in malarious areas (82 per cent.). 

Malaria eradication projects or p og^ammes involve 14 countries. Kuwait is naturally 

free of malaria and eradication has already been achieved in Cyprus and three other 

territories. Yemen and five other territories have malaria control activities. 

It is gratifying to note that Pakistan, which has about 94 million population living 

under malaria risk (55 per cent„ of the total population of the Region under risk) 

had started implementing its programme early in 1961. With Pakistan, the whole 

northern block of this Region is now undergoing eradication either by stages as in 

Pakistan and Iran, or involving the whole countries as in Iraq, Syria, Jordan, Lebanon 

and Israel. 

Among the three northern African countries of this Region, Libya is implementing 

an eradication programme to eliminate the minor malaria problem existing in Fezzan Oasis.. 

The United Arab Republic (Egypt), and Tunisia, have already extensive malaria control 

activities and the authorities prefer strengthening the rural health structure which 

is under intensive organization and development before launching a full-scale 

eradication programme. The Organization's new policy of recommeт_.ding pre -eradication 

programmes in developing countries is being implemented both in Ethiopia and Somalia 

and being planned for SaudiArabia and Sudan. 

Malaria has demonstrated again during this period its catastrophic impact on 

the health and over -all economic development in Somalia following the floods that hit 

the country late in 1961. The emergency help provided by WHO and other agencies 

has saved thousands of lives and proved the most worthwhile assistance that can be 

given under such a situation. 

Cyprus, French Somaliland,. Gaza Strip and Aden Colony have reached the maintenance 

phase and are ready to be considered for certification that malaria has been eradicated. 
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Israel has over one -third of its total population in the maintenance phase. 

The country has a góod network of basic health services and the development of passive 

surveillance in areas under:consólidatïon will eventually permit the country to apply 

for malaria eradication certification. In Lebanon the entire country is covered by 

consolidation phase operations,, consisting mainly of active surveillance. The network 

of rural health services is not yet complete or adequate, and efforts are now being 

made to develop these services integrating the malaria surveillance agents, so that 

a smooth shift -over to the maintenance phase can be made within the next two years. 

Iran has almost 40 per cent, of the total population under risk in consolidation 

phase with another 40 per cent. under the attack operations; this population is 

mainly located in the northern half of the country. The future prospect for erad- 

ication in this area is very promising. It is anticipated that within three or four 

years almost the whole of this area will enter the maintenance phase. The acute 

problem, however, is the lack of sufficient network of basic health services which is 

now under active review and planning.. The position in the south is not so promising; 

double resistance of one vector species, and the elusive habits of another, together 

with extensive nomadism and lack of operational facilities, have hindered the 

implementation of the programme in this area. A pre -eradication programme is being 

recommended to help at the same time in building up the operational facilities and 

in developing the basic health services in the southern belt of the country. 

In Iraq nearly three -quarters of the population under risk in the country are 

in the consolidation phase, and one -quarter is still under attack operations. Certain 

administrative shortcomings are hampering the progress according to the operational 

schedule. The appearance of resistance in A. stephensi to dieldrin in 1961 might 

have been considered ominous; however, the area in which it developed is already 

malaria -free and under the consolidation phase, and measures including inter - country 

co- ordination activities with Iran have been taken to strengthen the consolidation 

efforts and to prevent any reintroduction of infection. Otherwise, the prospects 

for the future are good. During 1962 the entire country with the exception of 11 

per cent. of the population under risk in certain areas in the north, will be in 

the consolidation phase. These latter areas need a longer period of attack in view 

of the shifting habits of the population during the summer months. 
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In Jordan, the progress of the consolidation activities in West Jordan representing 

half the total population of the country under risk, is highly satisfactory, as both 

the public and medical services are co- operative, and it is expected that this area 

will enter the maintenance phase within the next two years. In the Jordan Valley 

and East Jordan, attack operations will be terminated in 1962. 

The malaria problem in Libya is very limited. Out of the 31 000 population 

originally under risk, almost half are now in the consolidation phase and the other 

half will enter it in 1963. The Government's interest in providing financial support 

and in boosting the training activities for all malaria personnel, together with the 

fact that there is no technical problem, make the future prospects for eradication 

very promising. 

The programme in Pakistan is well planned and organized and provided with a 

National Malaria Eradication Service Board having full administrative and financial 

autonomy. With WHO support during 1961 in meeting most of the supply requirements, 

the plan of action was carried out very satisfactorily. The possible difficulty 

in obtaining adequate financial support during 1962 from the international or bilateral 

agencies may be an obstacle in carrying out the original plan of action. The country 

is undertaking a stage -wise eradication programme over 14 years, and the rural health 

development is in the meantime being extended. No major technical difficulty is 

involved; the co- ordination of this programme with those of India, Burma, Afghanistan 

and Iran is receiving full attention by the Government and the regional offices involved. 

In Syria over two -thirds of the total population under risk are in the consolidation 

phase, and the population under attack operations will be further reduced next year 

to less than one -fifth of the total population under risk. The successful development 

of an extensive passive surveillance system is an important factor in guaranteeing a 

successful issue of programme and a smooth shift -over to the maintenance phase, especially 

in the absence of any technical problems. The development of rural health in areas 

not yet covered is being stimulated. 
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The United Arab Repub is (Egypt) and. Tunisia have extensive malaria control 

activities which have contributed to making their malaria problems one of low priority 

in the concept of the health strategists of these countries. However, the interest 

in developing an efficient rural health service as the one now being implemented in 

the United Arab Republic (Egypt) involving the establishment of a rural health unit 

manned by a medical officer and paramedical personnel for every 5000 population, 

will make the implementation of an appropriate eradication programme easier. 

Pre- eradication programmes are being developed in Ethiopia, Somalia, Sudan 

and Saudi Arabia. The purpose of these programmes will be to build up the operational 

facilities and to help expand the network of basic health services in these countries, 

so that a malaria eradication programme can be started within the next few years. 

Of these countries Sudan, Somalia and Saudi Arabia may reach the level of acceptability 

for malaria eradication programmes shortly. Ethiopia, however,.owing to its 

topography and other factors will not be ready to start its eradication programme 

until later. . 

Interruption of transmission -has successfully been achieved in almost all 

countries in the Region undergoing eradication programmes, and covers about 15 per cent. 

of the total population under risk in this Region. In two instances, however, the 

interruption of transmission could not be maintained. The first of these is in the 

southern A. stephensi areas of Iran, where the resistance of this species to DDT and 

later to dieldrin caused a return of transmission in the affected areas. The second 

instance is the hilly areas of northern Iraq where the problem of transhumance•occurs. 

A. similar problem exists in the southern hilly parts of Iran where nomadic tribes 

come to settle during the summer months. 

The consolidation phase now covers the entirety of Lebanon, two -thirds of Israel, 

half of Jordan, three - quarters of Syria, three- quarters of Iraq and almost half of 

Iran's total population under risk. During 1961 over 12 million inhabitants were 

in the consolidation phase of the malaria eradication programmes. In addition to 

Cyprus, the Gaza 'Strip, French Somaliland and Aden Colony and a part of Israel which 

are under the maintenance phase, large areas at present under consolidation in Lebanon, 

Israel, West Jordan, Syria, Iraq and Northern Iran, are expected to enter this phase 

within the next two or three years. 
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12.5.2 Training and staffing for national malaria eradication projects. 

Apart from the Regional Malaria Eradication Training Centre in Cairo, which is 

also used for the training °of United Arab Republic national personnel, there are three 

other WHO- assisted National Malaria Eradication Training Centres in the Region. Of 

these, the two training centres in East and West Pakistan are attached to the National 

Malaria Eradication Programme and are providing senior and junior courses similar 

to those given at the Regional Malaria Eradication Training Centre, Cairo, as well 

as other courses for auxiliary personnel, in conformity with the international standards. 

The third, the Malaria Training Centre in Ethiopia offers training to junior staff 

of the malaria service, giving them five months of theoretical and field training. 

The Institute of Parasitology and Malariology of Teheran University provides training 

in malaria eradication to national senior and junior staff as well as to specialized 

categories of personnel, including entomologists, microscopists, sector chiefs and 

chiefs of malaria laboratories. Seven senior and 13 junior courses were organized 

during the year in the above Training Centres; 45 senior and 621 junior personnel 

of the National Malaria Eradication Services were thus trained. In addition to these 

training facilities which are provided at the central level of the Malaria Eradication 

Services, training activities are carried out within the zones for the subordinate 

field staff such as surveillance agents, squad leaders, etc. 

The Regional Malaria Eradication Training Centre in Cairo has contributed in 

improving the teaching curricula for junior and senior personnel and has developed 

a manual for the training of malaria eradication entomologists, as well as developing 

a pattern for effective management and demonstration of a field training area attached 

to the Training Centre where all eradication measures are applied. This Centre, 

since its establishment in 1959 and during the period 1959 to 1961 inclusive, has 

given 11 courses (six junior, three senior, one entomology, one sanitarian), and 

has trained 114 professional personnel (15 WHO staff members, 23 WHO fellowships from 

seven countries, and 76 United Arab Republic students) and 138 junior personnel 

(58 fellowships from 11 countries and 80 United Arab Republic students). 



А15 /Р&В /2 
Part I 

page 105 

l2.5.5 Operational aspects 

Revised planning of the eradication programmes based on the experience gained 

by the countries during the previous five years has been carried out in Iraq, Syria, 

Jordan, Lebanon and Israel. All these countries have now comprehensive plans of 

operation comprising the 22 basic requirements as developed by WHO and giving the 

details of each year's plan of action, requirements in personnel and supplies until 

the end of the consolidation phase. A plan of operation is being developed for Iran 

after the expiry of the previous agreement at the end of 1961. 

Administrative reforms in the management of eradication programmes have been 

well covered in the new plans of operation and make an integral part of these plans. 

The provision by WHO of malaria administrative officers has helped a great deal in 

strengthening the administrative machinery of the Malaria Eradication Services. Such 

officers are now assigned to Pakistan, Iran, Iraq and Syria. 

Geographical reconnaissance has received most serious attention. In new 

programmes and in any new extensions in the current programmes, geographical reconn- 

aissance has been completed before the start of the attack phase. In the operating 

programmes use was made of the surveillance agents wherever possible to complete this 

activity, but in certain countries, however, there are areas where this geographical 

reconnaissance has not yet been completed in full. 

Trials were made during the year with reduced dosage of DDT in three countries 

(Saudi Arabia, Pakistan and Iran). In Iran - in Khorassan Ostan, where the climate 

is extremely dry - one gram of DDT sprayed on mud walls remained effective for the 

entire transmission season of four months. 

In both Lebanon and West Jordan where surveillance systems are more developed 

than in other countries of the Region, reaching almost 60 -70 per cent. of the population 

in the consolidation phase, the assessment of the epidemiological situation seems to 

be very bright and no problems are being encountered. 



А15 /Р&В /2 
Part I 

page 106 

One of the outstanding epidemiological problems is the failure to interrupt 

transmission of malaria in double- resistance areas of A. stephensi, especially in southern 

Iran. Even under these circumstances, should there have been operational facilities 

for effective surveillance activities, including adequate geographical reconnaissance 

followed by a satisfactory drug distribution system, and some focal remedial measures, 

this problem would not have reached any appreciable dimensions. 

As more areas are progressively coming under consolidation, it was found that 

in some programmes with only an active surveillance system all the cases cannot be 

detected even if the. surveillance is done on a monthly basis, and the development of 

passive surveillance, whether through collaboration of the rural health units, hospitals 

or voluntary collaborators, has to be stimulated to contribute to the efficiency of 

case detection. In Syria for example, passive surveillance, through voluntary 

collaborators has been extended to all parts of the country ¡over 1500 voluntary 

collaborators). 

Epidemiological investigations in consolidation areas have been carried out by 

routine and accounted for detection of the origin of positive cases. In Lebanon during 

1961, seven cases were recorded out of which five were of imported origin; in West 

Jordan during 1961 positive eases detected were 32 out of which 13 were imported from 

foreign countries and 17 from the attack phase area. Epidemiological investigations 

in the areas where nomadic populations exist - for example Iran, Jordan - may prove 

difficult. 

Radical treatment is now an established routine for all cases in the consolidation 

phase areas. In Jordan the treatment is given under hospitalization, while in other 

countries it is administered on an ambulatory basis. Positive cases are usually 

followed monthly, for a whole year, by the surveillance agents and regarded as suspected 

cases eligible for blood examination and presumptive treatment every time they are 

visited. 
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Presumptive treatment is given to alp fever and suspected malaria cases when 

blood samples are taken. Radical cure in the form of chloroquine or amodiaquine 

1500 mgm (adult dose) in the case of P. falciparum, and followed by 14 days' course 

of primaquine (15 mgm daily - adult dose) in the case of P. vivax and P. malariae, 

is given to all positive cases except to infants who are not given primaquine. 

Certain variations of the regimen occur in individual countries - for example in Syria 

presumptive treatment uses only pyrimethamine (50 mgm adult dose in suspected cases) 

and no chloroquine. In Israel the radical cure of P. falciparum is effected by 

1500 mgm amodiaquine, given over the recommended three days' course and is followed 

by 100 mgm pyrimethamine given on the fourth day. No chemoprophylaxis is practised 

in the countries of the Region except in Israel where students and visitors from 

African countries are given 25 mgm pyrimethamine weekly, and the residents of the 

Dead Sea area receive 400 mgm amodiaquine weekly and 25 mgm pyrimethamine once a month 

during the period April -December. Mass drug distribution is used in areas where 

double-resistance is found in A. stephensi in Iran, a drug distribution programme being 

implemented late in 1961 to reduce malaria morbidity. Chloroquine and pyrimethamine 

were given to the whole population during the first round of visits, but this was 

restricted only to fever cases upon subsequent visits. Also in Iran a single dose 

of 50 mgm pyrimethamine (adult dosage) is given to the whole population of a village 

along with mass blood surveys, wherever local transmission is detected. 

In preparation for a study of the feasibility of applying the medicated salt 

method in Fars and Kerman Ostans in Iran, surveys for salt sources and food habits of 

the people are being carried out, promising results having been obtained in preliminary 

field trials among a small group in 1961. A similar study has been recommended for 

the nomadic population of Somalia. 

In all countries approaching the maintenance phase effective liaison exists 

between the National Malaria Eradication Services and the over -all health establishments 

of the country whether at ministerial, provincial or district levels. Unfortunately, 

certain districts in some countries are not covered by any health service and active 

surveillance work has to be maintained until the health infrastructure in these 

districts has been established. 
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The WHO Inter -Country Evaluation Project, with its duty station in Lebanon and 

serving also Iraq, Jordan and Syria, has been strengthened by the addition of an 

entomologist and a laboratory technician to assist countries approaching the end of 

the consolidation phase to fulfil the criteria for claiming eradication before 

integration of the National Malaria Eradication Services into the general public health 

structure of the country. 

A. stephensi, which was reported as having double- resistance to chlorinated 

hydrocarbons in Kerman of Iran in 1960, has now been found to be similarly resistant 

in the Abadan area and its surrounding districts. A. stephensi was reported to have 

disappeared in Iraq and Saudi Arabia since the application of dieldrin residual 

spraying of premises, which was adopted after the discovery of its resistance to DDT 

in 1958. In August- September 1961 it has been reported that this mosquito reappeared 

in Basrah Liwa, Iraq, and the eastern province of Saudi Arabia. The susceptibility 

tests conducted on A. stephensi in these three areas revealed that this mosquito is 

becoming highly resistant to dieldrin, but that its previous resistance to DDT has 

become diluted. In Egypt A. pharoensis was reported to be resistant to dieldrin 

in 1959 and this has been confirmed by the susceptibility tests carried out in 1960 

and 1961. The gradual increase of tolerance of this mosquito to DDT has been noted 

since 1959. The data recorded from susceptibility tests conducted at the end of 

the A. pharoensis season of 1961 is very suggestive of resistance to this insecticide, 

yet, during the first two months after spraying with DDT a good killing effect has been 

observed among specimens captured from outlet window traps installed in sprayed houses 

or experimental huts. 

12.5.4 Co- ordination 

The Malaria Eradication Co- ordination Unit of the Regional Office has stimulated 

inter -governmental border meetings between the National Malaria Eradication Services 

of Sudan and Ethiopia, as well as of Iran and Iraq. These proved very successful 

and decisions were taken to exchange information on border activities and to continue 

these meetings at regular periods. 



А15 /Р&B /2 
Part I 

page 109 

Saudi Arabia, at the suggestion of the Regional Office, sent a malaria team to 

Yemen to survey border areas. Upon request from the Yemenite Government, the Saudi 

Arabian team extended its activities to many areas in the hinterland. 

Pakistan participated in the Indo /Burma /Pakistan border meeting sponsored by 

WHO late in 1961. 

Preparations are being made for the Third Regional Technical Meeting on Malaria 

which will take place in two sessions, one serving the eastern countries which share 

vectors and common problems and the second serving the rest of the countries of the 

Region including those on the African continent. 

12.6 Western Pacific Region 

12.6.1 General progress and prospects 

On the whole there has been a noticeable advancement in 1961 from the standpoint 

of operational expansion and improvement of technical standards and administrative 

facilities. Out of a total population of 75 people in currently 

or formerly malarious areas from which information is available, 14.2 million, or 

18.9 per cent. are now living in areas where malaria has been eradicated, while over 

16 million (21.3 per cent.) are covered by malaria eradication programmes. 

For purposes of review, it may now be convenient to classify countries into the 

five groups: 

(a) Countries in which malaria eradication programmes are pursued: China 

(Taiwan), North Borneo, Philippines, Sarawak and the Ryukyu Islands. 

The eradication programme in China (Taiwan) continued during 1961 to be the 

most promising project in the Region in which the accomplishment of eradication is 

already in sight. Nevertheless, well- defined small foci of transmission were still 

discovered. _in. the past year. Reintroduction of malaria cases, mainly through 

immigrants from abroad, also poses a threat to the success of eradication; however, 

well -planned counter -measures are in operation to cope with this problem. During 1961 

the emphasis has been laid on building up an adequate passive case -detection mechanism. 
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In North Borneo intensive epidemiological assessment carried out during 1960 

and 1961 has confirmed the technical feasibility of interrupting transmission under 

the local conditions with measures which have been in operation during the past years. 

Having established the technical feasibility, operational facilities have been provided 

and the project was converted into an eradication programme as from 1 July 1961. 

Periodical assessment of operations has been carried out and results so far indicate 

good prospects of achieving eradication as planned. 

In the Philippines the eradication programme had suffered a severe setback 

following the discontinuation of spraying operations in 1957 and 1958. The effect 

of the new decentralization policy of the public health service, implemented since 

1959, which failed to take into consideration the malaria eradication programme, 

has adversely affected operations. In addition to the administrative difficulties 

due to the transition from a centralized to a decentralized scheme, certain technical 

problems, including the development of resistance to dieldrin in the local anopheline 

vector, Anopheles minimus flavirostris, and population movement from the malaria -free 

coastal plain to hinterlands, have favoured continuation of transmission. Under these 

circumstances, a reappraisal of the programme was made early in 1961 by a group of 

national and international experts from 'н0 and the United States Operations Mission 

to the Philippines of the Agency for International Development (AID). The recommendatiox 

of the group are now being studied by the Government. 

Sarawak launched its malaria eradication programme in 1961. There is now evidence 

to support that the interruption of transmission has been obtained in many areas. 

A total of 571 000 population was in the consolidation phase at the end of 1961. 

In the Ryukyu Islands, improvements in surveillance activities and epidemiological 

assessment are required. However, the prospects of achieving eradication soon are 

good since the population is comparatively small and the local vector, A. minimus, 

is highly amenable to the insecticide. 
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(b) Countries in which: preliminary malaria eradication activities are 

undertaken. 

In Cambodia, Korea, Netherlands New Guinea and Viet Nam, on the whole the 

feasibility of interrupting transmission with available methods has been shown. 

However, a recent reappraisal has revealed a general inadequacy of administrative and 

operational facilities. Therefore, pre -eradication programmes will have to precede 

the implementation of full eradication programmes in these countries. 

In Cambodia, the pre- eradication'programme is to be implemented during 1962 and 

1963. If, on its completion, an adequate administrative structure and necessary 

operational facilities are available, a malaria eradication programme may be started 

in 1964. 

In Korea the malaria project started in June 1959. During 1961 the operations 

were still preliminary and were mainly aimed at identifying the size of the problem. 

Results show that malaria is widespread with definite foci of transmission. A pre - 

eradication programme is to be carried out during 1962 and 1963. Antimalaria 

operations after 1963 will depend on achievements of the objectives of the pre- 

eradication programme. 

In Netherlands New Guinea antimalaria activities have continued on a large scale 

through 1961 including spraying operations, case- detection and the use cf medicated salt 

A total of 200 000 population was under protection in 1961 out of 400 000 people 

living in malarious areas. Technical feasibility of interrupting transmission has 

been established in some areas but not in others and the improvement of administrative 

and operational facilities is required before undertaking an eradication programme. 

The pre -eradication programme will be started from 1962. It is considered that a 

malaria eradication programme may not be implemented before 1965. 

In Viet Nam the malaria problem is complicated by areas of inaccessibility. 

Large -scale spraying operations were carried out in 1961. Interruption of transmission: 

appears to be feasible with present techniques in A. minimus areas but not in 

A. balabacensis areas. The pre- eradication programme will be started in 1962 in order 

to define the problems and establish necessary administrative and operational facilitie 

before an eradication programme can be implemented. Should these conditions be 

fulfilled and security obtained, a fully- developed malaria eradication programme could 

be considered in 1964. 
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In two countries in the Region, the British Solomon Islands Protectorate 

and the Federation of Malaya, malaria eradication pilot projects are now in operation. 

In the former, malaria is the largest single cause of hospital attendance and is 

transmitted by vectors of the Anopheles punctulatus group. The malaria eradication 

pilot project started in late 1961 and is intended to cover the islands of Guadalcanal 

and New Georgia group, with a total population of 35 000. In the Federation of 

Malaya the malaria eradication pilot project was in its second year of operation in 1961. 

The progress during the year has been encouraging. 

(c) Countries in which malaria projects are in the planning stage. 

In Brunei and the New Hebrides Condominium it is expected that pre -eradication 

survey projects may start in 1962 and in 1963 respectively. Malaria control activities 

have been going on in Brunei for some time and it is expected that as soon as a 

comprehensive plan of operations for eradication is obtained following the implementation 

of a pre -eradication survey project, an eradication programme can be carried out. 

No antimalaria activities have been undertaken so far in the New Hebrides Condominium; 

however, the Government has expressed its eagerness to embark on eradication in the 

near future. 

(d) Countries in which some antimalarial activities are undertaken by the 

respective Governments. 

In Laos, a widespread malaria control programme using residual indoor spraying 

started in 1957, but had to be suspended in 1961 due to the conditions existing in 

that country. In the territory of Papua and New Guinea the Government undertakes 

large -scale control measures. On the other hand, the possibility of malaria eradication 

from Hong Kong and Macao depends to a great extent on the success of malaria eradication 

in the neighbouring mainland. 

(e) Countries with disappearing malaria without specific antimalaria programmes. 

Australia and Japan may be considered together for, although the disease existed 

before on a wider scale, it has slowly regressed in the last few years and has now 

become a problem of negligible importance without any systematic and organized anti - 

malaria programme. 
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Interruption of transmission was achieved from two to four years after residual 

indoor spraying in China (Taiwan), Ryukyu Islands and most parts of North Borneo 

and Sarawak. On the other hand, in some countries interruption of transmission has 

not yet been achieved in all parts of the attack phase areas in spite of the fact 

that spraying operations have lasted for four or even more years, as in the Philippines 

and Netherlands New Guinea. In the Philippines, the failure to achieve the interruption 

of transmission was mainly due to administrative deficiencies, whilst in the Netherlands 

New Guinea it was mostly due to technical difficulties. Also in some parts, of 

10 Cambodia and Viet Nam where A. balabacensis is the local vector, it has not been possible 

to confirm the interruption of transmission after several years of residual spraying. 

In this case, technical factors seem to be responsible for the failure and a special 

study of epidemiological and entomological aspects in relation to the control method 

is indicated. Furthermore, there is still a technical difficulty to be solved in 

interrupting transmission associated with malaria transmitted by the mosquitos of 

the A. punctulatus group in the South Pacific, covering the territories of Netherlands 

New Guinea and the British Solomon Islands Protectorate. In the latter it is the 

main objective of the malaria eradication pilot project to find a means capable of 

interrupting transmission. 

The population living in the consolidation phase areas in the Western Pacific 

Region is now over six million and is distributed in the following countries: 

China (Taiwan), North Borneo, the Philippines, Ryukyu Islands and Sarawak. The largest 

part of China (Taiwan) with a total population of 10 million has now entered the 

maintenance phase. 

12.6.2 Training and staffing for national malaria eradication projects 

Twenty -three WHO fellowships were awarded in 1961 to fellows from this Region 

to attend regular courses in malaria eradication training centres. Also travel grants 

of limited duration were awarded to 10 candidates for visiting selected eradication 

programmes. 
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A malaria eradication training centre was established in 1959 at Tala in the 

Philippines. From late 1959 to 1961 one senior course for professional staff 

(malariologists, entomologists, engineers and public health educators) and five junior 

courses for sub -professional staff (senior technicians, field supervisors, etc.) were 

given for students coming from the Western Pacific and from other regions. Twenty -one 

senior and 66 junior students were trained in the above -mentioned courses at Tala 

altogether. Following an evaluation made in 1961 the decision was made to discontinue 

the Tala centre temporarily and it has been planned to move it to Manila where it will 

be re- established in 1962. 

Fellows from this Region were sent also to training courses held in the malaria 

eradication training centres such as in Jamaica and Belgrade. Special study tours 

were organized in Taiwan to provide training for both senior and junior candidates 

from other countries in the Region. 

In 1961 training courses of limited duration for national malaria staff were 

carried out in some countries of the Region. Short courses were given mainly for 

sub -professional staff of Korea, Taiwan, Viet Nam, Cambodia, North Borneo, Sarawak 

and Netherlands New Guinea. In the Philippines refresher courses for the project 

malariologists and engineers, and in Sarawak a training course for entomological 

technicians were also held, with the assistance of WHO field and Regional Office staff. 

General deficiency of professional staff in national malaria services is still 

a common problem in many malaria projects in the Region. The Philippines is the only 

country in this Region which is fortunate to have a large number of trained malariologists. 

In Viet Nam the critical shortage of physicians was largely overcome in late 1961 when 

a group of army medical officers was seconded to the national malaria service. 

Among the professional group the shortage is even more acute for entomologists and 

publie health engineers. In the absence of qualified professional staff duties of 

entomologists and engineers had to be delegated to field technicians and field super- 

visors. Health educators are practically absent except in two privileged projects 

(Malaya and the British Solomon Islands Protectorate). 
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12.6.3 Operational aspects 

Autonomy of the National Malaria Eradication Service is achieved fully, or almost 

so, in China (Taiwan) and in Viet Nam. There is unified and central control of 

personnel, equipment, supplies, transport, budget, etc. In other countries this 

autonomy is only partial and, depending on local circumstances., it may or may not 

allow for efficient operations. In the British Solomon Islands Protectorate, 

Federation of Malaya, Netherlands New Guinea, North Borneo, Ryukyu Islands and Sarawak 

it appears to be adequate for operations to be conducted efficiently. In Cambodia 

and Korea improvement is required, as also in the Philippines where serious organizational 

difficulties have been experienced. 

Legislation is a particular aspect deserving mention. Special provisions exist 

in the British Solomon Islands Protectorate, Cambodia, Netherlands New Guinea, North 

Borneo and Viet Nam to allow certain facilities to national malaria eradication staff 

in the performance of their duties. On the other hand, a number of countries have 

obsolete regulations which, in some instances, are inadequate for the operations to 

be effectively performed. 

In some countries (North Borneo, Sarawak, Netherlands New Guinea, British Solomon 

Islands Protectorate, Cambodia, etc.) difficulty of terrain makes logistics very 

complicated. Helicopters, air drops, sea vessels and other means are used in some 

places. 

With the exception of British Solomon Islands Protectorate and Malaya, which have 

special units in their national malaria eradication service with qualified and trained 

national health educators, no special facilities exist in other projects. 

Much emphasis has been given to geographical reconnaissance. In the current 

programmes steady progress has been attained in bringing the required information 

up to date. Budgetary limitation has made it very difficult in certain countries 

to complete the work. In the proposed new plans of operations, geographical 

reconnaissance is carefully provided for. 
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The case -finding programme is generally carried out by both active and passive 

case- detection activities. In the Philippines a special group of 400 canvassers was 

organized in 1961 and assigned to the frontier areas in order to detect new infections 

among temporary settlers from the more developed parts of the country. In Sarawak 

the number of active case -detection canvassers has increased considerably during the 

past year but at the same time efforts have been made to increase the number of passive 

case -detection posts and to improve their efficiency. In Korea, where the national 

malaria.service is not yet fully developed, passive case -detection through government 

dispensaries and general health services has given an important contribution in the . 

detection of malaria incidence throughout the country. 

One of the noteworthy epidemiological events in 1961 was the mass importation 

of parasite carriers to Taiwan from abroad. Some 5000 Chinese were evacuated from 

the Burma- Thailand border areas to Taiwan in early 1961. Among them a total of 506 

parasite carriers were confirmed upon their arrival. At the present stage of the 

eradication programme, this large number of parasite carriers constitutes a great 

threat to the success of the final eradication of the disease from Taiwan: however, 

well -planned surveillance measures and their strict enforcement on immigrants have 

prevented spread of the disease. 

The blood slide examination rate per year in the consolidation areas in Taiwan, 

Sarawak and North Borneo reached over 10 per cent. of the population. Still more 

slides are collected by active case -detection methods rather than by passive case -detection, 

the former probably producing more than three -quarters of the total number of slides 

collected in 1961. 

In several malaria eradication programmes such as in China (Taiwan), North 

Borneo and Sarawak, radical treatment is given to all confirmed cases of malaria. 

The drug scheme adopted in many projects in the Region is three days' treatment with 

chloroquine followed by a 11! -day administration of primaquine for the treatment of 

P. vivax and P. malariae patients and three days' chloroquine plus five days' primaquine 

administration for the treatment of P. falciparum malaria. The results obtained in 

Taiwan with the above -mentioned treatment scheme have proved to be very satisfactory. 
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In general, single doses of 4- aminoquinolines are given for presumptive treatment. 

The use of combined drugs, such as chloroquine- pyrimethamine also is followed in certain 

projects (Sarawak). As an emergency measure in foci of residual transmission discovered 

in the consolidation phase areas in China (Taiwan), in addition to residual indoor 

spraying, mass drug administration is applied to the entire population living in the 

focus area. Here also, the combination of chloroquine and pyrimethamine is used 

being given either monthly or fortnightly at the dosage of 450 -600 mgm chloroquine 

and 50 mgm pyrimethamine per adult. 

In Netherlands New Guinea a special drug scheme was carried out on an experimental 

scale in a selected area with a population of about 6000 where transmission was 

partic»1nrly intense. It comprised five weekly administrations of antimalarial drugs 

as follows: initial application with an adult dosage of chloroquine 450 mgm plus 

pyrimethamine 50 mgm, the second to the fourth weekly dosage comprising 450 mgm of 

chloroquine only, and the fifth weekly (last) dosage the same as the initial dose. 

Assessment indicated a decline in parasite rates, although transmission 

could not be stopped. 

Trials with medicated salt are carried out in two countries in the Region, 

namely in Cambodia and Netherlands New Guinea. In Cambodia the project covered a 

population of 20 000 in Battambang area. In Netherlands New Guinea the medicated 

salt project is conducted in four different localities with a total population of 

ј about 10 000. 

12.6.4 Co- ordination 

The Second Inter -territorial Malaria Conference for the South -West Pacific was 

held in Hollandia, Netherlands New Guinea, from 31 July to 5 August 1961. It was 

attended by representatives of Netherlands New Guinea, Territory of Papua and New 

Guinea, British Solomon Islands Protectorate and the WHO Regional Office for the 

Western Pacific. The New Hebrides Condominium was not represented. 
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The Fifth Antimalaria Co- ordination Board Meeting took place in Phnom -Penh, 

:Cambodia, from 12 -15 December 1961. It was attended by representatives of Burma, 

Cambodia, Malaya, Laos and Viet Nam. Thailand was not represented. The meeting 

was also attended by WHO staff members from the South -East Asia and Western Pacific 

Regional Offices and by malaria field staff assigned in Cambodia, Malaya and Viet Nam. 

A WHO malariologist was originally assigned full -time to the position of secretary 

of the Board with duty station in Saigon. However, with the increase in the number 

of WHO staff in the countries of the Board and in the South -East Asia and Western 

Pacific Regional Offices, it is felt that the services of a full -time secretary will 

no longer be required and-the position will be disestablished in 1962. 
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12.6.3 Operational aspects 

Autonomy of the National Malaria Eradication Service is achieved fully, or almost 

so, in China (Taiwan) and in Viet Nam. There is unified and central control of 

personnel, equipment, supplies, transport, budget, etc. In other countries this 

autonomy is only partial and, depending on local circumstances, it may or may not 

allow for efficient operations. In the British Solomon Islands Protectorate, 

Federation of Malaya, Netherlands New Guinea, North Borneo, Ryukyu Islands and Sarawak 

it appears to be adequate for operations to be conducted efficiently. In Cambodia 

and Korea improvement is required, as also in the Philippines where serious organizational 

difficulties have been experienced. 

Legislation is a particular aspect deserving mention. Special provisions exist 

in the British Solomon Islands Protectorate, Cambodia, Netherlands New Guinea, North 

Borneo and Viet Nam to allow certain facilities to national malaria eradication staff 

in the performance of their duties. On the other hand, a number of countries have 

obsolete regulations which, in some instances, are inadequate for the operations to 

be effectively performed. 

In some countries (North Borneo, Sarawak, Netherlands New Guinea, British Solomon 

Islands Protectorate, Cambodia, etc.) difficulty of terrain makes logistics very 

complicated. Helicopters, air drops, sea vessels and other means are used in some 

places. 

With the exception of British Solomon Islands Protectorate and Malaya, which have 

special units in their national malaria eradication service with qualified and trained 

national health educators, no special facilities exist in other projects. 

Much emphasis has been given to geographical reconnaissance. In the current 

programmes steady progress has been attained in bringing the required information 

up to date. Budgetary limitation has made it very difficult in certain countries 

to complete the work. In the proposed new plans of operations, geographical 

reconnaissance is carefully provided for. 
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The case -finding programme is generally carried out by both active and passive' 

case -detection.. activities. In the Philippines a special group of 1Ю0 canvassers was 

organized in 1961 and assigned to the frontier areas in order to detect new infections 

among temporary settlers from the more developed parts of the country. In Sarawak 

the number of active case -detection canvassers has increased considerably during the 

past year but at the same time efforts have been made to increase the number of passive 

case -detection posts and to improve their. efficiency. In Korea, where the national 

malaria service is not yet fully developed, passive case -detection through government 

dispensaries and general health services has given an important contribution in the 

detection of malaria incidence throughout the country. 

One, of the noteworthy epidemiological events in 1961 was the mass importation 

of parasite carriers to Taiwan from abroad. Some 5000 Chinese were evacuated from 

the Burma -Thailand border areas to Taiwan in early 1961. Among them a total of 506 

parasite carriers were confirmed upon their arrival. At the present stage of the 

eradication programme, this large number of parasite carriers constitutes a great 

threat to the success of the final eradication of the disease from Taiwan: however, 

well -planned surveillance measures and their strict enforcement on immigrants have 

prevented spread of the disease. 

The blood slide examination rate per year in the consolidation areas in Taiwan, 

Sarawak and North Borneo reached over 10 per cent. of the population. Still more 

slides are collected by active case- detection methods rather than by passive case -detection, 

the former probably producing more than three -quarters of the total number of slides 

collected in 1961. 

In several malaria eradication programmes such as in China (Taiwan), North 

Borneo and Sarawak, radical treatment is given to all confirmed cases of malaria. 

The drug scheme adopted in many projects in the Region is three days' treatment with 

chloroquine followed by a 14-day administration of primaquine for the treatment of 

P. vivax and P. malariae patients and three days' chloroquine plus five days' primaquine 

administration for the treatment of P. falciparum malaria. The results obtained in 

Taiwan with the above -mentioned treatment scheme have proved to be very satisfactory. 
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In general, single doses of 4- aminoquinolines are given for presumptive treatment. 

The use of combined drugs, such as chloroquine- pyrimethamine also is followed in certain 

projects (Sarawak). As an emergency measure in foci of residual transmission discovered 

in the consolidation phase areas in China (Taiwan), in addition to residual indoor 

spraying, mass drug administration is applied to the entire population living in the 

focus area. Here also, the combination of chloroquine and pyrimethamine is used 

being given either monthly or fortnightly at the dosage of 450 -600 mgm chloroquine 

and 50 mgm pyrimethamine per adult. 

In Netherlands New Guinea a special drug scheme was carried out on an experimental 

I/ scale in a selected area with a population of about 6000 where transmission was 

particularly intense. It comprised five weekly administrations of antlmalArial drugs 

as follows: initial application with an adult dosage of chloroquine 450 mgm plus 

pyrimethamine 50 mgm, the second to the fourth weekly dosage comprising 450 mgm of 

chloroquine only, and the fifth weekly (last) dosage the same as the initial dose. 

Assessment of results indicated a decline in parasite rates, although transmission 

could not be stopped. 

Trials with medicated salt are carried out in two countries in the Region, 

namely in Cambodia and Netherlands New Guinea. In Cambodia the project covered a 

population of 20 000 in Battambang area. In Netherlands New Guinea the medicated 

salt project is conducted in four different localities with a total population of 

about 10 000. 

12.6.4 Co- ordination 

The Second Inter -territorial Malaria Conference for the South -West Pacific was 

held in Hollandia, Netherlands New Guinea, from 31 July to 5 August 1961. It was 

attended by representatives of Netherlands New Guinea, Territory of Papua and New 

Guinea, British Solomon Islands Protectorate and the WHO Regional Office for the 

Western Pacific. The New Hebrides Condominium was not represented. 
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The Fifth Antimalaria Co- ordination Board Meeting took place in Phnom -Penh, 

Cambodia, from 12 -15 December 1961. It was attended by representatives of Burma, 

Cambodia, Malaya, Laos and Viet Nam. Thailand was not represented. The meeting 

was also attended by WHO staff members from the South -East Asia and Western Pacific 

Regional Offices and by malaria field staff assigned in Cambodia, Malaya and Viet Nam. 

A WHO malariologist was originally assigned full -time to the position of secretary 

of the Board with duty station in Saigon. However, with the increase in the number 

of WHO staff in the countries of the Board and in the South -East Asia and Western 

Pacific Regional Offices, it is felt that the services of a full -time secretary will 

no longer be required and the position will be disestablished in 1962. 
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Explanatory not es 

Since the terms "preparatory ", "attack" and "consolidation" are applied 

specifically to malaria eradication programmes, the figures shown in the relevant 

parts of Table 1 do not include the antimalaria activities, often considerable, of 

those countries and other political units in which eradication programmes as such 

have not yet been implemented. 

Throughout the tables the following conventions have been used: 

three dots (...) - no information received; 

dash ( -) - not applicable or none; 

zero (0) - negative result. 



TABLE 1. DETAILED 3TATUs OF MALARIA ERADICATION IN THE AFRICAN REGION As AT 31 DECEMBER 1961 

(population in thousands) 

Country or other ry political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 
without specific 

antimalaria 

measures 

(3) 

Population 
of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(iphase)e 

(5) 

Eradication programme in progress Eradication 

programme 
not yet 

started 

(10) 

Other 
antimalaria 

programmes 

opera 

(11) 

Consolidation 

phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

1. Basutoland 6962 696 - - - - - - - 

2. Bechuanaland 3432 - 343 - - _ - - 343 ATME 

3. Cameroun, Republic of 4 093 - 4 093 - - - - - 4 093 PEP 

4. Cape Verde Islands 203a - 203 24 - 94 - 94 85 

5. Central African Republic 1 2472 _ 1 247 - - - - - 1 247 

6. Chad, Republic of 2 6792 - 2 679 - - - - - 2 679 

7. Comoro Islands 1918 - 191 - - - - - 191 

(Brazzaville) 828 

9. Congo, Republic of (Leopoldville) 14 4642 - 14 464 - - - - - 14 464 

10. Dahameу, Republic of 1 8352 - 1 835 - - - - - 1 835 PEP 

11. Federation of Rhodesia & Nyasaland 8 5382 97 8 441 - 140 311 - 451 7 990 PES 

12. Gabon, Republic of 440- - 440 - - - - - 440 

13. Gambia 301 - 301 - - - - - 301 

14. Ghana 6 691 -1 - 6 691 - - - - - 6 691 PEPIFRP 

15. Guinea, Republic of S 000- - 3 000 - - - - - 3 000 

16. Ivory Coast, Republic of 3 200- - 3 200 - - - - - 3 200 

17. Kenya 6 6522 367 6 285 - - - - - 6 285 

18. La Réunion 3402 - 340 - - - - - 340 

19. Liberia 1 2502 - 1 250 - - - - - 1. 250 

20. Malagasy, Republic of 5 500! - 5 500 - - - - - 5 500 

21. Mali, Republic of 4 300 - 4 300 - - - - - 4 300 

22' Mauretania, 
Republic of 6678 - 667 - - - - - 667 



TARIE 1. ПЕТА21Еп STATUS oF маiлиlА ERADICATION IN THE AFRICAN REGION as AT 31 IIECEMBER 1961 
(population 1п thousands) (continued) 

Country or other political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimalaria 

measures 

(3) 

Population 

of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

yet 

Other 

antimalaria 

programmes mmConsolidation 

in 

operation2 

(11) 

phase 

(6) 

Attack 

phase 

(7) 

Preparatory• 
Phase 

(8) 

Total 

(9) 

programme 

not 

started 

(10) 

23. Mauritius 6498 - 649 - 264 385 - 649 _ 

24. Niger, Republic of 2 850- _ 2 850 - _ - - - 2 850 

25. Nigeria, Federation of 35 760 - 75 760 - _ - - - 35 760 

26. Portuguese Guinea 577á - 577 - - - - - 577 

27. Portuguese Province of Angola 4 644á - 4 644 - _ - - - 4 644 

28. Portuguese Province of Mozambique 6 6008 _ 6 600 - - - - - 6 600 PEP 

29. Ruanda_Wrunai 4 780 280 4 500 _ - _ - - 4 500 

30. St Неlеna 5 5 - - - - - - - 

31. St Тоmé & Principe 64 _ 64 _ _ _ _ _ 64 

32. Senegal, Republic of 2 300- _ 2 300 _ _ - - _ 2 300 

33. Seychelles 412 41 - - _ - - - - 

34. Sierra Leone 2 120- - 2 120 _ _ _ _ - 2 120 

35. South Africa, Republic of 15 8412 11 650 4 191 2 886 1 012 293 - 1 305 - 

36. South West Africa 598°- 320 278 - - - - - 278 

37• Spanish Equatorial Africa 2208 _ 220 - _ _ _ _ 220 

38. Spanish North Africa l48á 129 19 - - - - - 19 

39. Spanish West Africa 75- 75 - - _ - 

40. Swaziland 2651 _ 265 112 143 10 - 153 - 



TARTE 1. DETAILED STATUS OF MALARIA ERADICATION IN THE AFRICAN REGION AE AT 31 DECEMBER 1961 

(population in thousands) (continued) 

Country or other political unit 

(1) 

Тotal 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 
without specific 

antimalaria 

measures 

(3) 

Population 

of original 

malurious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

programme 
not yet 

started 

(10) 

Other 

antimalaria 

in 
2 

operation 

(11) 

Consolidation 

phase 

(6) 

Attack 

phase 

(7) 

Preparatory 
phase 

(8) 

Total 

(9) 

41. Тanganyika 

42. Togo 

4). Uganda 

44. Upper Volta, Republic of 

45. Zanzibar & Pemba 

9 4O4á 

1 515- 

6 85Cá 

4 000-- 

314-! 

861 

- 

- 

- 

- 

6 54) 

1 515 

6 850 

4 000 

314 

- 

- 

- 

- 

- 

- 

- 

- 

_ 

- 

- 

- 

- 

- 

)14 

- 

- 

- 

- 

- 

- 

- 

- 

- 

314 

8 543 

1 515 

6 850 

4 000 

- 

PEP 

PP 

ТОТАIS 167 078 14 521 152 557 3 022 1 559 1 407 - 2 966 146 569 

1 1959 estimate in Demographic Year Gook 1960 unless 

indicated as under: 

á 
Provisional estimate mid -1961 

Supplied by Government to AFRO 

-0 1960 Census 

d 
1960 estimate 

1956 estimate 

- 1958 ostimntc 

2 
ATRE: Advisory Team Malaria Eradication 

FR1' к Field Research Project 

PEP : Рге-eradication ProgransTk 

PES к Pre_eradication Survey 

PP : Pilot Project 



ТABLE 1. DETAILED STATUS OF MALARIA ERADICATION IN THE AMERICAN REGION AS AT 31 DECEMBER 19611 

(�•. lation in• thousands) 

ry political unit Country or other 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimalaria 

measures 

(5) 

Population 

of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 
phase) 

(5) 

Eradication programme in progress Eradication 

programme 
not yet 

started 

(10) 

Other 

antimalaria 

programmes 
in 

operation 

(11) 

Consolidation 

phase P 

(6) 

Attack 

phase1 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

1. Argentina 21 746 19 383 2 363 924 41 1 398 - 1 4)9 - - 
** 

2. Bahamas 105 105 - - - - - - - - 

3. Bermuda 47 47 - - _ - - - _ _ 

4. Bolivia 3 538 2 288 1 250 - 461 789 - 1 250 - - 

5. Brazil 70 528 3) 571 36 957 3 622 4 00о 3 831 25 504 33 335 - - 

6. British Guiana 575 - 575 515 - 60 - 60 - - 

7. British Honduras 9) - 93 - - 93 - 93 - - 

8. Canada 17 814 ** 17 814 - - - - - - - - 

9. Chile 7 802 7 677 125 125 - - - - - - 

10. Colombia 14 446 4 258 10 188 - a 10 l88 - 10 188 - - 

11. Costa Rica 1 225 816 409 - - 409 - 409 - - 

12. Cuba 6 827 4 991 1 836 - - - 1 8)6 1 836 - - 

13. Dominican Republic 3 1)7 585 2 552 - - 1 276 1 276 2 552 - - 

14. Ecuador 4 74) 2 516 2 227 - - 2 227 _ 2 227 - - 

15. El Salvador 2 706 1 885 - - 1 885 - 1 885 - - 

16. Falkland Islands 2 2 - - - - - - - - 

17. West Indies: 
** 

Antigua 59 59 - - - - - - - - 

Barbados 232 ** 4 228 228 - - - - - - 

Dominica 59 49 10 - b 10 - 10 - - 
** 

Grenada 89 52 37 - 37 - - 37 - - 
** 

Montserrat 15 15 - - - - - - - - 
* 

St Kitts -Nevis -Anguilla 60 60 - - - - - - - - 

St Lucia 86 14 72 - 72 - _ 72 - - 

St Vincent 
34** 

84 _ - _ - - - - - 

Trinidad & Tobago 868 - 868 57 197 634 - 831 - - 



TABLE 1. DETAILED STATUS OP MAIARIA ERADICATION IN THE AMERICAN REGION As AT 31 DSСЕFЮЕR 19611 

(population in thousands) (continued) 

Country or other political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antlmalaria 

measures 

(3) 

Population 
of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 
Other 

antimalaria 

programmes 

in 

operation 

(11) 

Consolidation 
phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

programme 

not yet 

started 

(10) 

18. French Guiana 32 - 32 - 27 5 - 32 - - 

19. Guadeloupe 270 26 244 58 186 - - 186 - - 

20. Guatemala ) 886 2 116 1 770 - - 1 770 - 1 770 - - 

21. Haiti 4 247 971 ) 276 - - - 3 276 3 276 - - 

22. Honduras 2 018 609 1 409 - - 1 409 - 1 409 - 

23. Jamaica 1 650 
** 

605 1 045 - 761 284 - 1 045 - 

24. 

25. 

Martinique 

Mexico 55 

277 

572 16 

101 

980 18 

176 

592 

176 

- 11 

_ 

721 6 

_ 

871 

- 

- 18 

- 

592 

- 

- - 

** 
26. Netherland Antilles 190 190 - - - - - - - - 

27. Nicaragua 1 552 66 1 86 - - 1 486 - 1 486 - - 

28. Panama 1 076 4) 1 033 - - 1 033. - 1 035 - - 

29. Panama Canal Zone 42 - 42 - 41 1 - 42 - - 

30. Paraguay 1 808 287 1 521 - - c 1 521 1 521 - - 

31. Peru 11 191 8 172 ) 019 - 47 2 972 - 3 019 - - 

32. Puerto Rico 2 406 15 2 591 2 391 - - - - - - 

* 
33. St Pierre & Miquelon 5 5 - - - - - - - - 

74. Surinam 300 115 185 - 115 70 - 185 - - 



Tnnit, 1. ти�.гпlц:п эTn1vs с», W'TAj(IA EHADICATION IN Ti; пr>1:нICnи ifgOION П. AT .i1 i>н:Сянцузв 19611 

(population in thousands) (continued) 

Country or other political unit 

(1) 

Total 
„ „ulation1 

(2) 

Malaria never 

indigenous or 

disappeared 

without s pecific 

antimalaria 

m asures 

(J) 

Population 

of original 

m larluus 
areas 

(4) 

Malaria 

eradication 

claim.d 

(rrcaintcпancc 

4ihas..) 

(5) 

Era'lication progressa r in progress Eradication 

programme 

not yet 

started 

(10) 

Other 

antimalaria 

programm s 
in 

operation 

(11) 

Consolidation 

phase 

(6) 

Аttае 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

5'i. United States 

56. Uruguay 

57. Venezuela 

38. Virgin Islands (UK) 

59. Virgin Islands (USA) 

180 000 

2 827 

7 604 

8* 

54 

137 000 

2 8`T 

1 908 

8 

54 

4J 000 

- 

5 696 

- 

- 

43 000 

- 

5 205g 

- 

- 

- 

- 

17) 

- 

- 

- 

- 

520 

- 

- 

- 

- 

- 

- 

- 

- 

- 

49 3 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

тOГАL 41) 881 267 269 146 592 56 279 17 c() 59 021 33 415 90 313 - - 

1 
Population is estimated as of mid -1961 unless otherwise indicated. The distribution of the population аmeng areas in the attack phase etc. reflects the status of 

malaria eradication as at 30 September 1961. 

.. 
Mid -1960 estimated. 

Mid -19'i9 estimated. 

n 
Spraying is suspended in some areas in large cities, which are not considered as being in the consolidation phase. 

Figure included in attack phase. 

1,5 000 protected during 5 months, included under preparatory phase. 

d 
4 271 271 1п area of malaria eradicated registered at РАНО. 

• • 



TABLE 1. DETAILED STATUS OF MALARIA ERADICATION IN THE SOUTH -EAST ASIA REGION AS AT 31 DЕСЕMDEЯ 1961 
(population in thousands) 

Country or other political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimsilaria 

measures 

(5) 

Population 
of original 

malarious 

areas 

(4) 

Malaria 
eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in pгоgrевв Eradication 
pro g ra mme 

not yet 

started 

(10) 

Other 

antimalaria 
programmes 

in 
2 

operation 

(11) 

Consolidation 

phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

1. Afghanistan 15 80Ca 9 533 4 267 - 86 3 681 500 4 267 - - 

2. Bhutan 660 560 100 - - - - - 100 - 

5. Surma 21 527 2 527 19 000 - 3 500 10 070 - 13 570 5 430 - 

4. Ceylon 9 85612 3 430 6 '406 1 407 1 260 3 739- - 4 999 - - 

5. Goa, Daman & Diu 64512 465 180 20-E - 66 - 66 94 - 

6. India 4)8 (0012 14 000 424 (00 - 1 800 422 200 - 424 000 - - 

7. Indonesia 95 88912 - 95 889 - - 46 175 17 525 65 500 32 389 - 

8. Maldive Islands 89 12 77 - - - - - 77 - 

9. Nepal 9 
407b 

11 979 4 428 - - 2 024 - 2 024 2 404 FRP 

li. Thailand 26 36912 9 957 16 412 - - 1) 367 5 045 16 412 - 

TOTAL 616 222 45 46) 570 759 1 427 6 646 501 322 20 870 538 838 40 494 - 

1 1959 estimate in Demographic Year Book 1960, unless indicated as under: 

1960 estimate. 

- 1961 census or estimate. 

-o Stated to be under maintenance, no case detection carried out. 

d 
Including population of large urban areas (1 471 000) where no spraying is undertaken. - 

2 
FRP: Field Research Project 



TABLE 1. DETAILED STATUS OF MALARIA ERADICATION IN THE EUROPEAN REGION AS AT 51 DECEMBER 1961 

(population in thousands) 

Country or other political unit 

(1) 

Total 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimalaria 

measures 

(3) 

Population 

of original 

malarious 

arcas 

( + +) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

programme 
not yet 

started 

(10) 

Consolidation 

phase 

(ы 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

• 
1. Albania 1 507 207 1 300 278 786 236 1 022 

2. Algeria (France) 1о 93о 1 211 Э 719 9 719 

3. Andorra 7 7 

4. Austria 7 049 7 049 

5. Belgium 9 104 9 104 

6. Bulgaria 7 7287 6 02 1 705 1 65о 55 55 

7. Byelorussia (USSR) 8 226* 10 8 216 8 216 

8. Czechoslovakia 15 649#7 13 499 150 150 

9. Denmark 4 581 ц 581 

10. Finland 4 456 4 456 
й• 

11. France 44 540 44 595 1ц5 145 

12. Germany (Democratic Republic) 17 298 17 298 

15. Germany (Federal Republic) 55 584 55 584 

14. Gibraltar 26 г6 

15. Greece 
М• 

8 3г2 3 81Э 4 503 г 066 г l+57 г 437 
•• 

16. Hungary 10 002 8 5о2 1 500 1 500 

17. Iceland 172 172 

18. Ireland г 854• 
. 

г854 

19. Italy 4Э 568 45 368 4 000 4 000 

20. Liechtenstein 16 16 

21. Luxembourg 524 52ц • • 
22. Malta ü Gozo 52 528 

25. Monaco 25 25 

24. Morocco 11 3 150 8 448 8 448 

25. Norway 5 587 5 587 

Other 

antimalaria 

programmes 

in 

operation 

PES 

PEP 



TABLE 1. DETAILED STATUS OF MALARIA ERADICATION IN THE EUROPEAN REGION AS AT 31 RECEMBER 1961 

(population in thousands) (continued) 

Country or other political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 
without specific 

antimalaria 

measures 

(з) 

Population 

of original 

malarious 

areas 

(4) 

Malaria 

eradication 
claimed 

(mainte�anec 

phase) 

(5) 

Eradication programm, in progress Eradication 

programme 
not yet 

started 

(10) 

Other 

antimalarla 

mm prograes 
in 

operation¿ 

(11) 

Consolidation 

‚'hasc 

(6) 

Attack 
phase 

(7) 

Preparatory 
Phase 

(8) 

Total 

(9) 

2 ". Netherlands 11 480 
** 

9 633 1 847 1 847 - _ - - - - 

** 
27. Poland 29 731 29 626 105 105 - - - - - - 

28. Portugal 8 6 464 2 065 1 "34 6)1 - - 6)1 - - 

29. Romania 18 40)* 10 982 7 421 - 5 747 1 674 - 7 421 - - 

)0. San Marino 15 15 - - - - - - - - 

* 
31. Sранn 50 900 9 200 21 700 21 406 294 - - 294 _ - 

)2. Sweden 7 480 ** 7 480 - - - - - - - - 

** 
5). Switzerland 5 411 5 411 - - - _ - _ _ - 

* 
)4. Turkey 28 644 544 28 100 - 17 959 10 141 - 28 100 _ - 

35. United Kingdom 52 514 52 514 - - - - - - - - 

* 

36. Ukraine (USSR) 45 091 ) 068 43 088 - - - _ - _ 

37. U5sRá 164 854* 11 607 15) 227 151 137 2 000 90 - 2 090 _ - 

58. Yugoslavia 18 655 15 474 5 181 3 174 258 1 749 - 2 007 - - 

TOrAL 690 746 388 526 )02 420 240 196 30 167 13 890 - 44 057 18 167 - 

1 1959 estimate in Demographic Year Book 1960, unless indicated as under: 

* 

Latest 1961 figures from govегnments. 

** 
1900 estimate 

á 
Except Byelorussia and Ukraine, tabulated separately. 

2 PEP: Pre- eradication programme 

PES: Pre -eradication survey 



TABlE 1. DETAILED STATUS OF MALARIA ERADICATION IN TRG EASTERN MEDITERRANEAN REGION AS AT 51 DECEMBER 1961 

(population in thousands) 

v ro а 
w w r 
0е е eje 

т е+... 

N Н \ 
п� 

Country or other political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimalaria 

me asures 

U) 

Population 

of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

programme 

not yet 

started 

(10) 

Other 

antimalaria 

programmes 

in 
2 

operation 

(11) 

Consolidation 
phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

1. Aden Colony 150 - 150 150 - - - - - - 

2. Aden Protectorate 660 - 660 - - - - - 660 
* 

3. Behroin 147 - 147 - - - _ - 147 - 

4. Cyprus 581 - 581 501 - - - - - - 

* 
5. Ethiopia 20 000 10 000 10 000 - - - - - 10 000 PEP 

6. French Somaliland 70 - 70 70 - - _ - - - 

** 
7. Gaza Strip 550 - 550 350 - - - - - - 

8. Iran 21 500 8 500 15 000 - 5 500 5 500 2 000 13 000 - - 

9. Iraq 6 500 1 900 4 600 - 5 300 1 500 - 4 600 - - 

10. Israel 2 200# - 2 200 701 1 499 - - 1 499 - 

U. Jordan 1 700 794 906 - 450 456 - 906 - - 

122. Kuwait 219 

** 

219 - - - - - - - - 

15. 

14. 

Lebanon 

Libya 

1 880 

1 250 

1 

1 

197 

219 

683 

31 

- 

- 

683 

14 

- 

17 

- 

- 

683 

31 

- 

- 

15. Muscat & Oman 550 - 550 - - - - - 550 - 

16. Pakistan 93 8о8Y - 93 808 - - 1 363 5 053 4 416 89 392 - 

17. Ouater 40 5 35 - - - - 35 
* 

18. Saudi Arabia 5 000 1 000 4 000 - - - - - 4 000 PEE 

19. Somalia 2 000 224 1 776 - - - - - 1 776 PEP 

20. Sudan 11 390 - 11 390 - - - - - 11 390 PEE 

21. Syria 4 561 2 975 1 588 - 1 123 465 - 1 588 - 



TABLE 1. DETAILED STATUS or MALARIA ERADICATION IN THE EASTERN MEDTPERRANEAN REGION AS AT 31 DECEMBER 1961 

(population in thousands) (continued) 

Country or other political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimalaria 

measures 

(з) 

Population 

of original 

areas, 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

programme 
not yet 

started 

(10) 

Other 

antimalaria 

programmes 
in 

2 
operation 

(11) 

Consolidation 
phase 

(6) 

Attack 
phase 

(7) 

Preparatory 
phase 

(8) 

Total 

(9) 

22. Trucial Oman 

2). Tunisia 

24. GAR (Egypt) 

25. Yemen 

86 

3 783 

26 080* 
* 

5 000 

- 

1 869 

5 821 

1 500 

86 

1 914 

20 259 

3 500 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

86 

1 914 

20 259 

3 500 

- 

- 

- 

TOTAL 209 505 37 221 172 28k 1 852 12 569 9 101 5 053 26 72) 1k) 709 

1 1959 estimate in Demographic Year Book 1960, unless indicated as under: 

* 
1960 estimate or census. 

w* 
1961 estimate or census. 

PEP: Pre -eradication programme 

Y1.�Ѕк Pro-eradication survey 



TARIE 1. DETAILED STATUS OF MALARIA ERADICATION IN THE WESTERN PACIFIC REGION AT 51 D}3СEIT3ЕR 1961 

(population in thousands) 

Count or other ry political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without specific 

antimalaria 

measures 

(3) 

Population 

of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

programme 
not yet 

started 

(10) 

Other 

antimalaria 

programmes 

in 

2 operation 

(11) 

Consolidation 
phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

(9) 

** 
1. American Samoa 21 21 - - - - - - - - 

** 
2. Australia 11 292 11 282 10 - - - - - 10 - 

3. Bonin Islands 0 0 - - - - - - - - 

4. British Salomon Islands 124 - 124 _ - _ - - 124 PP 

5. Brunei 85 - 85 - - - - - 85 - 

6. Cambodia 5 197 ** 4 147 1 050 - - - - - 1 050 PEР:FRР 

7. Canton & Enderbury Islands 0 0 - - - - - - - - 

8. China (Taiwan) ii 800 - 10 800 10 000 800 - - 800 - - 

9. Christmas Island 

10. Cocos Islands 1 1 - - - - - - - - 

11. Cook Islands 18 18 - - - - - - - - 

12. Fiji Islands 381 381 - - - - - - - - - 

13. French Polynesia 80 80 - - - - - - - - 

14. Gilbert & Ellice Islands 45 45 - - - - - - - - 

15. Guam 59 59 - - - - - - - - 

16. Hawaii 613 613 - - - - - - - - 

17. Hong Kong 2 981 - 2 981 2 581 - - - - 400 - 

18. Japan 
* 

93 419 93 419 - - - - - - - - 
** 

19. Korea (Republic of) 24 994 - 24 994 - - - - - 24 994 PEP 

** 
20. Laos 1 800 - 1 800 - - - - - 1 800 - 

21. Macao 207 
** 

7 200 - - - - - 200 - 

22. Malaya Federation 6 698 - 6 698 - - - - - 6 698 PP 

23. Midway Islands 0 0 - - - - - - - - 

24. Nauru 4 4 - - - - - - - - 



ТАВц 1. ДЕТАцЕЛ SТАтиS 0F мAiaнIя ERADICATION IN THE WESTERN PACIFIC REGION AT )l DECEMBER 1у61 
(population in thousands) (continued) 

Country or other political unit 

(1) 

Total 

population1 

(2) 

Malaria never 

indigenous or 

disappeared 

without sp:;cifie 
antimalaria 

measures 

(3) 

Population 

of original 

malarious 

areas 

('F) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programes. in prо�'ess Eradication 
programme 

not yet 

started 

(10) 

Other 

antimalaria 
p.rogrammos 

in 

opera 

(11) 

Consolidation 

phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(6) 

Total 

(9) 

25. Netherlands New Guinea 756 300 456 - - _ - - 456 PEP 

26. New Caledonia 70 70 - _ _ - _ - - - 
r� 

27. New Hebrid,s 61 61 - - _ - - 61 _ 

28. New Zealand 2 372 2 372 - - _ _ _ _ - _ 

29. Niue 5 5 - - - - - - - - 

О. Norfolk Island 1 1 - _ - _ - - - _ 

31. North Borneo 458 *4 54 404 - 15 2j0 71 522 82 _ 
M 

32. Pacific Islands 76 76 - - - _ - _ - 
•r 

33. Papua a New Guinea 1 880 700 1 180 - _ _ - - 1 180 _ 

34. Philippines 27 067* 18 108 8 959 - 4 648 5 611 - 8 259 5) 700 

35. Pitcairn 0 0 - - - - _ - - 

36. Ryukyu Islands 868 800 68 - 20 46 _ 68 - 

37. Sarawak 745 - 74У - 571 174 - 7 �5 ' - _ 

38. Singapore 1 634` - 1 634 1 654 _ - _ _ _ _ 
** 

39. Timor (Portugal) 500 100 400 - _ - _ _ 400 _ 

40. Tokelau Islands 2 2 _ _ _ _ _ _ _ _ 

41. Tonga 62 62 - _ - _ - - _ 

42. Viet Nam (Republic of) 14 082 1 400 12 682 _ _ 6 396 _ 6 596 6 086 _ 

43. Wake Island 0 0 - _ _ _ _ _ _ _ 

44. Western Samoa 104 104 _ - _ 

Total 209 525 134 214 75 511 14 215 0 052 10 i(; 71 16 790 44 506 ... 



TABLE 1, DETAILED STATUS OF MALARIA ERADICATION IN THE WESTERN PАСц +IC REGION AT 51 DECEMBER 1961 

(population in thousands) (continued) 

Country or other ry political unit 

(1) 

Total 
1 

population 

(2) 

Malaria never 

indigenous or 

disappeared 

without speci fic 

antimalaria 

measures 

(5) 

Population 

of original 

malarious 

areas 

(4) 

Malaria 

eradication 

claimed 

(maintenance 

phase) 

(5) 

Eradication programme in progress Eradication 

programme 

not yet 

started 

(10) 

Othйr 

antimalarial 

n presranes 
in 

2 
op ration 

(11) 

Consolidation 
phase 

(6) 

Attack 

phase 

(7) 

Preparatory 

phase 

(8) 

Total 

()) 

45. China (Mainland) 

46. Korea (North) 

47. Mongolian People's Republic 

48. Viet Nam (North) 

669 000 

10 197 

1 025 

14 500 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

••• 

... 

... 

... 

••• 

TOTAL 904 247 ... ... ... ... ... ... ... ... ... 

1 1959 estimate in Demographic Year Book 1960 unless indicated as under: 

* 
196о 

*с 
1961 

2 FRP: Field Research Project 

PEP: Pro-eradication Programme 

PP: Pilot Project 

• . 



TABLE 2. TYPE AND TIMING OF MALARIA ERADICATION PROGRAMMES 

AFRICAN REGION 

Programme by simultaneous coverage 

Date of beginning of phase 

Programme by successive coverage 

Date at beginning of phase 

Country 

(1) 

Preparatory 

(2) 

Attack 

(5) 

Consolidation 

(last area) 

(4) 

Maintenance 
(last area) 

(5) 

Preparatory 

(6) 

Attack 

(first area) 

(7) 

Consolidation 
(last area) 

(8) 

Maintenance 

(last area) 

(9) 

Cape Verde 

Fed. of Rhodesia 

& Nyasaland 

Mauritius 

Republic of 

South Africa 

Swaziland 

Zanzibar 

- 

- 

1948 

- 

- 

1959 

- 

- 

1949 

- 

- 

1959 

- 

- 

1965 

- 

- 

1965 

- 

- 

... 

- 

- 

... 

... 

1963 

_. 

1949 

1950 

- 

... 

19611 

- 

1950 

1951 

- 

... 

... 

- 

1962 

1962 

- 

.•. 

... 

- 

1965 

1965 

- 



TABLE 2. TYPE AND TIMING OF MALARIA ERADICATION PROGRAMS 

AMERICAN REGION 

Country 

(1) 

Programme by simultaneous coverage 
Date of beginning of phase 

Programme by successive coverage 
Date of beginning of phase 

Preparatory 

(2) 

Attack 

(3) 

Consolidation 
(last area) 

(4) 

Maintenance 
(last area) 

(5) 

Preparatory 

(6) 

Attack 
(first area) 

(7) 

Consolidation 
(last ar.a) 

(6) 

Maintenance 
(last area) 

(5) 

Argentina 1947a 1959 1964 ... - - - - 

Bolivia 1956 1958 1965 ... - - - - 

Brazil (Excl. 
Sao Paulo) - - - - 1958 1959 ...- ...- 

Brazil, Sao Paulo 1958 1960 1964 ... - - - - 

British Guiana - - - . . - 1947 1947 1965 .. 

British Honduras 1956 1957 -° 1962 1965 - - - 

Colombia 1957 1958 1965 ... - - - - 

Costa Rica 1956 1957 1963 1966 - - - - 

Cuba 1959 1962 1966 ... - - - - 

Dominican Republic 1958 l962á 1966 ... - - - - 

Ecuador 1956 1957 1965 ... - - - - 

El Salvador 1955 1956- 1965 ... - - - - 

West Indies: 
Dominica 1958 1959 1963 1966 - - - - 

Grenada 1957 1957 1960 1963 - - - - 

St. Lucia ... 1956 1959 1963 - - - - 

Trinidad and 
Tobago 1958 1958 1962 1965` -' - - - - 

French Guiana ... 19481 1964 ... - - - - 

Guadeloupe ... 1957 1961 ... - - - - 

Guatemala 1955 1956a 1964 ... - - - - 

Haiti 1960 1962-- 1966 ... - - - - 

Honduras 1956 1959 1965 ••. - - - - 

Jamaica 1957 19582 1962 1965 - - 



TABLE 2. ТУРЕ AND TIMING OF MALARIA ERADICATION PROGRAMMES 

AMERICAN REGION (continued) 

Country 

Programme by simultaneous coverage 

Date of beginning of phase 
Programme by successive coverage 

Data of beginning of phase 

Preparatory Attack Consolidation Maintenance Preparatory Attack Consolidation Maintenance 
(last area) (last area) (first area) (last area) (last area) 

(1) (2) (з) (4) (5) (6) (7) (8) (9) 

Mexico 1955 1957 1965 ... - - - - 

Nicaragua 1957 1958 1965 ... - - - - - 

Panama 1956 1957 1966 ... - - - - 

Panama Canal Zone 1955 1956 ... ... - - - - 

Paraguay 1956 1963- 1966 ... - - - - 

Peru - - - - 1957 1957 1965 ... 

Surinam 1957 1958 1965 ... - - - - 

Venezuela - - - - 1946 1945 1965 ...1 

á 
Date of start of a control programme which resulted in interruption of transmission in the Provinces of Santiago del Estero, Tucuman, Catamarca, La Rioja, Cordoba, 

San Juan, and San Luis, which are now in the maintenance or consolidation phases. Attack by total coverage with insecticides was begun in the remaining malarious areas 
in August 1959. 

First areas in consolidation and maintenance phases are result of the former control programme prior to 1959. 

ç 
Attack with DDT begun 1959. 

d 
Part of the country reverted to the preparatory phase in 1960 and 1961. 

Since the inception of the eradication programme in 1958, there has been no case of malaria in Tobago; malaria in the island of Tobago is now considered eradicated. 

Malaria reimported and new attack begun 1954. 

Attack with DDT begun 1958. 

h 
Former programme suspended, new programme being planned. 

i 
In 1961, an area of 407 945 km2 was entered in the Register of Malaria Eradicated Areas. 



TABLE 2. TYPE AND TIMING OF ERADICATION PROGRAMMES 

SOUTH -EAST ASIA REGION 

Country 

(1) 

Programme by simultaneous coverage 

Date of beginning of phase 

Programme by successive coverage 
Date of beginning of phase 

Preparatory 

(2) 

Attack 

(3) 

Consolidation 
(last area) 

(4) 

Maintenance 

(last area) 

(5) 

Preparatory 

(6) 

Attack 

(first area) 

(7) 

Consolidation 

(last area) 

(8) 

Maintenance 
(last area) 

(9) 

Afghanistan - - - - 1956 1957 1967 •.• 
Burma - - - - ... 1957 1970 1973 

Ceylon ... 1959 1963 19621 - - - - 

Goa, Daman 
and Diu - - - - 1950 1950 ... ... 

India - - - - •- 1958 1967 1970 

Indonesia - - - - 1958 1958 1967 1970 

Maldive 
Islands 1965 1966 ... ... - - - - 

Nepal -- - - - 1959 1959 1968 1971 

Thailand - - - - 1962 1962 1966 ... 

á 
Date of beginning of phase in first area 



TABTR 2. TYPE AND TIMING OF ERADICATION PROGRAMMES 

EUROPEAN REGION 

Country 

(1) 

Programme by simultaneous coverage 

Date of beginning of phase 
Programme by successive coverage 

Date of beginning of phase 

Preparatory 

(2) 

Attack 

(3) 

Consolidation 
(last area) 

(4) 

Maintenance 
(last area) 

(5) 

Preparatory ! Attack 

Kfirst area.) 

(6) (7) 

Consolidation 
(last area) 

(8) 

Maintenance 
(last area) 

(9) 

Albania .... 1958 1960 1965 

Bulgaria 1949 1950 1955 1963 - - - - 

Greece 1945 1946 1957 1965 .- - - 

Morocco 1964 1965 1968 ... - - 

Portugal ... 1Э56 1959 1965 - - - - 

Romania - - -. - ... 1955 1963 1966 

Spain ... 1947 1959 1963 - - - - 

Turkey - - - - 1956 1957 1965 1968 

USSR - - - - 1950 ... 1964 1966 

Yugoslavia 1959 1960 1963 1966 - - - - 



TABLE 2. TYPE AND TIMING OF MALARIA ERADICATION PROGRAMMES 

EASTERN MEDITERRANEAN REGION 

Country 

(1) 

Programme by simultaneous coverage 

Date of beginning of phase 

Programme by successive coverage 

Date of beginning of phase 

Preparatory 

(2) 

Attack 

(з) 

Consolidation 

(last area) 

(4) 

Maintenance 

(last area) 

(5) 

Preparatory 

(6) 

Attack 

(first area) 

(7) 

Consolidation 

(last area) 

(8) 

Maintenance 

(last area) 

(9) 

Iran - - - - 1956 1957 1966á 

Iraq 1956 1957 1963 1966 - - - - 

Israel 1949 1957 1960 1964 - - - _ 

Jordan 1958 1959 1962 1966 - - - - 

Lebanon 1956 1957 1960 1964 - - - - 

Libya - - - - 1959 1959 1962 1965 

Pakistan - - - - 1960 1961 1973 ... 

Syria - - - - 1952 1956 1963 1966 

UAR (Egypt) - - - - 1959 ... ... ... 

á 
For responsive zone only 



TABLE 2. TYPES AND TIMING OF ERADICATION PROGRAMMES 

WESTERN PACIFIC REGION 

Programme by simultaneous coverage 
Date of beginning of phase 

Programme by successive coverage 
Date of beginning of phase 

Country 

(1) 

Preparatory 

(2) 

Attack 

(3) 

Consolidation 
(last area) 

(4) 

Maintenance 
(last area) 

(5) 

Preparatory 

(6) 

Attack 

(first area) 

(7) 

Consolidation 
(last area) 

(8) 

Maintenance 
(last area) 

(9) 

China 

(Taiwan) 1952 1953 1958 1964 - - - - 

North Borneo - - - - 1955 1961 1967 1968 

Philippines - - - - 1952 1952 ••• ••• 
Sarawak - - - - 1952 1961 1965 1968 

1956 1957 1964 1966 - - - - 

British Solo- 
mon Islands 

Protectorate 1963 1964 ... ... - - - - 

Malaya - - - - 1963 1964 ... ... 

Brunei 1962 1963 ... ... - - - - 



TABLE 3, sPRAYINa OPERATIONS IN MALARIA ERADICATION РАоанАю'в DURING 1961 

AFRICAN REOION 

Country or other 

political unit 

(1) 

Rouses Insecticide kg (cycles x dosage g/m2) Field spray personnel Transport 

Number 

sprayed 

(2) 

Percentage g 

sprayed 

(з) 

Average 

able sprayable P 

surface 

in m2 

(4) 

Technical DDT 

(5) 

Technical 

dieldrin 

(6) 

Spraymen 

Squad 

leaders 

(9) 

Supervisors 

all levels 

(10) 

Others 

(11) 

4 -wheel 

vehicles 

(12) 

2 -wheel 

vehicles 

(13) 

Boats 

(14) 

Other 

(15) 

Number 

(7) 

Months 

employed 

(8) 

Mauritius 

Republic of 
South Africa 

Swaziland 

Zanzibar 

... 

... 

... 

114 000 

... 

... 

... 

87 

... 

... 

... 

... 

40 280 

... 

... 

34 120 

- 

... 

... 

- 

29 

... 

... 

72 

8 

... 

... 

8 

5 

... 

... 

9 

2 

... 

... 

4 

28 

... 

... 

18 

- 

... 

... 

11 

- 

... 

... 

2 

- 

... 

... 

- 

- 

... 

... 

2 



TABIZ 3. SPRAYING OPERATIONS IN MALABIA ERADICATION Рно0Яа4Ев DURING 1961 

AMERICAN REGION 

Country or other 
political unit 

Houses Insecticide kg.(cycles x dosage g/m2) Field spray personnel Transport 

Number 

sprayed 
Percentage 
sprayed 

М2 per 

structure Teеhnlевl DDT 
Technical 

dieldrin 

Spraymen 
Squad 

leaders 

Supervisors 

all levels 
ers 

4 -wheel 

vehicles 

2 -wheel 

vehicles 
Boats Others 

Number 
months 

employed 

(1) (2) (з) (4) (5) (6) (7) (8) (9) (10) (11) (12) (1)) (14) (15) 

Argentina 152 601 91.94 180 40 536(1 -2x2.0) - 138 11 34 16 351 62 - - 4ь- 

Bolivia 245 110 92.00 200 71 607(2x2.0) - 139 12 12 26 32 32 - 32 111- 

Brazil (excl. S. Paulo) 792 450 94.40 210 ... - 631 10 147 35 26 56 - 5 267á 

Sao Paulo 872 631 99.50 200 298 : :o(2x2.o) - 432 12 85 20 129= 116 22 7 2á 

British Guiana 14 067 89.80 135 ... ... 23f 12 6 1 15E 2 - 3 - 

British нondurааh 28 363 76.90 170 9 325(2x2.0)' - 18 9 4 2 - 6 - - - 

Colombia- 1 637 193 95.60 200 651 061(1 -2x2.0) - 825 10 52 77 1651 142 - 74 591- 

Costa Bila 126 349 100.00 222 47 211(2x2.0) - 85 12 16 4 7-1 15 - 6 - 

Cuba 7 72? - 200 - - - - 61k 19- - 62 - - 62 

Dominican Republic 231 127 41.001 225 104.235(1.3x2) - 82 12 17 6 - - - - - 

Ecuador 736 629 97.60 256 311 616(2x2.0) - 833 12 104 24 103= 66 - 28 194- 

El Salvador 749 969 99.40 250 302 172(2x2.0) - 290 12 74 15 11n 45 - 1 - 

West Indies: 

Dominica! 4 211 95.0o 150 826(2x2.0) - 4 11 - 1 1� 2 - - - 

Grenada - - - - - - - - - - - - - - 
Bt. Lucia - - - - - - - - - - - - - - 

Trinidad 245 803 99.00 190 94 269(2x2.0) 484(2x0.6) 130 12 32 11 17 - - 1 2`h 

French Guiana 13 095 94.06 220 ... ... 30b 7 6 . 5� 5 - - - 

Guadеlоupе - - - - - - - - - - - - - - 

Guatemala 756 083° 97.48 237 368 709(2x2.0) - 419 12 78 22 46r 44 - 8 

Haiti - - 108 - _ - - - - - 54 - 
t 



TABLE 3. SPRAYING OPERATIONS IN MALARIA ERADICATION PROGRANMFS DURING 1961 

AMERICAN REGION (continued) 

Country or other 

political unit 

(1) 

Houses Insecticide kg.(cycles x dosage g/m2) Field spray personnel Transport 

Number 

sprayed 

(2) 

Percentage 

sprayed 

(3) 

2 
M per 

structure 

(4) 

Technical DDT 

(5) 

Technical 

dieldrin 

(6) 

Spraymen 
Squad 

leaders 

(9) 

Supervisors 

all levels 

(10) 

Others 

(11) 

4 -wheel 

vehicles, 

(12) 

2 -wheel 

vehicles 

(1)) 

Boats 

(14) 

Others 

(15) 

Number 

(7) 

Months 

employed 

(8) 

Honduras° 543 766 99.17 180 189 158(2x2.0) - 227 11 43 16 4511 40 - 1 46a 

Jamaica 174 157 98.30 120 25 899(2x2.0¡- - 78 12 56 21 32 43 - - - 

Mexico 2 417 176 96.80 189 819 )37(2:2.0) - 734 12 184 46 1011 647 - 17 3 7201 

NicaraguaL 490 492 98.48 200 164 458(2x2.0) - 243 12 46 11 382 33 - 8 - 

Рanamа 119 409 80.00 222 - 15 o36(lх0.6) 121 11 31 10 - 23 5 - 

Panama Canal Zone 1 175 100.00 340 ... ... 20aá 
lea 

2 2bb 2 - 2 - 

Paraguay 42 864dá 98.50 190 5 938(lх0.6 ) - - 25 7 21 19 - 4 4 
Peru 525 808 90.50 214 167 973(2х2.0) 2 700(1x0.6) 330 9 83 18 1522- 107 - 46 

á 

Surinam- 20 640 155 6 1го(1- 2x2.0) 122(1- 2x0.6) 57 9 19 11 23ff 6 - 26g - 

Venezuela 271 310 100.00 288 ... ... 318 12 66 20 22 39 9 12 236- 

Amount of insecticide used during January -October unless otherwise indicated. a Drivers and watchmen. b Tank trucks. c January- October. d Pack animals. 

e Drivers = 109; launch operator = 1; sector helpers = 19. f 2 also drive. g Labourers = 10; launch operators = 5. h January- September. 1 Drivers = 105; launch 

operators = 47; seamen 13. ,L Drivers. k Pilot and training area. 1 In base to the total spraying to be made in the year in spite of only 50 per cent, of the area being 

in attack phase. m 12 full -time and 24 part -time guards; reviewer = 1; drivers = 34; launch operators = 10; not specified = 22. n Drivers = 40; launch operator m 1. 

o January -November. P 15 part -time, a. Spraying against bed -bugs and flies was done only; not as malaria eradication purpose. r Drivers = 44; launch operators = 2. 

s Renting of horses, boats and airplanes according as necessary. t Renting of pack animals as necessary. u Drivers = 36; launch operator = 1; weigher = 8. v January - 

August. w Squad helpers = 29; launch operators = 12. x 1263 pack animals belonging to the service and 2457 rented. , 2043 houses were sprayed with malathion 1 and 2 g 

per m2 only for experimental purposes (not included in column No. 2). z Drivers = 33; launch operators = 5. as For two weeks twice a year. bb Part -time. cc Drivers = 

2; launch operator = 1; part -time. dd January -March only, еe Drivers = 8; launch operators = 7. ff Drivers = 9; launch operators = 12; mechanics = 2. 
, 

Canoes. 

hh Tractors. 

• • 



TABLE 3. SPRAYING OPERATIONS IN MALARIA FВADICATION PRСGRAMME3 DURING 1961 

SOUTH -EAST ASIA REGION 

Houses Insecticide kg (cycles x dosage g/m2) Field spray personnel Transport 

Country or other 
Number Percentage 42 per Technical 

Spraymen 
Squad 3u perviaors 4 - 

political unit Technical DDT Number Konths hers 
heel 2 -wheel 

Boats Others 
sprayed sprayed structure dieldrin 

employed 
leaders all levels vehicles vehicles 

(1) (2) (з) (4) (5) (6) (7) (8) (9) (10) (11) (12) (1)) (14) (15) 

Afghanistan 390 893 100.0 200 -400 233 616(1д1.5) - 1 210 2 252 98 47 58 202 - - 

Burma 2 121 829 97.0 106 -345 657 513(1х2.0) 22 о15(1x0.5) 3 040 4 760 127 - 98 75 19 - 

Ceylon 331 698 84.8 185 227 448(4х0.5) - 249 12 37 48 144 37 - - - 

Goa, Damon and Diu 10 500 86.0 106 1 500 - 12 5 - 5 - 4 4 - - 

India 71 239 367 92.4 150 ... (1- 2x1.07 > ...(1- 2x0.5) ) 930 12 

44 398 5 to 6 14 520 3 875 69 2 650 ... ... ... 

13 350 3 

Indonesia 11 136 211 97.9 80-450 3 801 000(2x1 -2 181 300(2х0.5) 9 658 12 1 993 678 - 90) 3 254 22 - 

Nepal 549 494 97.9 229 252 859(1х2.0) d - 694 6 162 108 101 22 - 1 3 

Thailand 1 950 020 - 129 558 з84(1х2.0) f - 1 700 2 850 167 ... ... ... ... ... 

á 
Drivers 

Two cycles for 250 million population and 1 cycle for 140 million population. 

The dosage is 2 g for the first cycle and 1 g for succeeding cycles. 

Date January- November. 

d 
A second cycle in areas of perennial transmission at 1 g/m2 for which data not available. 

76 insecticide distributors. 

Y 
Data not available on period covered. 



TABLE 3. sPRAYINa оРЕгитгонв IN MAlARIA лЯА0гсАТI0N гн0aнaлв�FS 0иягNС 1961 

EUROPEAN REGION 

Country or other 

political unit 

(1) 

Houses Insecticide kg (cycles x dosage g/m2) Field spray personnel Transport 

Number 

sprayed 

(2) 

Percentage 

sprayed 

(3) 

12 per 

structure 

(4) 

Technical DDT 

(5) 

Technical 

dieldrin 

(6) 

Spraymen 

Squad 

leaders 

(9) 

Supervisors 

all levels 

(10) 

Other 

(11) 

4 -wheel 

vehicles 

(12) 

2 -wheel 

vehicles 
(13) 

Boats 

(i4) 

Others 

(15) 

Number 

(7) 

Months 

employed 

(8) 

Albania 21 320 ... ... 20 222 ... ... ... ... ... ... ... ... ... ... 

Bulgaria 30 046 ... 110 8 963(1x2-3) - 54 1 -2 15 6 - ... ... ... ... 

Greece 82 340 ... 247 37 590(1 -3x2) - 145 2.5 40 60 - 41 235 96 - 

Portugal - - - - - - - - - - - - - - 

Romania 192 072 95 336 129 463(1x2) - 318 2.5 75 - 70 7k - 2 - 

Spain 675 ... 210 (2x1) - 4 4 1 - - 10 42 - - 

Turkey 1 156 733 91.4 390 874 000(1x2) 35 000(1x0.6) 3 568 2.5 892 259 136 391 10 - - 

USSR ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

Yugoslavia 307 528 98 138 85 032(1x2) - 581 1 336 42 52 44 300 - 



TABLE 3. SPRAYING OPERATIONS IN MALARIA ERADICATION PROORAtNAES DURING 1961 

EASTERN MEDITERRANEAN REGION 

Country 

Houses Insecticides kg (cycles x dosage g/m2) Field spray personnel Transport 

Number Percentage 

sprayed 

М2 per 

structure 
Technical ical DDT 

Technical 

diеldгln 

Spraymen 
Squad 

leaders 

Supervisors 
all levels 

Others 
4 -wheel 

vehicles 

2 -wheel 

vehicles BOata 
Others 

Number 
Months 

employed 

(1) (2) (з) (4) (5) (6) (7) (8) (9) (10) (11) (12) (17) (14) (15) 

Iran 887 922 9b.5 ... 750 250(1x2.0) 2 425(1x0.5) 3 850 2.7 385 401 500 500 Nil Nil 
a 

Iraq 210 851 94 533 309 306(1 -2x2.0) 7 045(1x0.6) 1 907 1.3 487 180 806 106 - 22 79 

Israel 10 410 70 50 2 283(1 -2x2.0) - 17 4 3 3 - - 4 - - 

Jordan 33 383 98 200 17 000(1x2.0) - 15 5 3 1 6 2 - - - 

Libya 5 809 95 200 2 140(1x1.76) - 4 -15 2 1 -3 1 5 2 -4 - - lá 

Pakistan 308 826 ... 217 137 112(гx1.1) - 536 2.5- 114 42 47 15 

(1x2.0) 5° 

Syria 75 109 100 368 74 562(1 -2x2.0) - 120 4 24 - 1 34 - - - 

Animal 

- West Pakistan 

- East Pakistan 

д 
bicycles 



TABLE 3. SPRAYING oPERATIONS IN MALARIA ERADICATION РнатЕСТS DURIN0 1961 

WESTERN PACIFIC REGION 

Country or other 

political unit 

(1) 

Houses Insecticide kg (cycles х dosage g/m2) Field spray personnel Transport 

Number 

sprayed 

(2) 

Pегсentage 
sprayed 

9) 

structure 

(4) 

Technical DDT 

(5) 

dieldrin 

(6) 

Spraymen 

Squad 

leaders 

(9) 

Supervisors 

all levels 

(10) 

Others 

(11) 

4 -wheel 

vehicles 

(12) 

2 -wheel 

vehicles 

(13) 

Boats 

(14) 

others 

(15) 

Number 

(7) 

Months 

employed 

(8) 

Cambodia 122 911 ... 235 57 712(1х2) - 129 5 43 2 1 41 - - - 

Malaya 23 500 99 320 28 405(2x2) - 19 12 4 1 2 ... ... ... ... 

Netherlands New Guinea 42 000 ... 150 19 600(2 -5x2) - 85 2 -12 19 1 14 5 7 12 

North Borneo 39 547 99.6 234 18 914.4 1440 110 12 37 8 8 5 - 7 - 

12 930 á 1218 (2x2) (2х0.6) 

Philippines 272 900 47.5 183 90 000(2х2} - 315 4 65 116 135 200 ... 15 - 

46 419 9.1 183 15 000(1х2) - 

Ryukyus ... ... ... ... - 25 12 6 6 - .. 

Sarawak 21 000 94.1 110.4 8 500(2x2) - 123 12 20 3 - 8 - 121 - 

Viet Nam 1 343 803 87.1 256 1 262 780(2х2) - 1 466 12 268 105 7 200 400 12 - 

a - Huts 

Only one cycle completed 

• • 



TABLE 4. RESULTS OF MALARIA CASE -FINDING BY SOURCE OF SLIDES IN MALARIA ERADICATION PROGRAMMES 

AFRICAN REGION, As AT 31 DECEMBER 1961 

Country or other 

political unit 

Phase 
• 

Total number of Source of blood slides 

Slides 

examined 

Slides 

found 

posi- 

tive 

Passive case 

detection 

Active case 

detection 

Mass blood 

surveys 

Epidemiological 

surveys and 

follow -up 

Infant para- 

site surveys 

Malariometric 

surveys 

Special and 
other surveys 

Slides 

examined 

Slides 
found 

post- 

tive 

Slides 
examined 

Slides 

found 

post- 

tive 

Slides 

examined 

Slides 

found 

poll- 
Live 

Slides 
examined 

Slides 
found 

post- 

tive 

Slides 
examined 

Slides 
found 

post- 

tive 

Slides 

examined 

Slides 

found 
posi- 

tive 

Slides 

examined 

Slides 
found 

posi- 

tive 

Cape Verde 

Mauritius 

Republic of S. Africa 
** 

Swaziland 

Zanzibar 

A 

A 

C... 
т 

A 

C 

A 

C... 
A 

... 

... 

42 100 

12 620 

7 005 

... 

48 592 

... 

... 

... 

955 

711 

43 

... 

... 

1 610 

... 

... 

... 

2 577 

35 

35 

... 

... 

48 592 

... 

... 

... 

139 

15 

4 

... 

... 

1 610 

... 

... 

... 

25 940 

- 

6 970 

... 

... 

- 

... 

... 

... 

780 

- 

39 

... 

... 

- 

... 

... 

... 

- 

- 

- 

... 

... 

- 

... 

... 

... 

- 

- 

- 

... 

... 

- 

... 

... 

... 

7 661 

718 

- 

... 

... 

- 

... 

... 

... 

32 

9 

- 

... 

... 

- 

... 

... 

... 

- 

- 

- 

... 

... 

- 

... 

••• 
... 

- 

- 

- 

... 

... 

- 

... 

... 

... 

- 

11 867 

- 

... 

... 

- 

... 

... 

... 

- 

687 

- 

... 

... 

- 

... 

... 

... 

5 922 

- 

- 

... 

... 

- 

... 

... 

... 

4 

- 

- 

... 

- 

TOTAL U0 317 3 319 51 239 1 768 32 910 819 - - 8 379 41 - - 11 867 687 5 922 4 

** 

A = Attack; C = Consolidation; T = Total 

Refers to the Provinces of Natal and Zululand 



TARIF 4. RESULTS OF MALARIA CASE- FINDING BY SOURCE 0F SLIDES IN MALARIA ERADICATION PROGRAMMES 

AMERICAN REGION, As AT 31 DECEMBER 1961 

Country or other 

political unit Phase 

Total number of Source of blood slides 

Slides 

examined 

Slides 

found 

pos1- 

tive 

Passive case 

detection 

Active case 

detection 

Mass blood 

surveys 

Epidemiological 

surveys and 

follow -up 

Infant para- 

site surveys 

Malariometric 

surveys 

Special and 

other surveys 

Slides 

examined 

Slides 

found 

posl- 

tive 

Slides 

examined 

Slides 

found 

posi- 

tive 

Slides 

examined 

Slides 

found 

posi- 

tive 

Slides 

examined 

Slides 

found 

posi- 

tive 

Slides 

examined 

Slides 

found 

posi- 

tive 

Slides 

examined 

Slides 

found 

posi- 

tive 

Slides 

examined 

Slides 

found 

posi- 

tive 

Argentina A 91 8ц1 4 529 13 416 3 835 65 512 609 12 913 85 

C 42 ц12 17 13 757 13 27 555 1 100 3 

2 
Bolivia A 109 144 621 17 332 284 86 042 320 405 15 5 365 2 

C 11 975 14 602 1 1о 591 9 782 4 

Brazil (excl. 

Sao Paulo A 48 641 2 352 19 787 1 444 21 980 707 7 274 201 

Оbег г37 522 35 794 237 522 35 794 

Brazil, Sao Paulo A 208 219 7 264 70 415 6 614 137 80ц 65о a a 

British Guiana3 A 15 515 223 3 612 90 11 903 133 a a 

Other 1 374 8 797 1 577 7 

British Honduras4 A 7 39) 14 7 118 12 г13 o 62•ь г 

Colombia A ц78 08ц 14 664 274 466 7 732 201 111 6 866 2 507 66 

Costa Rica A 87 911 1 673 28 335 1 1O3 59 576 570 a a 

Cuba P 91 638 3 249 72 10) 3 199 19 078 31 457 19 

Dominican Republic T 21 938 2 523 13 576 2 121 8 362 4о2 

Ecuador3 A 191 298 8 951 112 571 8 030 78 727 921 

El Salvador A 127 293 12 563 96 760 11 513 30 533 1 обо a a 

West Indies: 

Dominica A 3 287 0 ц65 0 1 894 0 928 0 

C 6 579 з 1 181 0 3 219 2 г 179 1 

C 6 890 o 785 0 6 105 o 

Other 5 053 0 1 132 o 3 921 0 

St. Lucia3 C 16 792 9 782 1 4 604 o 2 406 0 

Trinidad and A 99 368 1 499 1 98 869 o 

Tobago 

C 11 602 1 11 бог 1 



TABLE 4. RESULTS OF MALARIA CASE- FINDING BY SOURCE OF SLIDES IN MALARIA ERADICATION PROGRAMMES 

AMERIСAN REGION, AS AT 31 DECEMBER 1961 (continued) 

Total number of Source of blood slides 

Passive case 
detection 

Active case 
detection 

Mass blood 

surveys 

Epidemiological 

surveys and 
follow -up 

Infant para- 

site surveys 
Malariometric 

surveys 
Special and 
other surveys 

Country or other 1 Slides 
political unit Phase Slides found 

Slides Slides Slides Slides Slides Slides Slides examined poi- 
Slides found Slides found Slides found Slides found Slides found Slides found Slides found tive 
examined posi- examined posi- examined posi- examined posi- examined poi- examined posi- examined posi- 

tive tive tive tive • tive tive tive 

French Guiana 

luadeloupe 

C 

C 

1 197 

11 857 

33 

0 

355 

121 

27 

0 

842 

9 841 

6 

0 

- 

- 

- 

- 

- 

1 495 

- 

0 

- 

400 

- 

0 

- 

- 

- 

- 

- 

- - 

Other 8 587 0 6 184 0 2 403 0 - - - - - - - - - - 

Guatemala A 224 139 4 097 114 141 2 246 78 963 1 561 - - 4 511 14 - - 26 524 276 - - 

Haiti P 46 451 4 708 - - 21 285 4 007 - - 25 166 701 - - - - - - 

Honduraa3 A 152 393 4 032 132 838 3 701 19 535 330 - - 20 1 - - - - - - 

Jamaica3 A 150 545 23 98 903 6 17 395 11 - - 4 833 6 29 414 0 - - - - 

C 132 868 8 74 576 2 41 674 4 - - 2 891 2 13 727 0 - - - - 

Mexicó A 755 470 8 118 123 833 2 291 521 088 4 397 - - 110 549 1 430 - - - - - - 

C 667 442 2 526 289 548 1 244 333 444 831 - - 44 450 451 - - - - _ - 

Nicaragua A 109 283 8 722 57 281 3 896 49 153 4 736 - - 2 849 90 - - - _ _ 

Panama7 A 81 130 3 673 51 787 2 173 29 343 1 500 - - - - - - - - _ - 

Panama Canal Zone C 5 984 25 4 738 25 1 246 0 - - - - - - - - - - 

Paraguay P 29 163 1 536 22 071 1 445 3 697 47 - - 2 167 31 1 228 13 - - - - 

Peru A 402 345 2 987 157 848 1 672 241 444 1 304 - - 3 053 11 - - - - - - 

C 13 088 1 5 734 0 7 354 1 - - - - - - - - - - 

Suгјпнm2 A 19 002 475 1 300 169 17 702 306 - - - - - - - - - _ 

C 10 097 0 - - 10 093 0 - - - - - - - - - _ 

Other 1 782 15 1 1 347 0 - - - - - - - - 1 434 14 

Venezuela5 A 162 963 1 026 13 741 164 - - - - 141 651 858 7 571 4 - - - - 

C 49 185 53 6 389 2 - - - - 37 749 49 5 047 2 - - - - 

Other 231 405 382 113 473 224 - - - - 115 341 157 2 591 1 - - - - 

TOTAL 5 188 141 136 905 2032 953 65 282 2 534 149 67 114 2 507 66 522 124 4 130 63 085 21 26 524 276 6 799 16 

1 = Preparatory; A = Attack; C . Consolidation; T = Total 

2 
Data refer to the period January- October 1961 

Data refer to the period January -November 1961 

4 
Data refer to the period January -August 1961 

5 Data refer to the period January-Septeaiber 1961 

а 
Included 1п Active Сане Detection 

� 
ra и 

п 

н tv 
- Incomplete data 



TABLE 4. RESULTS OF MALARIA CASE- FINDING BY SOURCE OF SLIDES IN MALARIA ERADICATION PROGRAMMES 

SOUTR -EAST ASIA REGION, AS AT 31 DECEMBER 1961 

Total number of Source of blood slides 

Slides 

Passive case 

detection 

Active case 

detection 

Mass blood 

surveys 

Epidemiological 

surveys and 

follow -up 

Infant para- 

site surveys 

Malariometric 

surveys 

Special and 

other surveys 

Country or other Phase Slides found 

political unit * examined posi- Slides Slides Slides Slides Slides Slides Slides 

tive Slides found Slides found Slides found Slides found Slides found Slides found Slides found 

examined pоsi- 

tive 

examined posi- 

tive 

examined posi- 

tive 

examined posi- 

tive 

examined post- 

tive 

examined posi- 

tive 

examined posi- 

tive 

Afghanistan A 40 848 721 333 64 35 191 645 946 0 538 2 - - - - 3 840 10 

C 1389 3 - - 1389 3 - - - - - - - - - - 

Burma A 71 509 814 2 481 87 67 217 649 - - 1 326 78 485 0 - - - - 

C 132 098 123 1 957 53 126 087 62 - - 1 788 8 2 266 0 - - - - 

Ceylon A 674 373 96 426 572 50 181 214 8 36 273 4 10 400 29 - - - - 19 914 5 

C 111 934 14 92 237 11 14 053 0 1 233 0 326 3 - - - - 4 085 0 

India ** A 9 706 993 28 893 371 284 5 226 8 249 350 23 026 - - - - 108 267 56 978 092 585 - - 

C 58 001 18 - - 58 001 18 - - - - - - - - - - 

Indonesia A 915 486 8 930 18 093 136 279 850 2 303 - - 4 960 52 10 507 139 602 076 6 300 - - 

Nepal A 17 170 1 073 - - - - - - 163 46 - - 16 743 1 018 264 9 

Thailand A 102 524 15 887 - - 98 688 14 191 3 836 1 696 - - - - - - - - 

TOTAL 11 832 325 56 572 912 957 5 627 9 111 040 40 905 42 288 1 700 19 501 218 121 525 195 1 596 911 7 903 28 103 24 

* 
A = Attack; C = Consolidation 

Data refers to period January- August 1961 



TABLE 4. RESULTS OF MALARIA CASE- FINDING BY SOURCE OF SLIDES IN MALARIA ERADICATION PROGRAMMES 

EUROPEAS REGIoN, as AT 31 DECEMBER 1961 

Total number of Source of blood slides 

Epidemiological 

Slides 
Passive case Active case Mass blood surveys and Infant parasite Malariometric Special and 

Country or other Phase Slides found 
detection detection surveys follow -up surveys surveys other surveys 

political unit • examined posl- Slides Slides Slides Slides Slides Slides Slides 

tive Slides found Slides found Slides found Slides found Slides found Slides found Sllдеа found 

examined po81- 

tive 

examined posi- 

tive 

examined posi- 

tive 

examined poal- 

tive 

examined post- 

tive 

examined poal- 

tive 

examined posi- 

tive 

Albania A 20 883 36 7 908 24 7 693 12 - - 988 0 - - 4 026 0 268 0 

C 99 818 41 59 899 41 20 591 0 - - 980 0 - - 14 796 0 3 552 0 

м 4 489 0 4 489 0 - - - - - - - - - - - - 

Bulgaria C 9 359 0 4 847 0 1 479 0 2 856 0 177 0 - - - - - - 

M 14 511 3 6 579 3 3 340 0 4 411 0 181 0 - - - - - - 

Greece C 164 166 128 57 792 65 53 375 61 29 604 0 243 0 587 0 7 117 0 15 448 2 

м 35 456 21 24 910 19 3 345 2 625 0 4 0 413 0 6 084 0 75 0 

Portugal C 805 17 639 15 - - 127 0 39 2 - - - - - - 

M 3 470 16 112 12 - - - - 8 4 - - - - 3 350 0 

Romania A 99 470 6 6о 931 5 25 491 1 - - 5 635 0 - - - - 7 413 0 

C 353 015 12 181 910 11 128 976 1 - - 2 119 0 - - - - 40 010 0 

Other 74 614 10 69 747 10 4 867 0 - - - - - - - - - - 

Spain C 8 834 18 1 195 10 7 542 7 - - 97 1 - - - - - - 

M 2 980 6 2980 6 - - - - - - - - - - - - 

Turkey A 798 040 2 541 31 437 1 540 455 924 923 310 679 78 - - - - - - - - 

C 1 058 751 913 43 015 192 771 977 572 243 759 149 - - - - - - - - 

USSRA ... 195 ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

C... 65 ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

M... 172 ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

Yugoslavia A 130 508 44 5 104 30 117 560 14 7 844 O - - - - - - - - 

C 299 339 13 284 719 12 14 538 0 82 0 - - - - - - 67 1 

TOTAL 3 178 508 4 257 848 213 1 995 1 616 698 1 593 599 987 227 10 471 7 1 000 0 32 023 0 70 116 3 

' A = Attack; C = Consolidation; M = Maintenance 

та 
Total in all phases approximately 5 000 000 slides 



TABLE 4. RESULTS OF MALARIA CASE- FINDING BY SOURCE OF SLIDES IN MALARIA ERADICATION FROGRAMAES 

EASTERN MEDITERRANEAN REGION, As AT 31 DECEMBER 1961 

Total number of Source of blood slides 

Epidemiological 

Passive case Active case Mans blood surveys and Infant para- Malariometric Special and 
Slides 

detection detection surveys follow -up site surveys surveys other surveys 
Country or other Phase Slides found 

political unit " examined posl- Slides Slides Slides Slides Slides Slides Slides 

tive Slides found Slides found Slides found Slides found Slides found Slides found Slides found 

examined poll- 

tive 

examined posi- 

tive 

examined posi- 

Live 

examined posi- 

tive 

examined post- 

tive 

examined posi- 

tive 

examined posi- 

tive 

Iran A 424 090 6 424 16 184 2 226 383 794 3 780 7 257 13 16 354 358 - - - - 501 47 

C 667 080 697 14 216 95 624 477 207 11 913 7 16 474 388 - - - - - - 

Iraq A 141 965 361 777 183 49 265 110 20 438 33 440 14 - - - - 71 045 21 

C 124 059 8 4 873 6 70 927 1 38 777 1 33 0 - - - - 9 449 0 

Israel C 23 026 43 11 968 14 1 056 - 9 140 28 862 1 - - - - - - 

Jordan A 53 933 149 5 599 63 17 748 60 24 314 10 1 372 15 2 124 1 1 262 0 1 514 0 

C 36 655 32 1 303 23 29 778 9 5 206 0 368 0 - - - - - 0 

Lebanon C 54 296 6 9 019 6 40 790 0 - - 1 044 0 - - 3 443 0 - - 

Libya A .... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

T 2 092 15 - - 438 4 948 8 72 0 214 0 420 3 - - 

Pakistan A 20 663 2 513 - - - - - - - - 2 566 20 18 097 2 493 - - 

Syria A 59 151 52 ... ... ... ... - - ... ... ... ... ... ... - - 

C 53 695 24 ... ... ... ... - - ... ... ... ... ... ... - 

T 112 846 76 11 768 36 64 623 8 - - 5 242 15 23 088 6 8 125 11 - - 

TOTAL 1 660 705 10 324 75 707 2 652 1 282 896 4 179 117 993 100 42 261 791 27 992 27 31 347 2 507 82 509 68 

A = Attack; C = Consolidation; T - Total 



TABLE 4. RESULTS OF MALARIA CASE- FINDING BY SOURCE OF SLIDES IN MALARIA ERADICATION PROGRAMMES 

WESTERN PACIFIC REGION, As AT 31 DECEMBER 1961 

Country or other 
political unit 

Phase 
• 

Total number of Source of blood slides 

Slides 
examined 

Slides 
found 
posi- 
tive 

Passive case 
detection 

Active case 
detection 

Mass blood 
surveys 

Epidemiological 
surveys and 
follow -up 

Infant parasite 
surveys 

Malariometrio 
surveys 

Special and 
other surveys 

Slides 
examined 

Slides 
found 
posi- 
tive 

Slides 
examined 

Slides 
found 
posi- 
tive 

Slides 
examined 

Slides 
found 
posi- 
tive 

Slides 
examined 

Slides 
found 
posi- 
tive 

Slides 
examined 

Slides 
found 
posi- 
tive 

Slides 
examined 

Slides 
found 
posi- 
tive 

Slides 
examined 

Slides 
found 
posi- 
tine 

China (Taiwan) 

North Borneo 

Philippines 

Ryukyu Islands 

Sarawak 

Viet Nam 

C 

... 

T 

A 

C 

A 

C 

A 

... 

A 

... 

T 

A 

... 

576 498 

14 856 

1 165 

690 067 

204 420 

... 

... 

195 810 

... 

... 

... 

114 

194 

4 

27 636 

2 245 

... 

... 

... 

... 

847 

... 

... 

22 604 

901 

40 

6 425 

1 526 

... 

... 

28 656 

... 

... 

32 

29 

4 

1 342 

70 

... 

.. 

... 

236 

... 

... 

... 

120 941 

5 003 

387 

621 494 

187 103 

... 

... 

... 

... 

142 536 

... 

... 

... 

11 

65 

0 

23 736 

2 012 

... 

... 

... 

... 

299 

... 

... 

... 

409 491 

3 574 

304 

- 

- 

... 

... 

... 

... 

9 672 

... 

... 

... 

63 

20 

0 

- 

- 

... 

... 

... 

... 

59 

... 

... 

... 

23 462 

1 571 

114 

41 839 

6 540 

... 

... 

... 

... 

14 946 

... 

... 

... 

8 

33 

0 

1 335 

93 

... 

... 

... 

... 

253 

... 

... 

... 

- 

2 800 

320 

- 

- 

... 

... 

... 

... 

- 

... 

... 

... 

- 

13 

0 

- 

- 

... 

... 

... 

... 

- 

... 

... 

... 

- 

583 

- 

- 

- 

... 

... 

... 

... 

- 

... 

... 

... 

- 

4 

- 

- 

- 

... 

... 

... 

- 

... 

... 

... 

- 

424 

- 

20 309 

9 251 

... 

... 

... 

- 

... 

... 

... 

- 

3C 

1 223 

70 

... 

... 

... 

- 

... 

TOTAL 1 682 816 31 040 60 152 1 713 1 077 464 26 123 423 041 142 88 472 1 722 3 120 13 587 4 31 706 1 323 

* A = Attack; C = Consolidation; M = Maintenance; T = Total 



TABLE 5. MALARIA CASES CLASSIFIED BY ORIGIN OF INFECTION AND SPECIES OF PARASITE 

FROM AREAS IN THE CONSOLIDATION PHASE ONLY 

AFRICAN REGION, As AT 31 DECEMBER 1961 

Country or other 

political unit 

Total no. 

of cases 

found 

Origin of infection Species of parasite 

Indigenous Relapsing 

Imported 

Induced Introduced 
Unclassi- 

fied 
P. vivax 

P. falot- 
P. malariae 

Mixed 

infections 

Unclassi_ 

fied 
infections 

from 
abroad 

from attack 

phase areas 
within 

country 

parum 

Mauritius 

Republic of S. Africa* 

Swaziland 

11 

72 

... 

0 

3 

... 

0 

0 

... 

1 

33 

... 

to 

30 

... 

0 

0 

... 

0 

0 

0 

6 

7 

5 

4 

65 

0 

2 

0 

0 

0 

0 

Refers to the Provinces of Natal and Zululand. 

• • 



TABLE 5. MALARIA CASES CLASSIFIED BY ORIGIN OF INFECTION AND SPECIES OF PARASITE 

FROM AREAS IN THE CONSOLIDATION PHASE ONLY 

AMERICAN REGION, As AT 31 DECEMBER 1961 

Country or other 

political unit 

Total no. 

of cases 

found 

Origin of infection Species of parasite 

Indigenous Relapsing 

Imported 

Induced Introduced 
Unclassi- 

fied 
P. vivax 

P. falci- 
P. malariae 

Mixed 

infections 

Unolassi- 
fied 

infections 
from 

abroad 

from attack 

phase areas 

within 

country 

parum 

Argentina 17 0 2 0 5 0 10 0 17 0 0 0 0 

Bolivia 14 1 1 5 7 0 0 0 14 0 0 0 0 

West Indies 

Dominica 3 1 0 0 0 0 0 2 0 1 2 0 0 

St Lucia 1 0 1 0 0 0 0 0 0 0 1 0 0 

Trinidad & Tobago 1 0 0 1 0 0 0 0 0 1 0 0 0 

French Guiana 33 0 0 0 0 0 0 33 0 33 0 0 0 

Jamaica 8 1 7 0 0 0 0 0 0 0 8 0 0 

Moxico 2 526 822 359 3 274 5 65 1 000 2 435 69 16 6 0 

Panama Canal Zone 25 25 0 0 0 0 0 0 25 2 0 0 0 

Peru 1 0 0 0 1 0 0 0 1 0 0 0 0 

Venezuela 53 0 3 12 9 0 29 0 55 0 0 0 0 



TABLE 5. MALARIA CASES CLASSIFIED BY ORIGIN OF INFECTION AND SPECIES OF PARASITE 
FROM AREAS IN THE CONSOLIDATION PHASE ONLY 

SOUTH -EAST ASIA REGION, AS AT 31 DECEMBER 1961 

Country or other 

political unit 

Total no. 

of cases 

found 

Origin of infection Species of parasite 

Indigenous Relapsing 

Imported 

Induced Introduced 
Unclassi- 

fied 
P vivax 

P. • falca- 
P. malariae 

Mixed 
infections 

Unclassa- 

fied 
infections 

from 

abroad 

from attack 

phase areas 

within 

country 

parum 

Afghanistan 

Burma 

Ceylon 

India 

3 

123 

14 

18 

0 

0 

0 

12 

3 

22 

1 

2 

0 

0 

2 

O 

0 

76 

8 

4 

0 

0 

2 

0 

O 

0 

0 

0 

0 

15 

1 

0 

1 

18 

8 

15 

1 

105 

2 

2 

1 

O 

3 

1 

0 

O 

0 

0 

0 

O 

1 

0 



TABLE 5. MALARIA CASES CLASSIFIED BY ORIGIN OF INFECTION AND SРECIES OF PARASITE 

FROM AREAS IN THE CONSOLIDATION PHASE ONLY 

EUROPEAN REGION, AS AT 31 HECEMBER 1961 

Country or other 

political unit 

Total no. 

of cases 

found 

Origin of infection Species of parasite 

Indigenous Relapsing 

Imported 

Induced Introduced 
Unclassi- 

fied 
P, vivax 

P. falci- 
P. malariae 

Mixed 

infections 

Unclassi_ 

fied 

infections 
from 

abroad 

from attack 

phase areas 

within 

country 

parum 

Albania 

Greece 

Portugal 

Romania 

Spain 

Turkey 

USSR 

Yugoslavia 

4l 

128 

17 

12 

18 

913 

65 

13 

22 

58 

5 

0 

5 

703 

51 

0 

9 

62 

2 

1 

13 

159 

14 

0 

7 

0 

0 

0 

50 

0 

7 

0 

5 

10 
* 

0 

0 

0 

0 

0 

0 

3 

o 

11 

0 

1 

0 

6 

3 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

38 

120 

6 

0 

18 

904 

63 

6 

0 

1 

8 

0 

0 

6 

1 

1 

3 

7 

3 

12 

0 

3 

1 

6 

O 

0 

0 

0 

0 

o 

0 

0 

o 

0 

0 

0 

o 

0 

0 

0 

* 
Imported from oversea territories of Portugal not covered by Malaria Eradication Programmes 



TABLE 5. MALARIA CASES CLASSIFIED BY ORIGIN of INFEcТioN AND sРSCIES OF PARASITE 

FROM AREAS IN THE CONSOLIDATION PRASE ONLY 

EASTERN MEDITERRANEAN REGION, A3 AT 31 DECEMBER 1961 

Total no. 

Origin of infection Species of parasite 

Imported 

Country or other 

political unit 
0f cases 

found Indigenous Relapsing 
from 

abroad 

from attack 

phase areas 

within 

country 

Induced Introduced 
Unclassi- 

fled 
P. vivax P falci- 

P. malaгiaе 
Mixed 

infections 

Unclassi- 

fled 

infections 
parum 

Iran* 697 254 151 0 38 4 9 241 662 7 9 4 0 

Iraq 8 0 2 0 6 0 0 0 6 2 0 0 0 

Israel 43 5 1 37 0 0 0 0 24 14 1 4 0 

Jordan 32 0 2 13 17 0 0 0 29 3 0 0 0 

Lebanon 6 0 1 4 0 1 0 0 4 0 2 0 0 

Libya 15 15 0 0 0 0 0 0 l0 5 0 0 0 

Syria 24 0 0 8 12 0 0 4 24 0 0 0 0 

* Species of parasite of 15 cases were not indicated 

. • 



TABlE 5. MALARIA CASES cIAS3IFIED BY ORICIN OF INFECTION AN0 SPECIES OF PARABrrE 

FROM AREAS IN THE CONSOLIDATION PHASE ONIs 

WEsTERN PACIFIC REGION, AS AT 31 DECEHEER 1961 

Country or other 

polltical unit 

Total no. 
of cases 

found 

Origin of infection Species of parasite 

Indigenous Relapsing 

Imported 

Induced Introduced 
Unclassi- 

fled 
vivax 

P. falci- 
P. malariae 

Mixed 

infections 

Unclassi- 

Pied 
infections from 

abroad 

from attack 

phase areas 

within 

country 

parus 

China (Taiwan) 

North Borneo (Labuan 

Island sector only) 

Philippines 

Ryukyu Islands 

Sarawak 

110 

4 

2 245 

... 

847 

66 

0 

658 

... 

116 

21 

0 

62 

... 

18 

8 

1 

0 

... 

13 

0 

3 

977 

... 

15 

11 

0 

74 

... 

0 

0 

0 

0 

... 

14 

4 

0 

474 

... 

671 

35 

2 

1 085 

... 

433 

27 

2 

1 1)2 

... 

286 

47 

0 

0 

112 

1 

0 

28 

16 

0 

0 

0 

0 



TABLE 6. MASS DRUG DISTRIBUTION IN MALARIA ERADICATION PROGRAM ES 

IN THE AMERICAN REGION DURING 1961 

Country or 

other political 

unit 

(1) 

Drugs used 

(2) 

Single adult 

dose 

(mg of base) 

(3) 

Frequency of 

distribution 

and duration 

(4) 

Population 

covered 

(5) 

No. 0f field personnel 

Additional 

measures 

(8) 

System of drug 

distribution 

(9) 

Supervisors 

(6) 

Drug 

distributors 

(7) 

Вгаzilá Chloroquine 

diphosphate 

(in the form 

of medicated 

salt) 

Estimated 
40 mg 

Daily dose 

based on aver- 

age daily salt 

consumption 

(.. 10 g) 

2 600 000 

(estimated) 

- 39 engaged 

in preparing 

drug /salt 

mixture 

- Drug mixed with salt 

(4 g /kg) and distri- 

buted through normal 

market channels 

British Guiana Chloroquine 

+ 

pyrimethamine 

600 mg 

+ 

100 mg 

Monthly for 

8 -12 months 

25 000 1 - Residual spraying House to house 

visits by surveil - 

lance agent 

Chloroquine 

diphosphate 

(in the form 

of medicated 

salt) 

Estimated 

43 mg 

Daily dose 

based on aver- 

age daily salt 

consumption 

(= 10 g) 

35 000 - 2 engaged in 

preparing 

drug /salt 

mixture 

- Drug mixed with salt 

(4.) g /kg) and dis- 

tributed through 

normal market 

channels 

El Salvador- Chloroquine 
• 

prlmaqulne 

450 mg 

. 

45 mg 

Every 14 days 

in one area 

Every 28 days 

in another area 

9 000 

(+ 6000 in 

check area) 

4 20 Residual spraying Distributors admini- 

ster drugs indivi- 

dually in schools, 

work places, farms 

and homes 

Trinidad January -March 

amodiaquine 
• 

primaquine 

450 mg 

45 mg 

) 

Monthlÿ ) 

) 41 000 1 

Spraying of 

bromeliads with 

copper sulfate in 

A. bellator areas 

House to house 

distribution by 

drug distributor 

April -December 

primaquine 45 mg 

) 

) 

Monthly ) 

Venezuela Amodiaquine 
. 

primaquine 

300 mg 

. 

30 mg 

Weekly during 

15 weeks 

... ... ... ... ... 

Amodiaquine 
+ 

primaquine 

300 mg 

+ 

45 mg 

Weekly during 

8 weeks 

... ... ... ... ... 

á 
Distribution of medicated salt suspended in November 1961 

� Special study 



• • 

TABLE 6. MASS DRUG DISTRIBUTION IN MALARIA ERADICATION PROGRAMMES 

IN THE EASTERN MEDITERRANEAN REGION DURING 1961 

Country or 

other political 

unit 

(1) 

Drugs used 

(2) 

Single adult 

dose 

(mg of base) 

(з) 

Frequency of 

distribution 

and duration 

(k) 

Population 
covered 

(5) 

No, of field personnel 

Additional 

measures 

(8) 

System of drug 

distribution 

(9) 

Supervisors 

(6) 

Drug 

distributors 

(7) 

Iran- Pyrimethamine 50 mg ... ... ... ... ... ... 

Israel Amodiaquine 600 mg Once weekly ) 

) 

1000 resi- 

dent in 

Dead Sea 

area 

2 

Check post at the 

entrance of the Dead 

Sea area and by sur- 

veillance agents 
Pyrimethamine 25 mg Once monthly ) 

) 

Syria Pyrimethamine 25 mg ) 

(adults)) 

Weekly 254 - 1 Residual spraying 

Tablets administered 

by distributor and 

taken in his presence Chloroqulne 

) 

)7 mg ) 

(infants)) 

á 
A single dose of 50 mg pyrimethamine is given to the whole population in areas of residual transmission at the time of mass blood surveys during the 

epidemiological investigations. 



TABLE 6. Muss DRUG DIETRiBUTION IN MALARIA ERADICATION PROGRAMMES 

IN THE EUROPEAN REGION DURING 1961 

Country or 

other political 

unit 

(1) 

Drugs used 

(2) 

Single adult 

dose 

(mg of base) 

(з) 

Frequency of 

distribution 

and duration 

(4) 

Population 

covered 

(5) 

No. of field personnel 

Additional 

measures 

(8) 

System of drug 

distribution 

(9) 

Supervisora 

(6) 

Drug 

distributors 

(7) 

Greece Pyrimethamine 50 mg Every 20 days 

during 5 months 

23 239 20 45 Residual spraying Individual distri- 

bution at the place 

of work 

Turkey Pyrimethamine 50 mg Every 15 days 

during 3 months 

113 907 ... ... Residual spraying Individual distri- 

bution at the place 

of work 

Yugoslavia Pyrimethamine 50 mg ( Once in May 

( and once in 25 215 ) 9 ) 

( June ) Individual distri- 

Residual spraying bution at place of ( 

( Once a month 

) 

) residence 

( during April 7 758 1 4 ) 

( to August 

• • 



• • 

TABLE 6. MASS DRUG DISTRIBUTION IN MALARIA ERADICATION PROGRAMMES 

IN THE WESTERN PACIFIC REGION DURING 1961 

Country or 

other political 

unit 

(1) 

Drugs used 

(2) 

Single adult 

dose 

(mg of base) 

(з) 

Frequency of 

distribution 

and duration 

(4) 

Population 

covered 

(5) 

No• of field personnel 
Additional 

measures 

(8) 

System of drug 

distribution 

(9) 

Supervisors 

(6) 

Drug 

distributors 

(7) 

Cambodia Chloroquine 

(in the form 

of medicated 
salt) 

Estimated 

43 mg 

Daily dose 

based on aver - 

age daily salt 

intake. In 

operation since 

July 1961 

20 000 2 6 None Drug mixed with salt 

and distributed 

through" a pre - 

established distri- 

bution system 

China (Taiwan) Chloroquine 
+ 

pyrimethamine 

500 mg 
+ 

45 mg 

Fortnightly 

during first 2 

months after 

finding active 
foci 

... 3 11 Residual spraying 

and radical 

treatment of con- 

firmed cases 

Total coverage of 

population in foci of 

transmission by dis- 

tributor during house 

to house visits 

Netherlands 

New Guinea 

Chloroquineá 
+ 

pyrimethamine 

(in the form 

of medicated 

salt) 

20 mg 

+ 

3.5 mg 

Daily dose 

based on aver- 

age daily salt 

intake (.. 5 g) 

In operation 
since November 

1959 

10 000 2 6 Residual spraying 

(in some areas) 

Drug mixed with salt 

and distributed 

through a 

established distri- 

bution system 

Chloroquine 
+ 

pyrimethamine 

450 mg 
+ 

50 mg 

Weekly for 

5 weeks 

... ... ... Residual spraying Drug administered by 

distributor during 

house to house visits 

á 
Chloroquine only used during later half of 1961 
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TABLE 7. PROFESSIONAL STAFF EMPLOYED IN NATIONAL MALARIA 
ERADICATION SERVICES IN THE AFRICAN REGION AS AT 31 DECEMBER 1961 

Country or other 
political unit 

Total all 

professional 
personnel 

Physicians Engineers Entomologists Others 

Cameroun 1 (2) 1 - (2) - 

Dahomey 1 (1) 1 (1) - - - 

Fed. of Nigeria 1 (3) 1 (2) - (1) - 

Fed, of Rhodesia 
and Nyasaland 1 - - 1 - 

Ghana 2 1 - 1 - 

Malagasy 1 (3) 1 - (3) - 

Mauritius (2) (1) - (1) - 

Portuguese Prov.) 
Mozambique ) 

2 1 _ 1 - 

Rep, of S. Africa 3 2 - 1 - 

Swaziland 2 1 - 1 - 

Togo 1 (1) 1 (1) - - - 

Uganda 3 2 - 1 - 

Zanzibar (1) (1) - - - 

TOTAL 18 (13) 12 (6) - 6 (7) - 

Figures in brackets indicate additional number of staff employed part -time. 



TABLE 7. PROFESSIONAL STAFF EMPLOYED IN NATIONAL MALARIА 
ERADICATION SERVICES IN THE AMERICAN REGION AS AT 31 DECEMBER 1961 

Country or other 
political unit 

Total all 

professional 
p personnel 

Physicians Engineers Entomologists Others 

Argentina 13 (4) 8 (2) 3 1 1 Biochemist (2) 

Bolivia 18 9 5 2 2 Topographers 

6 Health Educators 
Brazil (Excl. 

Sáo Paulo) 
80 43 22 5 4 Pharmaceutical Chemists 

Brazil: Sáo Paulo 30 13 7 1 9 Health Educators 

British Guiana (2) (1) - (1) - 

British Honduras (1) (1) - - - 

Colombia 47 36 10 1 _ 

Costa Rica 3 1 2 _ _ 

Cuba 9 8 1 - - 

Dominican Republic 4 2 2 

Ecuador 22 11 9 1 1 Health Educator 

El Salvador 4 3 1 _ _ 

West Indies 

Dominica (1) (1) - - _ 

Grenada (1) (1) 

St Lucia (1) ' (1) - - _ 

Trinidad & Tobago 1 (1) 1 - (1) - 

French Guiana (2) (1) - (1) 



TABLE 7. PROFESSIONAL STAFF EMPLOYED IN NATIONAL MALARIA ERADICATION 

SERVICES IN THE AMERICAN REGION AS AT 31 DECEMBER 1961 (continued) 

Country or other 

political unit 

Total all 
professional . 

personnel 

Physicians Engineers Entomologists Others 

Guadeloupe 3 2 - - 1 Administrator 

Guatemala 5 3 1 1 - 

Haiti 20 8 6 1 2 Administrators 

3 Statisticians 

Honduras 4 1 - 1 2 Pharmaceutical Chemists 

Jamaica 2 (14) 2 (14) - - - 

Mexico 169 94 48 5 3 Lawyers 

3 Accountants 

15 Health Educators 
1 Statistician 

Nicaragua 6 4 . 1 1 - 

Panama 2 1 - 1 - 

Panama Canal Zone (14) (10) (1) (1) Sanitarians (2) 

Paraguay 8 5 2 - 1 Biochemist 

Peru 32 16 8 6 1 Statistician 

1 Accountant 

Surinam 1 (1) 1 (1) - - - 

Venezuela 17 14 1 2 - 

TOTAL 500 (42) 286 (33) 129 (1) 29 (4) 56 (4) 

Figures in brackets indicate additional number of staff employed part -time 



TABLE 7. PROFESSIONAL STAFF EMPLOYED IN NATIONAL MALARIA 
ERADICATION SERVICES IN THE SOUTH -EAST ASIA REGION AS AT 31 DECEMBER 1961. 

Country or other 
political unit 

Total all 
professional 

personnel 

Physicians Engineers Entomologists Others 

Afghanistan 120 18á - Lј,2 30 Supervisors 
68 Senior Inspectors 

Burma 40 9 - 3 24 Malaria Assistants 
4 Assistant Entomologists 

Ceylon 5 . 4 - 1 - . 

Goa, Daman and Diu (3) (3). - - - 

India 492 415 1 65 2 Chemists 
2 Statisticians 

1 Publicity 
2 Statistical Assistants 
4 Draftsmen /Overseers 

Indonesia 703 8 - 5 88 Health Controllers 
34 Sanitarians 

358 Malaria Technicians 
210 Basic Medical Trainees 

Nepal 15 7 - 7 1 Health Education Specialist 

Thailand 119 19 - - 40 Zone Chiefs & Deputies 
140 Sector Chiefs 

TOTAL 1 574 (3) 480 (3) 'l 85 1 008 

Figures in brackets indicate additional number of staff employed part -time 

á 
Including four in the process of recruitment 

Including two in the process of recruitment 
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TABT,R 7... PROFESSIONAL STAFF EMPLOYED IN NATIONAL MALARIA 
ERADICATION SERVICES IN THE EUROPEAN REGION AS AT 31 DECEMBER 1961 

Country or other 
political unit 

Total all 

professional 
personnel 

Physicians Engineers Entomologists Others 

Albania .>. ... ... ... ... 

Bulgaria 5 (30) (1) (12) 5 

Greece 2 (1 182) 2 (1 182) - - - 

Portugal 120 (5) 14 (5) - - 106 

Romania 60: 30 - 30 - 

Spain 14 (264) 14 (264) - - - 

Turkey 76 76 - - - 

USSR ... ... ... ... ... 

Yugoslavia 20 (112) 17 (109) 1 2 (3) - 

TOTAL 297 (1 606) 153 (1 590) 1 (1) 32 (15) 111 

Figures in brackets indicate additional number of staff employed part -time. 

á 
Not including non -specialist health officers who devoted part of their time 

to antimalarial work as part of their normal duties. 



TABLE 7, PROFESSIONAL STAFF EMPLOYED IN NATIONAL MALARIA ERADICATION 

SERVICES IN THE EASTERN MEDITERRANEAN REGION AS AT 31 I)ECEMBER 1961 

Country or other 
political unit 

Total all 

professional 
personnel 

Physicians Engineers Entomologists Others 

Ethiopia 2 1 - - 1 Health Educator 

Iran 123 62 34 14 4 Behdars (Bachelor of Medicine) 
4 Chemists 
5 Veterinarians 

Iraq 36 (6) 1 (6) - 2 2 Sсiеnсе Graduates 
3 Saпitarians 

28 Laboratory Assistants 

Israel 2 1 - 1 - 

Jordan 2 1 - - 1 Assistant Entomologist 

Lebanon 4 (1) (1) 1 - 1 Assistant Entomologist 
1 Statistician 
1 Epidemiological Nurse 

Libya - - - - - 

Pakistan 42 24 - 3 1 Chief of Operations 
4 Assistant Entomologists 
6 Senior Sanitarians 
4 Saпitarians 

Saudi Arabia 11 4 3 4 - 

Somalia 1 1 - _ - 

Sudan 2 1 - 1 - 

Syria 5 3 - 2 - 

Tunisia ... ... ... ... ... 

UAR (Egypt) 57 25 31 - 1 

TOTAL 287 (7) 124 (7) 69 27 67 

Figures in brackets indicate additional number of staff employed part -time 



TABLE 7. PROFESSIONAL STAFF EГVIPLOYED IN NATIONAL MALARIA ERADICATION 

SERVICES IN THE WESTERN PACIFIC REGION AS. AT 31 DECEMBER 1961 

Country or other 
political unit 

Total all 

professional 

personnel 

Physicians Engineers Entomologists Others 

British Solomon Islands (1) (1) - - - 

Brunei 1 (1) (1) - - 1 Chief Health Inspector 

Cambodia 5 5 - - - 

China (Taiwan) 13 4 1 2 6 

Hong Kong 1 1 - - - 

Korea 3 (1) 3 (1) - - - 

Laos 4 4 - - - 

Malaya 4 1 1 1 1 Health Educator 

Netherlands New Guinea 3 (10) 3 (10) - - - 

North Borneo 1 (1) 1 (1) - - - 

Papua and New Guinea 5 (1) 3 - 2 (1) - 

Philippines 78 34 12 16 16 

Ryukyu Islands (2) (2) - - - 

Sarawak (5) (5) - - - 

Viet. Nam 26 19 1 3 3 

TOTAL 144 (22) 78 (21) 15 24 (1) 27 

Figures in brackets indicate additional number of staff employed part -time 
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TABLE 8. EPIDEMIOLOGICAL SUB -PROFESSIONAL STAFF EMPLOYED IN NATIONAL 
MALARIA ERADICATION SERVICES IN THE AFRICAN REGION AS AT 

30 sEPTEMBER 1961 

Country or other 
political unit .. 

All types of 

epidemiological 
staff 

Field workers 
(all types.. ) 

Supervisors 
. (all levels) 

Microscopists 
. (all. levels) 

Mauritius 4+0 34 6 - 

Republic of South 
Africa (Natal & 
Zululand only) 88 66 19 3 

Zanzibar 85 81 4 - 

TOTAL 213 181 29 .3 
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TABLE 8. EPIDÉMIOLOGICAL SUB- РROFESSIONAL STAFF: EMPLOYED .IN NATIONAL 

MALARIA ERADICATION SERVICES IN THE AMERIСAN REGION AS AT 

31 DECEMBER 1961 

Country or other 
political unit 

All types of 
epidemiological 

staff 

Field workers 
(all types) 

Supervisors 
(all levels 

Microscopists 
(all levels) 

Argentina 

Bolivia 

Brazil (excl. Sao 
Paulo) 

Brazil: Sao Paulo 

131 

129 

193 

176 

89 

110 

г36 

106 

21 

2 

25 

23. 
.. 

__._.. 

21 

17. 

32 

47 
_. . 

British Guiana 20 17 1 2 

British Honduras 2 2 

Colombia 532 428 56 48 

Costa Rica 38 25 4 9 

Cuba 17 1о 7 

Dominican Republic 16 7 3 б 

Ecuador 106 76 9 21 

El Salvador 73 60 4 9 

West Indies 

Dominica б 5 1 

Grenada 9 7 1 1 

St Lucia 11 7 3 1 

Trinidad & Tobago 144 (2) 133 (2) 1 10 

French Guiana 1 1 

Guadeloupe 9 (5) 5 (5) 1 3 

Guatemala 13о 108 б 16 

Haiti 57 41 8 8 

Honduras б3 37 12 14 

Jamaica 122 99 1 22 
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TABLE 8. EPIDEMIOLOGICAL SUB - PROFESSIONAL STAFF EMPLOYED IN NATIONAL 

MALARIA ERADICATION SERVICES --IN THE AMERICAN REGION AS AT 

31 DECEMBER 1961 (continued) 

Country or other 

p olitical 

All types of 

epidemiological 
Field workers 

( all -_tyP es ) 
Supervisors 
(all levels ) 

Microscopists 
(all levels) 

Mexico 1 585 1 312 183 90 

Nicaragua 76 61 6 9 

Panama 40 (3) 30 2 8 (3) 

Panama Canal Zone (31) (17) (2) (12) 

Paraguay 46 30 7 9 

Peru 159 102 18 39 

Surinam 3б 30 2 4 

Venezuela 320 2�+0 48 32 

TOTAL 4 254 (41) 3.317 (24)..... 
449 (2) 488 (15) 

Figures in brackets indicate additional number of staff employed part -time. 
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TABTF 8. EPIDEMIOLOGICAL SUB- PROrЕSSIONAL STAFF EMPLOYED IN NATIONAL 
MALARIA ERADICATION SERVICES IN THE SOUTH -EAST ASIAN REGION AS AT 

31 DECEMBER 1961 

Country or other 
political unit 

All types of 
epidemiological 

staff 

Field workers 

(all types) 

Supervisors 
(all levels) 

Microscopists 
(all levels) 

Afghanistan 367 252 
э8á 

17 

Burma 912 760 127 25 

417 286 44... 87 

Goa, Daman & Diu 5 - 5 

India 43 296 34 400 8 500 396 

Indonesia 2 892 2 049 538 305 

Nepal 82 50 8 24 

Thailand 900 812 14 74 

TOTAL 48 871 38 609 9 334 928 

a - Of these 68 carry out surveillance activities in addition to supervisory 
'funotions. - -.- 
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TABLE 8. EPIDEMIOLOGICAL SUB.- PRбr'ESSI0NAL STAFF EMPLOYED IN: NATIONAL 
MALARIA ERADICATION SERVICES IN THE EUROPEAN REGION AS AT 

31 DECEMBER 1961 

Country or other 
political unit _ 

All types of 
epidemiological 

staff 

Field workers 

(all_ types) 

Supervisors 
(all levels) 

Microscopists 
(all levels). 

Albania 9 (487) (448) - 9 (39) 

Bulgaria 30 - _ 30 

Greece 418 336 42 4G 

Portugal 123 69 21 33 

Romania 60 (6 270) (6 260) - 60 (10) 

Spain 47 31 8 8 

Turkey 2 631 2 469 - 162 

USSR ... ... ... ... 

Yugoslavia 455 340 31 84 

TOTAL 3 773 (6 757) 3 245 (6 708) 102 426 (49) 

Figures in brackets indicate additional number of staff employed part -time. 
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TABLE- 8. EPIDEMIOLOGICAL SUB�PROFESSIONAL STAFF EMPLOYED IN NATIONAL 

MALARIA ERADICATION SERVICES IN THE EASTERN MEDITERRANEAN REGION AS AT 

31 DECEMBER 1961 

Country or other 
political unit 

All types of 
epidemiological 

staff 

Field workers 
(all types) 

Supervisors 
(all levels) 

Microscopists 
(all levels) 

Ethiopia 109 81 20 8 

Iran 1 662 1 106 391 165 

Iraq 515 434 38 43 

Israel 42 14 24 4 

Jordan 32 14 1 17 

Lebanon 94 75 9 10 

Libya 7 4 1 2 

Pakistan 84 43 15 26 

Saudi Arabia 85 45 . - 20 20 

Somalia 47 10 27 -..._ 10 

. 
Sudan 61 48 8 5 

Syria 86 46 23 17 

Tunisia ... 

UAR (Egypt) 80 16 4 бо 

Тл'АL 2 904 1 936 581 387 
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TABTE 8. EPIDEMIOLOGICAL SUB- РROкESSIONAL STAFF. EMPLOYED IN NATIONAL 

MALARIA ERADICATION SERVICES IN TRE WESTERN PACIFIC REGION AS AT 
31 DECEMBER 1961 

_ __ ._..._ ........._._.___ . _. 

Country or other 
political unit 

ll of 
. 

A types 

�рidemiological 
staff 

Field workers 
(all types) 

Supervisors 
(all levels) 

Microscopists 
(all levels) 

British Solomon 
Islands Protectorate 3 2 1 - 

Brunei 1 (1) - (1) 1 

Cambodia 127 89 9 29 

China (Taiwan) 569 463 63 43 

Hong Kong - - - - 

Korea 7 4 - 3 

Malaya 69 64 1 4 

Netherlands New 
Guinea 84 68 3 

. 
13 

North Borneo 95 67 15 13 

Philippines 109 (1 109) (1 109) 27 82 

Ryukyu Islands 11 5 2 4 

Sarawak 260 197 46 17 

Viet Nam 549 360 103 86 

Т АL 1 884 (1 no) 1 319 (1 109) 270 (1) 295 

Figures in brackets indicate additional number of staff employed part -time. 
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TABLE 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR STUDY TRAVEL AND 
EXCHANGE OF SCIENTIFIC woRKER AWARDS GRANTED IN THE AFRICAN REGION 

DURING 1961 

Country or 
other political unit 

Total all 
categories 

Malariologists 
. 

Sanitarians 
Laboratory 
Technicians 

Cameroun 4 2 2 - 

Dahomey 4 1 3 - 

Gabon 1 l - - 

Ghana 1 1 - - 

Liberia 3 - 3 - 

Malagasy 5 2 1 2 

Nigeria, Federation of 2 - 2 - 

Togo 4 1 3 - 

Uganda 1 1 - - 

Zanzibar 1 1 - - 

TOTAL 26 10 14 2 



TABLE 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR STUDY TRAVEL AND 
EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE AMERICAN 

REGION DURING 1961 

Country or other 

political unit 

Total all 

categories 
Malariologists 
.1 -- - 

Engineers Entomologists Sanitarians 
Laboratory 

Technicians 
Health 

Educator "- 

Argentina 1 - 1 - - - - 

Bolivia 2 - - 1 - - 1 

Brazil 1 1 - - - - - 

British Guiana 1 - - - 1 - - 

British Honduras 1 - - - - 1 - 

Colombia 3 1 - 2 - - - 

Costa Rica 2 - 1 1 - - - 

Cuba 4 1 - 1 2 - - 

Dominican Republic 1 - 1 - - - - 

Ecuador 3 1 2 - - - - 

El Salvador 2 2 - - - - - 

West Indies: 

Dominica 1 - - - 1 - - 

St. Lucia 1 - - - - 1 _ 



TABLE 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR STUDY TRAVEL AND 
EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE AMERICAN 

REGION DURING 1961 (continued) 

Country or other 

political unit 

Total all 

categories 
Malariologists Engineers Entomologists Sanitarians 

Laboratory 

Technicians 

Health 

Educator 

Haiti 2 2 - - - - - 

Honduras 2 2 - - - - - 

Jamaica 6 - - - 6 - - 

Mexico 2 - - 2 - - - 

Nicaragua 4 3 - - 1 - - 

Panama 1 1 - - - - - 

Paraguay 3 - - 3 - - - 

Peru 1 - - 1 - - - 

Surinam 6 - - - 6 - - 

Venezuela 1 - - - 1 - - 

TOTAL 51 14 5_ 11 18 2 1 



TABLE 9. TRAINING FELLOWSHIPS; FELLOWSHIPS FOR STUDY TRAVEL AND 
EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE SOUTH -EAST ASIАN' 

lEGION DURING 1961 

Country 

or other 

political 

unit 

Total all 

categories 
Malariologists Engineers Entomologists Sanitarians 

Laboratory 

Technicians 
Others 

Afghanistan 4 3 - - - 1 - 

Burma 7 3 1 1 2 - 

India 4 4 - - - - - 

Indonesia 11 6 - 1 - - 2 Administrative 

personnel 
I 1 Finance personnel 
¡ 1 Logistics 

personnel 

Nepal 3 2 _ _ _ - 1 

Thailand 4 4 - - - _ - 

TOTAL 33 22 - 2 1 3 5 
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ТABI-R 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR SТUDY TRAVEL AND 
EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE EUROPEAN REGION DURING 1961 

Country of other 
political unзΡt . 

Total all 
categories 

Malariologists Engineers Entomologists Sanitarians 

Algeria, (France) 1 - - - 1 

Greece 2 2 - - - 

Morocco 5 - - 1 4 

Spain 1 1 - - - 

Turkey 3 3 - - - 

Yugoslavia 2 - - 2 - 

TOTAL 14 6 - 3 5 



TABLE 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR STUDY TRAVEL AND 

EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE EASTERN 
MEDITERRANEAN REGION DURING 1961 

Сo'-ntry 

or other 

political 

unit 

Total all 

categories 
Malariologists Engineers Entomologists Sanitarians 

Laboratory 
Technicians 

Others 

Iran 5 3 1 - - - 1 Director of 

Programme 

Iraq 5 2 - 1 - 2 - 

Israel 1 1 - - - - - 

Jordan 2 1 - - - 1 - 

Lebanon 2 - 1 1 - - - 

Libya 3 - - - 2 - 1 Director of 

Programme 

Pakistan 10 6 - 1 3 - - 

Saudi Arabi- 4 - - - 2 1 1 Chief 

Storekeeper 



TABLE 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR STUDY TRAVEL AND 

EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE EASTERN 

MEDITERRANEAN REGION DURING 1961 (continued) 

Country 

or other 

political 

unit 

Total all 

categories 
Malariologists Engineers Entomologists an Sanitaris 

Laboratory 

Technicians 
Others 

1 

Somalia 4 1 - - 2 - 1 Director of 
Programme 

Sudan 3 1 - - 2 - - 

Syria 1 - - 1 - 1 - - 

Tunisia 1 - - - - - 1 Director of 
Programme 

Yemen 6 - - - 6 - - 

1y- 

TOTAL 47 15 2 3 18 4 5 



TABLE 9. TRAINING FELLOWSHIPS, FELLOWSHIPS FOR STUDY TRAVEL AND 

EXCHANGE OF SCIENTIFIC WORKER AWARDS GRANTED IN THE WESТERN 

PACIFIC REGION DURING 1961 

Country or other 
political unit 

Total all 
categories 

Malariologists Engineers Entomologists Sanitarians Laboratory 
Technicians 

Others 

Cambodia 7 1 - - - 6 - 

China (Taiwan) 1 1 - - - - - 

Korea (Republic of) 8 2 - 3 - 3 - 

Malaya, Federation of 5 - 1 - - 3 1 

Netherlands New Guinea 1 1 - - - - - 

North Borneo 6 1 - - - 4 1 

Philippines 4 2 1 - - - 1 

Sarawak 1 1 - - - - - 

TOTAL 33 9 2 3 - 16 3 


