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The resurgence of malaria in some countries, the unchanged hyper - 
endemicity and holoendemicity of the disease in many areas of Africa 

south of the Sahara, the considerable financial difficulties being faced 
by Member States in providing health facilities for the population, and 
the technical problems of insecticide and drug resistance, are all matters 
on which Member States and the World Health Organization need to take 
action going beyond the provisions of the revised strategy of malaria 
eradication adopted by the Twenty- second World Health Assembly in 1969. 
The Director -General is therefore proposing to the Thirty -first World 
Health Assembly a reorientation of the malaria programme, for which 
purpose the strategy is being adjusted to meet the social and health 
goals of all Member States affected by this disease. 

This report provides an analysis of the epidemiological situation 
and of the possibility of the disease's reinvasion of areas already 
freed. It stresses the absolute necessity for political decisions, 
giving at the same time the basic principles to be followed: national 
will, inclusion of antimalaria campaigns in country health programmes 
and, as far as possible, community participation. It underlines the 
technical aspects involved in selecting specific methods of control and 
the application of these methods available today at a cost countries can 
afford. Specific details are also given of the cooperation that should 
be fostered between the Organization and Member States for malaria 
control, the role of WHO in matters related to international and bi- 
lateral or multilateral assistance to affected countries, coordination 
of training and research, and dissemination of epidemiological and 
scientific information, including details on the availability of 
chemicals for vector control and of antimalarial drugs. 

The gravity of the malaria problem calls for immediate action to 

prevent further spread of the disease and re- establishment of endemicity 
at the levels existing prior to the initiation of the global campaign 
in 1955. 

In compliance with resolution EB59.R13, therefore, the Director - 
General submits to the Health Assembly considerations and guidelines for 
the reorientation of the antimalaria programme. He would appreciate 
the reactions of the Health Assembly to his proposals. 
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I. INTRODUCTION 

1. Although the global malaria eradication programme did not achieе its final goal, namely, 

the worldwide eradication of the disease during a time- limited periоd� it resulted in very 
consideráble reduction of máтària morbidity and mortality and it greatly stimulated develop- 
ments in the management and implementation of public health programmes, including effective 
total coverage of rural populations and the introduction of evaluation techniques related to 

epidemiology and control operations. This involved the recruitment and training of 

thousands of disciplined and motivated health staff who in many instances later became the 
backbone of the general health services. 

2. The eradication programme freed 500 million people from the threat of endemic malaria 

and permitted the economic development of many areas of the world, particularly in Asia, 

South and South -East Europe, and the Americas. In addition to promoting a general improvement 

in health, malaria eradication measures in certain countries reduced the prevalence of other 

vectorborne diseases, such as leishmaniasis, and contributed to the success of mass campaigns 

such as those against smallpox, which also benefited very greatly from the experience gained 

in operational management. 

Э. However, during the past 10 years the malaria situation has progressively deteriorated in 

several countries. The resurgence of the disease has particularly affected countries in 

Southern Asia, some countries in Latin America, and Turkey, eventually reaching epidemic 

proportions. According to the information available, in the last five years there has been 

on average, taken globally, more than a two -fold increase in the number of cases reported. 

In some countries the increase has reached dramatic proportions, with the figures showing a 

thirty- to forty -fold increase compared with 1969 -1970; thus malaria is again in some 

instances endangering not only the health of the population but also overall socioeconomic 

development. In some countries progress towards eradication has slowed down and in others, 

particularly in Africa south of the Sahara, very little is being done for the rural populations 

suffering from malaria. 
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4. It should be underlined however that there have been certain developments in the course 
of 1976 and 1977 which have already softened the impact of the malaria problem in some 
countries, although it remains dramatic in others. For example, satisfactory progress has 
been achieved in Mexico, and the malaria programmes in Nicaragua and Haiti have been 
reorganized, applying classical engineering methods, which offer good prospects. In India, 
200 000 drug distribution centres have already been established with the participation of 
communities, aid this of course represents a good contribution, at least in lessening the 
impact of malaria epidemics. The Regional Committee for Africa has approved a general plan 
for malaria control, using antimalaria drugs. 

5. Questions related to lack of action, resurgence of the disease, methodology for control 
and the need to give a new impetus to the antimalaria programme have been the subject of 
extensive discussions by politicians, health administrators, scientists and the mass media. 
However, even without attempting the arduous analysis of the causes of malaria resurgence, 
it is clear that all efforts must be concentrated on exploring various means of redressing 
the situation. The reorientation of the malaria programme was initiated following the 
adoption of the revised strategy by the Twenty- second World Health Assembly, and the basic 
tactical variants for a global strategy were set out in the Director -General's report to the 
fifty -ninth session of the Executive Board and the Twenty- eighth World Health Assembly. It • appears, however, that these recommendations were not implemented in most malarious countries 
and that the tactical variants were stated in terms too general for their correct application. 
The policy for reorientation of the programme should therefore be fully elaborated, taking 
into account the basic principles of health programming, i.e., technical cooperation, national 
will as expressed through governmental decisions, the programme's social relevance, and the 
concept of implementing activities with the tools available today and at a cost countries can 
afford. 

• 

6. The two appendices to this report provide information about the world malaria situation 
(Appendix 1) and proposals concerning the reorientation of the antimalaria programme 
(Appendix 2). 

II. EVOLUTION OF THE MALARIA SITUATION 

7. The evolution of the malaria situation in the various regions in terms of numbers of 
autochthonous cases reported is shown in Table 1 below. These figures, however, are based 
only on cases that have been confirmed by the laboratory and reported by the malaria services; 
they therefore represent a considerable underestimate of the actual situation, because (i) the 
accuracy of the reporting varies according to the quality of the information, the coverage of 
the reporting system and the efficiency of the laboratory services; and (ii) in view of the 
reversion of some eradication programmes to control, the search for cases has been drastically 
curtailed since large -scale case detection is not usually carried out in control programmes. 
Since in most countries in Africa south of the Sahara cases are not reported on a systematic 
basis, the unrealistically low figures from this Region have not been included in Table 1. 

TABLE 1. NUMBER OF АUTOCHTHONOUS MALARIA CASES (IN THOUSANDS) 
REPORTED DURING THE LAST FIVE YEARS, BY REGION (EXCLUDING AFRICA) 

Region 1972 1973 1974 1975 1976 

The Americas 284 280 269 356 379 
South -East Asia 1 920 2 694 4 210 5 992 6 539 
Europe 21 13 8 12 39 
Eastern Mediterranean 855 883 524 447 350 
Western Pacific 171 203 170 197" 210� 

Total 3 251 4 073 5 181 7 004 7 517 

1972 = 100 100 125 159 215 231 

Excluding China, Democratic Kampuchea and Viet Nam. 
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III. CONCEPTS AND DEFINITIONS 

Flexibility 

8. Since the revised strategy of malaria eradication was adopted, WHO has been advocating 
the need for a flexible approach which remains valid today. Flexibility in this sense means 
the adaptation of available malaria control methods and techniques to a realistic aim set 
by the government itself within the limits of its resources. 

9. The programmes thus formulated and adopted will cover a fairly wide spectrum in respect 
of target and scope, but each one will be equally valid in that it represents the maximum 
impact upon malaria which the particular country can make. Naturally any particular programme, 
being a dynamic process, will change and must be continuously monitored for purposes of 
reprogramming and adjustment. 

Integration 

10. For more than a decade the principle of integration of malaria services into the general 
health services has been generally accepted, but the integration process has been differently 
interpreted. In the Americas, for example, integration consists of giving to the existing 
malaria service other duties, principally field activities, e.g. surveys, surveillance and 
control of other parasitic and communicable diseases, including vaccination. The experience 
obtained in several countries indicates that this functions well. In some countries of 
Asia, malaria service personnel and transport were used for the smallpox eradication campaign, 
for control of cholera epidemics and even for family planning. 

11. There is no doubt that a countrywide malaria control campaign cannot be carried out 
without the full participation of the public health services and the promotion of self -help 
in the community. Therefore antimalaria activities must be built up as an integral part of 
the primary health care system, the front line of the health services. However, in view of 
the specific constraints and functions of the malaria programme it will be necessary clearly 
to define responsibilities and functions and to delegate to a specific group of health 
specialists the managerial responsibility for planning, implementation and evaluation, and 
accountability for progress, setbacks and overall success. In countries with specialized 
infrastructures, the personnel of the "malaria" service should belong to the national health 
service and it should therefore be more a question of giving a well- defined task to 

specialized health workers than of giving them separate status. It is a well -known fact 
that in countries with a well- integrated medical care system and health services there is 
usually a specialized vertical service for malaria eradication activities. 

12. In conclusion, there should be flexibility, even in relation to integration - the aim 
being full cooperation of the malaria service with the general health services (and vice versa) 
in a coordinated effort to control the disease. 

IV. OUTLINE OF THE MALARIA CONTROL STRATEGY 

Targets 

13. It is unacceptable that at the end of the twentieth century so many people in the world 
should still be suffering and dying from malaria. In view of the present malaria situation, 
the tools and methods available for its control, the status of development of health infra- 
structures, and the financial and manpower resources available, the antimalaria programme 
should aim at reducing malaria mortality to negligible levels, alleviating the effects of the 
disease on socioeconomic development and ultimately eradicating malaria whenever feasible, in 
the spirit of resolution WHА30.43,1 which sets the target of "Health for all by the year 2000 ". 

I WHO Official Records, No. 240, 1977, p. 25. 
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Tactical variants 

14. Depending on technical factors, available tools and countries' resources, four tactical 

approaches to malaria control are possible: 

(1) reduction/prevention of mortality due to malaria by administration of antimalaria 

drugs to all those suffering from the disease; 

(2) reduction/prevention of specific mortality and reduction in morbidity by providing 
antimalaria drugs to all those suffering from the disease and to those in highly 
vulnerable groups (children, labour aggregations or other population groups); 

(3) prevention of mortality and reduction of morbidity and prevalence by administration 
of antimalaria drugs (as for level (b)) and by carrying out vector control measures; 

(4) application of control measures on a countrywide basis with the ultimate objective 
of eradicating the disease. 

15. These variants might be used not only for the classification of malarious areas according • to attainable goals (taking into account the determining factors) but also in the long -term 
planning of stage -by -stage programmes, which, starting with the first -level activity (i.e. 

reduction of malaria mortality), would later widen their scope and use more sophisticated and 
more efficient methodologies in order to attain the other objectives. 

16. In some cases there may be overlapping or juxtaposition of different variants, e.g., in 

certain malarious regions there may be a programme aimed at the interruption of transmission 
(level 4 above) in towns, whereas in the neighbouring rural areas the aim may be to reduce 
mortality (level 1) among children and duration of disability (level 2) among workers in 

development schemes. 

Antimalaria programme principles 

17. Although a realistic approach is to be recommended in the planning of any type of 
malaria control activity, there are several principles to be adhered to: 

(a) the national will to control the disease should be clearly expressed through a 
governmental decision to support antimalaria activities on a long -term basis; 

(b) malaria control should be an integral part of the country health programme; 

(c) the feasibility and practicability of reducing malaria to a level concordant 
with the set objectives should be demonstrated; 

(d) the participation of the community should be a condition sine qua non, and, since 
success will greatly depend on its members' understanding of the effects of the different 
methods of control, emphasis must be put on obtaining the community's appreciation of the 
importance of all these elements; 

(e) wherever applicable, permanent measures for control of malaria should be an 
integral part of relevant physical (e.g., irrigation, drainage, highways) and economic 
development programmes, through the collaboration of the government ministries and 
agencies concerned. 

18. The dynamics of malaria are related to a number of factors such as vector bionomics, 
human behaviour (including housing, and sleeping habits), the environment (e.g., temperature, 
rainfall and vegetation), the parasite species and strains, the type and extent of antimalaria 
activities within the community and, finally, the level of immunity of the affected population. 
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There are some simple methods for rapid appreciation of the transmission dynamics based on 
the number of new cases that can be transmitted every year from a single source of infection, 
and this estimation can prove of value in areas where resurgence of malaria occurs or may 
occur. 

19. In addition, parameters should be defined for the evaluation of socioeconomic situations, 
paying attention to the timing of the principal agricultural activities, i.e., the period of 
harvesting of the main crops, compared with the natural pattern of malaria transmission and 
more particularly the peak of the transmission season, since it has been noticed in many areas 
of the world that when the peak of transmission coincides with harvesting time the losses 
caused by malaria are always heavier. 

Selection of control methods 

20. In the selection of control measures, again certain principles should be followed. For 
the first two levels of control only antimalaria drugs are required, but they must be selected 
according to the appropriate combination and frequency, the period of application when 
administered within the community, and the population groups considered to be at high risk. 

21. In a long -term control programme aimed at reducing prevalence, priority should be given 
to bioenvironmental methods of source reduction (malaria engineering and use of predator 
fish), provided that these methods would appreciably affect the transmission level, but other 
methods should not be forgotten. In urban and semiurban areas control may be achieved by 
chemical larviciding, with or without manipulation of the environment, and, if necessary by 
imagicidal measures (ultra low volume (ULV) applications). Insecticides should be mainly 
reserved for control programmes with good prospects of interrupting transmission, especially 
in rural areas, and for combating malaria epidemics, provided of course that the vectors are 
susceptible or at least sufficiently responsive to the available insecticides. Whenever 
possible, individual measures should be used to reduce mosquito /man contact. 

22. Table 2 summarizes in a very schematic way the type of measures, the objectives and the 
type of evaluation appropriate to each. The proposed list of evaluation methods is not 
exhaustive, nor is it intended that the suggested methods should be applied on every occasion 
or altogether. 

Research and training 

23. In order to apply the chosen tactical variant of the strategy, and more particularly to 

ensure the most efficient and economical use of available tools, a considerable amount of 
field research will have to be undertaken: 

(a) on the natural pattern of transmission and its evolution, including studies on 
vector bionomics and human behaviour; 

(b) on the rational use of insecticides, including investigation of resistance of 
vectors to insecticides and the mechanisms involved in the phenomenon of resistance; 

(c) on Plasmodium falciparum susceptibility resistance to 4- aminoquinolines, and 
the characterization of different strains of P. falciparum and P. vivax; and 

(d) on the applicability and costing of engineering control measures. 

In addition to these four major groups, other field investigations will have to be carried out 
in relation to the specific ecology of certain areas. 

24. In certain instances training may be required in specific research techniques, but, in 

general, research activities must lead to the qualitative development of national expertise 
aid the local solution of technical problems. It must be stressed that research, and 
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TABLE 2. ANTIMALARIA MEASURES 

Туре of 

measure 

Aims Service 

responsible 

for opera- 

Lions 

Туре of evaluation required Service 

responsible 
for evalu- 

ation Intermediate Final Operational Epidemiological 

1. Biological, 

antilarval 

Reduction of vector 

population 
Reduction of 
malaria incidence 

GBS - MCS Adequate presence 
of biological 

agent, density of 

vector larvae 

Density of indoor 

resting adult 

vectors, spleen 

index 

MCI 

2. Treatment of - 

cases 

Reduction of mort- 

ality and morbidity 

Gil Easy availability 
of drugs and pro- 

per use of them 

Mortality and 
morbidity statis- 
tics, annual spleen 

parasite index 

GRS - MCS 

3. Chemoprophylaxis - 

on selected 
groups 

Reduction of morb- 

idity and mortality 

and prevention of 

disease in selected 

groups 

Gil - MCI Checking on 

coverage 

Semestrial spleen 

and parasite . 

indices 

GHS - MCI 

4. Application of Reduction of 
larvicides vector population 

(Urban, selec- 

ted rural areas, 

development 

projects) 

Reduction of 
morbidity and 
mortality 

MHO 
Gil - MCS 

Checking on 

larviciding 

operations 

Periodical larvae 

adult density 

survey; mortality 
and morbidity 

statistics from 

local hospital 
dispensaries; 

spleen and parasite 
indices (semestriel) 

GRS - MCI 

5. Environmental Reduction of larval 

management, breeding 
bonification 

Reduction, preven- 
lion of morbidity, 

mortality. Opening 

of new development 

areas. 

PWD - MCI 

Gil 

Checking on 
persisting breed- 
ing places 

Adult density 

surveys. Periodical 

spleen 

parasite indices 

Gil - MCI 

6. Ultra -low Reduction of 

volume insecti- larvae, adults 

cide applica- 

lions (in case 

of epidemics 

only) 

Clenching of 

epidemic outbreak 

Gil - MCI 

Air -force 

or spec- 

ialist 

service 

for ULV 

applica- 

tion. 

Larval, adult 

density indices 

Hospital and dis- 

pensary malaria 

statistics. Para - 

site indices. 

GRS - MCI 

7. Selective spray -Reduction of vector 

ingl of longevity, reduc- 

residual tion of malaria 

insecticides incidence in 

selected areas 

Prevention or 

reduction of mor- 

bidity and mort- 

ality in areas of 

special interest 

MСS Checking on 

coverage, dosage, 

date of applica- 

tion of residual 

insecticide 

Selective period- 

ical anopheles 
density index (man -' 
vector contact). 

Spleen, parasite 

indices, semestriel 

morbidity statis- 
tics from dispen- 

saries. Vector 

susceptibility 

tests 

GRS - MCI 

8. Countrywide Countrywide reduc- 

spraying of tion of vector 

residual longevity, reductiorюf 

insecticides of malaria inoidenceпortality 

in malarious and hopefully inter 

areas ruption of trans- 

mission. 

Nationwide preven- 
tion or reduction 

morbidity and 

from 

malaria. Hopefully 

malaria eradication, 

MCS 

, 

Checking on cover- 
age, dosage, date 

of application of 

residual 

insecticide 

Semestriel spleen 

and parasite indices 

andpositive cases 
from dispensaries, 

etc. Active case 
detection when war - 
ranted by expected 
interruption of 
transmission. Ento- 

mological evaluation 

GRS - MCI 

9. Malaria eradi- Eradication of the disease 

cation 

programme 

MES ME evaluation procedures MES - Gil 

Gil = General Health Service 

MCS = Malaria Control Service 

Mil = Municipal Health Office 

PWD = Public Works Department 

MES = Malaria Eradication Service 

1 
Indoor application of residual insecticide was the usual 
weapon of attack in malaria eradication programmes. For 
control purposes, however, wide use of this tool in the 

traditional manner should be recommended with caution in 

view of its potential selection pressure on the anopheline 
population, particularly when the same insecticide is also 

employed in agriculture. 
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particularly applied field research, is part - and -parcel of any malaria control programme and 
that, therefore, it should be planned and developed as any other activity and should be 
carried out by those responsible for the programme implementation. Training in malaria 
control techniques must be an integral part - in fact the first priority - of the antimalaria 
programme, and must not only aim at developing specialized personnel but at developing 
awareness and expertise among those who may be directly or indirectly concerned with malaria 
problems or may be of assistance in preventing or solving them. Particular mention must be 
made of the orientation and training of civil, hydraulic, and highway engineers in malaria 
control, since in many instances they are involved in the ecological changes which may lead 
to malaria exacerbation. Development of expertise is a national responsibility and must be 
carried out in national training centres - with perhaps cooperation between neighbouring 
countries and collaboration with international and bilateral agencies, if necessary - and 
which must aim at the training at all levels of candidates selected from existing health 
manpower resources. 

Priority actions 

25. While the above strategy outline is applicable to all malarious countries planning 
malaria control, in countries with malaria resurgence in epidemic form an emergency plan of 
action should be developed as a first step. For this purpose all available resources and 
methods should be used to redress the epidemiological situation and to prevent further 
spreading. Such an emergency programme may last, in most instances, from two to three years, 
and during its implementation countries must evolve long -term strategies and develop 
infrastructures which will maintain the epidemiological and economic gains achieved. 

26. As already pointed out, there is a shortage of experienced personnel at both national 
and international level. However, if close cooperation could be established at all levels, 
and the expertise available could be increased and used more flexibly, not only could the 
present resurgence of malaria be stopped but further significant gains could be made in 

controlling the disease. 

V. THE ROLE OF WHO 

27. Although the decision concerning the kind of antimalaria programme required and the ways 
to implement it is purely national and mostly of a political nature, WHO - because of its 

constitutional role of international coordinator in health matters - will continue to play 
a decisive role by encouraging the efforts of all malarious countries and by mobilizing 
world opinion for joint efforts in combating the disease. In cooperation with Member States, 
emphasis will be given to the following aspects: 

To provide Member States with information on general programme development through 
periodic reports submitted by the Director -General to the Executive Board and the 
Health Assembly as requested, and by regional directors to regional committees. 

To disseminate information regularly to Member States on the changing epidemiological 
situation and on the malaria risk for international travellers, including information on 
the geographical distribution of drug- resistant strains of P. falciparum and on the 
antimalarial drugs recommended for chemoprophylaxis. 

To collect and disseminate information on the programme setbacks or progress in every 

country so as to facilitate programme review and adjustment in neighbouring countries, 

as well as surveillance activities. Also, to disseminate available information on new 

technical developments regarding methods of control. 

28. It is the constitutional role of WHO to cooperate with Member States at country, regional 
and global level in solving problems of public health importance. In view, however, of the 

magnitude of the problem caused by malaria and the limited resources available to the 
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Organization and, in most instances, to malarious countries, certain details concerning this 
cooperation are set out here below with the object of maximizing its results. The extent 
of cooperation, of course, will continue to be dependent on governmental decisions and the 
level of the commitment a malarious country is ready to make in order to control malaria. 
The Organization will back the efforts made to control the disease, but action must be 
initiated, in all instances, at national level. This cooperation could take the following 
forms: 

in countries with resurgent malaria, the joint elaboration of an emergency programme 
to combat epidemics and to arrest the spread of malaria transmission to areas already 
freed from the disease; 

in countries in which malaria control has made slow progress, a reassessment of the 
feasibility of control by other measures than those applied so far; and, wherever 
necessary, the development, jointly with national staff, of applied research to 

demonstrate the most economic application of a suitable method of control. Such 

preparatory activities should result in the development of a realistic plan within 
the country's health programme for short- or long -term malaria control, depending 
on the particular ecological conditions of the country; 

in countries where no malaria control activities have yet been developed, the assessment 

of the epidemiological situation, the available resources and the local feasibility of 

different control measures; stimulation of the launching of activities; evaluation 

of the progress of the programme; development of applied field research to solve local 

problems; training of national staff; and promotion and coordination of intercountry 
and international cooperation. 

29. In all three types of country the common factor is the constant variation of the 

epidemiological situation and the socio- economic background. Therefore, evaluation must 

be continuous in order to facilitate constant adjustment of existing plans to the changing 

situation. 

30. Many thousands of malaria workers (malariologists, entomologists, and malaria engineers 

in the professional category and laboratory technicians, microscopists and surveillance 

agents) have been trained since the initiation of the malaria eradication programme, but 

considerable changes have since taken place in the health services of most of the Member 
States, particularly as far as the professional category of personnel is concerned, and there 

is an acute shortage of personnel for malaria control; the epidemiological situation in a 

number of countries has created a need for the training in malaria of personnel either of the 

health services or of any other department which may participate in solving the problem. 

Short- and long -term courses - both highly specialized and very general - must therefore be 

organized, taking into account each country's options, requirements and possibilities. The 

Organization could cooperate with national services in developing curricula for the various 

types of courses and in providing teaching staff when required, as well as teaching material. 

It may also be necessary to organize courses at regional level for teachers of national 

training centres, should Member States so require. On all other aspects of training in the 

form of courses, refresher training or individual specialization, there are ample possibilities, 

even in cooperation between developing countries or between developing and industrialized 

countries, for WHO to play an important role as coordinator. 

31. The complex ecological conditions prevailing in many countries require applied field 

research to solve local technical problems. This research should primarily be a national 

enterprise if it is to lead to the further development of national expertise. The 

Organization could cooperate with national services in the development of research protocols 

and provision of consultant services and supplies and equipment should these be required. 
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32. It goes without saying that the Organization will continue to cooperate upon request in 
other technical and administrative aspects of malaria control. It should also stimulate 
and cooperate in the organization of intercountry meetings between malarious countries or 
between them and other countries which, although themselves malaria -free, are willing to 

participate. 

33. The Organization will continue to provide Member States with information on the 
availability and price of antimalaria drugs, insecticides and larvicides, as well as on any 
new developments in this field; and to maintain contacts with industry and stimulate, within 
its possibilities, the development of new drugs and insecticides. Finally, it will either 
test or cooperate with national services in testing new tools. As regards formulation and 
production of antimalaria drugs, some malarious countries may wish to develop such schemes 
locally, and WHO will be ready to cooperate in securing technical expertise for the transfer 
of technology. Although there will probably be less interest shown in the local production 
of insecticides, the Organization would be prepared equally to cooperate with Member States 
in this field. 

34. It is recognized that the lack of financial resources is one of the major obstacles to 

governments' supporting national malaria control programmes. The limited resources of WHO 
do not permit it to make any significant material contribution to malaria control. However, 
the Organization will continue to cooperate with Member States in an attempt to obtain 
financial assistance from other international sources as well as from bilateral sources. 

35. In pursuance of this role, WHO would have to identify possible sources of financing 
at regional and global levels and study the financial policies of potential donors and 
receiving countries, so as to orient fund- raising towards a consortium that would take into 
account the priorities of both donors and recipients. 

36. Requests for financial support must always: 

(a) originate from the recipient government and not from WHO; 

(b) clearly indicate from whom, how much, for what purposes and when financial 
support is required; 

(c) be preceded by the preparation and presentation to potential donor countries 
of a detailed plan of operations clearly specifying objectives, activities, calendar 
of application and of evaluation (including evaluation criteria); 

(d) fit in with the health programme of the recipient country. • 
37. Although direct cooperation in antimalaria project implementation is not advisable, 
it may still be necessary in countries with limited technical expertise, and they should 
clearly express their wish to obtain such cooperation. In some circumstances technical 
cooperation would still be provided by WHO permanent staff posted at country level, but in 
most instances this kind of cooperation should be ensured either by intercountry advisory 
teams or by short -term consultants. In either case it must be looked upon as a time - limited 
activity aimed at solving a well - defined problem or as an interim measure while national 
expertise is being created. 

38. WHO will also procure essential supplies and equipment in limited amounts and under 
very special circumstances, i.e., in emergencies and for replacement of basic equipment which 
cannot be obtained from any other source. 
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APPENDIX 1 

Table 1 gives a summary of the malaria situation as at 31 December 1976. Out of 

143 countries or areas where malaria was endemic (in part or all of the territory) and where 

information is available, 36 countries or areas have been freed and continue to be free of 

autochthonous malaria; the malaria risk is minimal in 18 countries (or areas), while in large 

areas of the remaining 89 the risk is considered to be between moderate and high. 

It must be underlined that, although the notion of "risk" is based on actual endemicity 

levels, it also takes into account the original receptivity and vulnerability of the areas 

concerned. It must also be kept in mind that whatever the potential risk the possibility of 

epidemic outbreaks may always exist. 

In the African Region the Chagos Archipelago, Lesotho, the Seychelles, St Helena and the 

western Sahara are naturally malaria -free. Mauritius and Réunion have been freed from malaria 

and continue to maintain a malaria -free status. Malaria risk is minimal in Cape Verde, 

South Africa and Swaziland, while the risk is considered high in the remaining countries. It 

is in this Region that intensive applied research to find suitable strategies for malaria 

control finds its strongest justification. In Nigeria, where the implementation of a 

nationwide malaria control programme is in the preliminary stages, WHO is deeply involved in 

developing a collaborative research scheme. Elsewhere antimalaria activities are limited to 

areas or population groups. The need for the training in malaria of highly qualified 

technical key personnel of all relevant disciplines is keenly felt in Africa, and only part of 

this need will be met by the setting up of the Master of Public Health course by Benin 

University and by the facilities made available by the Government of Nigeria for accepting 

scientists for training in research methodology in the Nigeria/WHO research project in opera- 

tion in Bendel State. 

In the Region of the Americas, 12 countries or areas have been freed from malaria (Chile, 

Cuba, Dominica, Grenada and Carriacou, Guadeloupe, Jamaica, Martinique, Puerto Rico, St Lucia, 

Trinidad and Tobago, USA, Virgin Islands (USA)), and the malaria risk is considered minimal in 

Argentina, Canal Zone, Dominican Republic, Paraguay and Venezuela. The risk is considered to 
be between moderate and high in the other 17 countries or areas of the Region. All these 

countries or areas have either malaria eradication or nationwide control programmes. In 

addition to the insufficiency of resources, the problems that have caused a series of drawbacks 

in some countries are the resistance of malaria vectors to current insecticides and the 

resistance of P. falciparum to 4- aminoquinolines. In a number of places the situation is 
further complicated by the use of the same type of insecticides for both health and agricul- 

tural purposes, thus increasing the probability of early vector resistance to new replacement 
insecticides. 

In the South -East Asia Region, all countries have antimalaria programmes. In the eight 
countries belonging to the Region, the malaria risk is considered to be moderate to high. 
Serious setbacks have been reported during recent years in Bangladesh, India, Sri Lanka and 
Thailand. In India and Sri Lanka, as well as in Pakistan (which belongs to the same eco- 
epidemiological system), large epidemics have flared up. The situation is aggravated in India 
and Sri Lanka as well as in other countries of the South -East Asia Region because of the 

appearance of P. falciparum strains resistant to 4- aminoquinolines. In some instances this 

was further aggravated by the spreading resistance of vectors to insecticides and the lack of 
resources. The sudden appearance of epidemics in large areas of the South -East Asia Region 
has focused world attention once more on the serious threat of resurgent malaria. In 

Indonesia, the antimalaria activities carried out by a malaria component of the general health 
services have improved the malaria situation on the major islands. 



TABLE 1, SUMMARY OF STATUS OF MALARIA SITUATION ACCORDING 

TO LEVEL OF MALARIA RISK BY REGION, AS AT 31 DECEMBER 1976 

(POPULATION FIGURES IN THOUSANDS) 

Region 

Total of 

countries 

or areas 

(estimated 

population 
(1976)) 

Countries or areas where malaria was endemic- 

Number of countries 
or areas 

Number of countries or areas of which 

population originally at risk 

(Total 

population) 

i 

1 

(Population 
originally 
at risk) 

Risk 
nil 

(population) 

Risk 
minimum 

(population) 

Risk moderate 
to high 

(population) 

f 

47 42 2 3 37 
Africa 

(284 367) (283 092) 1 (255 891) (1 364) (8 258) (246 269) 
1 

49 34 12 5 17 
Americas 

(570 352) (542 890) : (213 523) (71 541) (19 761) (122 221) 

1 

South -East Asia 
10 18 0 0 8 

(957 515) (939 535) 1 (888 291) - - (888 291) 

i 

38 17 14 2 1 
Europe 

(810 380) (626 180) 
� 

(367 757) (304 874) (22 233) (40 650) 

1 

Eastern Mediterranean- 
25 24 24 

(276 (275 238) (231 600) (5 067) (54 226) (172 307) 
1 

1 

Western Pacific 
8 

18 

(295 543) (290 970) (90 908) (9 225) (2 806) (78 877) 

1 

Total 207 143 36 18 89 

(3 194 440) (2 957 905) 
¡ 

(2 047 970) (392 071) (107 284) (1 548 615) 

á 
Taking 1947 as reference year. 

b 
Including Ethiopia, now in the African Region, 
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In the European Region, malaria was eliminated long ago from 14 countries of continental 

Europe. A recent epidemic of malaria has been reported in the south -eastern part of Turkey, 

associated with agricultural development and population movements. This situation, for the 

solution of which WHO's direct cooperation has been made available, poses a serious threat to 

the whole eco- epidemiological stratum encompassing all countries along the Mediterranean coast 

where the malaria vectors are the same and the receptivity to malaria is high, and even to 

countries of continental Europe which are situated on the labour migration routes. Malaria 

risk appears to be minimal both in Algeria and Morocco, which are carrying out extensive 

antimalaria operations. 

In the Eastern Mediterranean Region, three countries have been freed from malaria (Cyprus, 
Israel, Lebanon) and the malaria risk is considered minimal in six countries or areas (Egypt, 

Gaza, Jordan, Libyan Arab Jamahiriya, Syrian Arab Republic, Tunisia). However, the malaria 

risk is considered to be moderate to high in the remaining 15 countries of the Region 

(Afghanistan, Bahrain, Democratic Yemen, Djibouti, Ethiopia, Iran, Iraq, Oman, Pakistan, 

Qatar, Saudi Arabia, Somalia, Sudan, United Arab Emirates, Yemen). All these countries have 

antimalaria programmes in operation, some of them hampered by technical and administrative 

problems (Ethiopia, Pakistan, Sudan). A coordinated antimalaria programme for Saudi Arabia, 

Oman and the United Arab Emirates is in the planning stage. The financial resources are 

adequate. 

In the Western Pacific Region (excluding China), five countries or areas are considered 

to have been freed from the disease (Australia, Brunei, Hong Kong, Japan and Macao), whereas 
the risk is considered minimal in the Republic of Korea and in Singapore. The risk is 

considered high in the remaining 11 countries or areas (Democratic Kampuchea, East Timor, 

Lao People's Democratic Republic, Peninsular Malaysia, Malaysia (Sabah), Malaysia (Sarawak), 

New Hebrides, Papua New Guinea, Philippines, Socialist Republic of Viet Nam, Solomon Islands). 

Efforts are being made by the Lao People's Democratic Republic and the Socialist Republic of 

Viet Nam to reinforce their antimalaria operations, the malaria eradication programme in 

Peninsular Malaysia is making good progress, but the activities are at a standstill in the 

other countries. 

2. Global epidemiological assessment 

Since 1969, following the revision of malaria eradication strategy, 17 eradication 

programmes have been changed back into control programmes, and in some of them malaria services 
have been integrated within health services. The revision has, however, been accompanied by 
various setbacks. 

In the European Region there has been only a moderate increase in malaria cases in 1976 as 

compared to 1972. However, as stated previously, a resurgence of malaria is taking place in 

south -eastern Turkey. 

The malaria situation appears to have slightly improved in the Eastern Mediterranean 

Region, but in some countries the reporting of cases is far from complete. The outstanding 
problem however in this area is in Ethiopia, Pakistan and Sudan, where a combination of 
unfavourable factors makes malaria control difficult. 

In the Western Pacific Region the situation has shown very little variation. It is 

worth noting that in Peninsular Malaysia interruption of transmission was achieved in large 

parts of the programme area, and good control continues in Sarawak, whereas the malaria control 
programme in the Philippines is at a standstill. 

In the African Region, with the exception of Mauritius and Réunion (where eradication of 
malaria has been achieved) and South Africa (where the incidence of malaria has been 
drastically reduced through a long process of control and spontaneous disappearance of malaria 
over many years), the malaria situation has remained practically unchanged. 
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In the Americas malaria prevalence and incidence were at levels slightly higher than 
those of 1972. Good progress is reported in Brazil and Mexico, but at present about 20% of 
the population at malaria risk are living in areas where vectors are resistant to the 

insecticides normally used (i.e., DDT, dieldrin, ICI), and the situation has become critical 
in four countries of Central America where vector resistance extends also to the organo- 

phosphate and carbamate insecticide groups. 

The greatest setbacks in terms of increase in the number of malaria cases were reported 
in South -East Asia. Malaria has become re- established at near its former endemic level in 

large areas of Bangladesh, India aid Sri Lanka and the situation has worsened in Thailand. 
In the three countries, Bangladesh, India and Sri Lanka, there is a marked increase in the 

incidence of P. falciparum infection - in 1976, 577 701 cases were reported. 

It may be concluded that technical, operational and financial problems have been 
identified as the main reasons for lack of progress. Resistance of malaria vectors to 

currently used insecticides has been reported from 62 countries out of 107 where malaria risk 
exists (e.g., 25 countries in Africa, 9 in the Americas, 11 in the Eastern Mediterranean, 
1 country in Europe, 8 countries in South -East Asia and 2 in the Western Pacific). Also 
important has been the increased distribution of P. falciparum strains resistant to 

4- aminoquínolines; resistance is now reported from 20 countries. 

Limited national financial resources and the reduction of international and bilateral 
assistance were certainly contributory factors in many instances, as funds allocated to 
malaria programmes were too often quite inadequate to meet the growing costs of material and 
equipment due to worldwide inflation. 

It may also be mentioned that many of the present problem areas are themselves the result 
of the success of earlier attempts at eradication, which often allowed previously malarious 
but fertile land to be opened up for farming, resulting in a marked increase in population 
density. This, together with badly planned extensions of irrigation systems without due 
regard for health hazards, in many cases set the stage for resumption of malaria transmission 
at an increased level. This has been especially noticeable where overconfidence in the 

results of the eradication programme produced a premature reduction in surveillance or a too 
hasty integration of the specialized malaria services into the basic health services. 

Э. Technical cooperation 

In compliance with resolution WIA30.43 on technical cooperation, WHO continued to play a 

decisive role in the world endeavour against disease in its capacity as international 
coordinator. Its main activities in the malaria field can be summarized as follows: 

3.1 International coordination 

WHO stimulated and participated in the organization of intercountry meetings to facilitate 
coordination and cooperation among malarious countries and between them and other countries 
which, although malaria -free, were willing to participate. Examples of this international 
cooperation were: 

(a) the South -East Asia Regional Office Consultative Meeting on Malaria, held in 

April 1976,1 which reviewed the antimalaria programmes in the countries of the Region 
with special reference to problems aid constraints; it also reviewed the field research 
activities and identified areas for further research, and recommended a strategy for the 
malaria control most feasible for each country of the Region; 

1 Document SEA/MAL/111 (1976). 
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(b) the Study Group on Malaria Control in the Americas1 which, after having reviewed 

the malaria position in the Region, formulated and submitted to the Director of РАНО a 

series of recommendations for the improvement of the situation; 

(c) the Malaria Coordination Border Conference, where Member countries of the Eastern 

Mediterranean basin convened to discuss the problems which had arisen following the 

serious epidemic in Turkey. WHO played a major role in identifying and contacting 

possible sources of financing once an emergency situation had been declared in that 

country. 

With a view to promoting multisectoral coordination at country level, WHO regional offices 

continued to organize intercountry malaria border meetings. 

3.2 Coordination with international or bilateral agencies 

WHO acted to promote financial support from international or bilateral agencies for health 
programmes in general, and malaria operations in particular, whenever the request for assis- 

tance originated from the country concerned and after a careful evaluation of the proposal had 

been made and agreement reached by bilateral and international agencies on the form of aid to 

be granted. 

Mention should be made of the sizable bilateral aid extended by several Member countries 
to malaria programmes in different parts of the world (Haiti, Indonesia, Nepal, Pakistan, 

Sri Lanka, Sudan, Turkey) and of the efforts at present being made to extend this cooperation 
to other malaria programmes facing administrative and technical difficulties. 

International cooperation is being stimulated by WHO for the launching of a coordinated 
malaria control programme in the Arabian peninsula. 

3.3 Dissemination of information 

WHO carried out various activities for the collection and dissemination of information on 
the programme setbacks and progress in every country, so as to facilitate programme revision 
and adjustments between neighbouring countries and to direct vigilance operations on malaria 
risk, namely: 

3.3.1 Dissemination of information on global malaria surveillance 

Impetus was given to the WHO malaria surveillance programme in 1962 when the information 
on the status of malaria eradication was regularly published in the Weekly Epidemiological 
Record. 

On the basis of reports sent by all governments on standardized forms prepared by WHO, 
information was published twice a year up to the end of 1972, and thereafter once a year, 
giving details of: 

(a) the originally malarious areas with risk of infection; 

(b) malaria cases imported into areas in the maintenance phase; 

(c) areas with chloroquine- resistant strains of parasites; and 

(d) a map showing areas where there is a risk of infection. 

I Document: Study Group on Malaria Control in the Americas, Report to the Director, 
PAHO /WHO (April 1977). 
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Following the revision of the global strategy of malaria in 1969, in pursuance of 

resolution WHA20.14, and after consultation in 1973 with the WHO Expert Committee on Malaria, 
it was decided to present the data under the heading "Six- monthly information on the world 
malaria situation ". Enough detail was given to enable country epidemiologists: 

(i) to advise their government on the risk of importation of cases; 

(ii) to advise travellers on the risk of contracting malaria abroad; and 

(iii) to disseminate the information to each level of the government health services and 
to interested agencies. 

In compliance with the resolution WHА22.48, information provided on an ad hoc basis by 
governments enabled WHO to publish for the first time in 1973 in the Weekly Epidemiological 
Record the "Information on malaria risk for international travellers ". This information is 

widely distributed to all concerned and particularly to airlines, which include the pertinent 
information in their monthly travel information manual (TIM). 

In 1971, and in application of resolution WHА22.47, a Technical Guide for a System of 
Malaria Surveillance was published in the Weekly Epidemiological Record. This document 

contains, inter alia, the list of forms and attachments for reports to WHO for international 
surveillance of malaria, covering up -to -date information on: 

(a) the development and spread of anopheline resistance to common insecticides which 

could result in difficulty in controlling the disease in the case of malaria epidemics; 
and 

(b) the development of resistance of P. falciparum to 4- aminoquinolines. 

Information on the extension of areas where these phenomena are reported is received from 
Member States, and is based on continuous monitoring of the situation. WHO has developed a 
methodology to evaluate the type and extent of resistance (to insecticides and to drugs) and 
has supplied standard equipment, material and reporting forms. 

3.3.2 Information on the cost of malaria control 

The cost of a programme depends on the control methods selected. It includes expenditure 
on insecticides, drugs and transport, and also on the application of measures and their 
evaluation. Costs, particularly those of application, evaluation and maintenance, may vary 
tremendously from one country to another. The basic cost of antimalaria measures has been 
greatly affected during recent years by worldwide inflation and the increased price of petrol, 
which is vital for the manufacture of petroleum -derived chemical compounds. In 1972, DDT was 
still the insecticide of choice in the majority of the malaria programmes. However, since 
then the evolution of resistance in many anopheline populations has necessitated a change to 

other more expensive insecticides, such as malathion, fenitrothion or propoxur. 

The following estimates of the cost of some antimalaria measures for the protection of 
one million inhabitants, excluding application costs since these are greatly influenced by 
local conditions (wages and salaries, transport, equipment, etc.) have only an indicative 
value and are based on actual cost estimates in an ongoing control programme. They may help 
health administrators when planning antimalaria activities. However, it is not intended to 

suggest that the regimens mentioned can be directly substituted one for the other; nor that 

effectiveness is similar for each method. 
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- One round of indoor residual spraying, using DDT 75% wdp 

requirements - 147 tonnes 

price per unit - US$ 950 /t 

total cost of the insecticide = US$ 140 000 

cost per protected inhabitant = US$ 0.14 

- One round of indoor residual spraying, using malathion 50% wdp 

requirements - 220 tonnes 

price per unit - US$ 1570 /t 

total cost of the insecticide = US$ 345 000 

cost per protected inhabitant = US$ 0.35 

- One round of fogging with malathion 57% and kerosene 

requirements - 4044 litres of malathion and of kerosene 

price per unit - malathion US$ 1.57 litre 

- kerosene US$ 0.12 litre 

total cost of the insecticide = US$ 7683 

cost per protected inhabitant = US$ 0.01 

- One round of larviciding using kerosene and Triton X -100 

requirements - 57 tonnes 

price per unit - US$ 120 /t 

total cost of the larvicide = US$ 6840 

cost per protected inhabitant = US$ 0.007 

- Single dose treatment of fever cases under tropical African conditions 
(10 mg /kg body weight) using chloroquine tablets (100 mg base) 

annual requirements - 4 500 000 tablets 

price of 1000 tablets - US$ 10 

total cost of the drug = US$ 45 000 

cost per protected inhabitant = US$ 0.05 

- One round of mass chemoprophylaxis covering 307g of total number of inhabitants 

using pyrimethamine tablets (0.25 mg base) 

requirements - 600 000 tablets 

price of 1000 tablets - US$ 6 

total cost of the drug = US$ 3600 

average cost per protected inhabitant = US$ 0.012 
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The costs for environmental measures such as biological control, drainage, filling, land 
reclamation and house improvement have not been included, in view of the numerous cost factors 
involved and types of equipment used. Nor have the costs for application and evaluation, as 
these largely depend on labour and transport costs which vary from place to place. However, 
the following ratios may serve as an indication: 

RELATIVE COST VALUE OF MAIN COMPONENTS OF THE ANTIMALARIA PROGRAMME 

Туре of programme 
Insecticides 

Labour and super - 
vision (wages and 

salaries) 

Transport 
Equipment and 
other costs 

Malaria eradication 
(DDT > 26.0 52.0 18.5 З•5 

Central American 

malaria eradication 
(DDT)- 33.0 50.0 10.0 7.5 

Large -scale control 

tropical Africa 

(DDT) 30.0 -50.0 25.0 -40.0 10.0 -40.0 2.0 -5.0 

a 
Manual of planning for malaria eradication and malaria control programmes (1972) 

(document МЕ/72.10, p. 165). 

b 
Farid, M. A. & Rafatjah, H. A. (1973) Comparative effectiveness and cost of various 

antimalaria measures directed against malaria vectors under different situations (document 
WHO /MAL /EC16/73.8). 

Bruce -Chwatt, L. J. (1972) Malaria, demography and socioeconomic development in 

Africa (document MAL/IRC/72.2). 

It therefore seems quite reasonable to estimate the average cost of antimalaria measures 
as around 30% of the total cost of the programme; 65% should be spent on the application of 
the measures; and 5% on other costs, such as office equipment and maintenance, stationery. 

3.3.3 Information on availability of drugs and pesticides 

As coordinator, WHO has monitored the availability, production, prices and requirements 
of basic supplies and equipment and has stimulated the rationalization production, taking into 
account requirements and costs. 

The following estimates are based on the best available figures. They have been formu- 
lated either on recent information supplied by countries to regional offices or, where this 
information was lacking, on extrapolation from previous estimates. 

In attempting to forecast requirements for antimalarial drugs and insecticides over an 
extended period, it has to be recognized that demand for specific items may fluctuate quickly 
under pressures such as: 

(a) budget availability; 

(b) pricing levels; 

(c) emergency situations due to natural disasters and/or epidemics; 
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(d) development and spread of anopheline resistance to insecticides; 

(e) formulation problems (including toxicity and odour); 

(f) evolution and application of new vector control methods or new combinations of 

methods; 

(g) resistance of plasmodia to antimalarial drugs. 

Bearing this in mind, the following global forecasts must be considered as rough guidelines 

only. 

3.3.3.1 Insecticides 

(a) Estimated requirements for the period 1978 -1983 (based on the data available in 

WHO headquarters on 15 November 1977) are given in Tables 2 and 3. 

(b) There is no immediate threat of a supply shortage in pesticides for antimalaria 
programmes. However, local production is to be encouraged as it could reduce costs 

(e.g., shipping costs) and delivery time. 

• 

A number of pesticides and formulations needed for antimalaria operations are produced in 

some developing countries, and Indonesia and Viet Nam have expressed an interest in developing 

such facilities. Intercountry technical cooperation has been established between India and 

Viet Nam in connexion with the construction of a DDT factory in the latter country. 

3.3.3.2 Antimalarial drugs 

Estimated requirements for the period 1978 -1983 (based on the data available in WHO 
headquarters on 15 November 1977) are given in Tables 4 and 5. Besides the sources shown, 

India formulates and produces about 120 million tablets of chloroquine annually. According 
to present information, chloroquine tablets are made in Bangladesh, Burma, Ghana and Indonesia. 

Burma and Indonesia also produce quinine for injection. Primaquine tablets are made in India 

from imported salt. Expertise in production of antimalarials is therefore widespread and 
would lend itself to the development of technical cooperation among developing countries. 

3.3.4 Coordination of training and research activities 

Other very important WHO functions are the implementation of training courses according 

to needs, and support of international research activities related to malaria. 

In order to overcome the growing shortage of professionals able to plan, implement, manage 
and evaluate programmes against malaria and other parasitic diseases of public health 

importance, WHO has helped to organize MPH courses with emphasis on malaria and other parasitic 
diseases. 

With regard to basic research, 1976 and 1977 were devoted to planning and implementing 
research related to malaria chemotherapy and immunology, parasite biology and in vitro cultiva- 
tion. In addition, a thorough review of research activities has been carried out and a 
foundation laid for developing an applied field research programme, in close cooperation with 
country antimalaria projects and under the auspices of the Special Programme for Research and 
Training in Tropical Diseases. 
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TABLE 2. ESTIMATED YEARLY REGIONAL PROGRAMME REQUIREMENTS 

INSECTICIDES 

Region 
Insecticide 

and formulation 

1978 1979 

(in tonnes 

1980 

unless otherwise 

1981 

indicated) 

1982 1983 

Africa DDT 75% wdp 885 885 885 885 885 885 

DDT technical 113 113 113 113 113 113 

DDT 25% wdp 167 167 167 167 167 167 

Malathion 50% EC (1) 189 400 217 000 217 000 217 000 217 000 217 000 

Fenitrothion 40% 40 40 40 40 40 40 

Americas Propoxur 50% wdp 781 623 623 623 623 623 

DDT 75% wdp 6 843 6 843 6 843 6 843 6 843 6 843 

DDT technical 422 422 422 422 422 422 

Malathion 50% wdp 70 70 70 70 70 70 

Fenitrothion 40% 460 460 460 460 460 460 

НСН ЗO% wdp 8 8 8 8 8 8 

South -East Asia DDT technical 18 750 18 750 18 750 18 750 18 750 18 750 

Malathion technical 13 000 13 000 13 000 13 000 13 000 13 000 

ICI technical 17 500 17 500 17 500 17 500 17 500 17 500 

Fenitrothion technical 120 120 120 120 120 120 

Temephos technical 0.25 0.25 0.25 0.25 0.25 0.25 

Europe DDT 75% wdp 50 50 50 50 50 50 

Dieldrin 50% wdp 100 100 100 100 100 100 

Temephos technical 6 6 6 6 6 6 

Malathion technical 500 500 500 500 500 500 

Eastern DDT 75% wdp 3 186 2 781 2 636 2 476 1 976 1 516 

Mediterranean DDT technical 39 38 23 21 19 17 

wdp 17 110 17 370 17 520 12 420 12 390 7 390 

ICI 12% wdp 1 000 500 500 500 100 100 

Fenitrothion 40% wdp 57 501 501 601 601 601 

Fenitrothion techn. (1) 148 000 160 000 170 000 200 000 200 000 200 000 

Temephos 500 EC (1) 22 850 33 850 34 350 34 350 34 350 34 350 

Temephos 1% granules 0.5 0.5 0.5 0.5 0.5 0.5 

Western Pacifies DDT technical 2 600 2 590 2 490 2 535 2 485 2 425 

Malathion technical 5 5 5 5 5 5 

Temephos technical 1 1 1 1 1 1 

Fenitrothion technical 2 2 2 2 2 2 

á 
Excluding China. 

Africa - Forecast based partly on 1973 estimates. 

Americas - Forecast based on extrapolation of 1977 data. 

South -East Asia and Western Pacific - Requirements extrapolated from 1978 -1981 estimates. 
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TABLE З. ESTIMATED YEARLY GLOBAL MALARIA PROGRAMME REQUIREMENTS 

INSECTICIDES 

(in tonnes of technical product) 

Insecticide 1978 1979 1980 1981 1982 1983 

DDT 30 189 29 874 29 650 29 573 29 146 28 739 

Dieldrin 50 50 50 50 50 50 

НСН 17 622 17 562 17 562 17 562 17 514 17 514 

Malathion 22 190 22 333 22 408 19 858 19 843 17 343 

Fenitrothion 517 706 716 786 786 786 

ABATE 19 24 24 24 24 24 

Propoxur 390 312 312 312 312 312 



TABLE 4. ESTIMATED YEARLY REGIONAL PROGRAMME REQUIREMENTS 

ANT IMALARIALS 

(in kilograms) 

Region Drug 1978 1979 1980 1981 1982 1983 

Africa 4- aminoquinolínes 170 542 170 542 170 542 170 542 170 542 170 542 

Americas 4- aminoquinolines 9 924 9 924 9 924 9 924 9 924 9 924 
8- aminoquinolines 310 310 310 310 310 310 

Pyrimethamine 73 73 73 73 73 73 

Long -acting sulfonamides 125 125 125 125 125 125 

South -East Asia 4- aminoquinolines 263 561 263 661 262 701 262 811 262 820 262 520 

8- aminoquinolines 3 310 3 316 3 284 3 287 3 290 3 268 

Pyrimethamine 822 842 848 836 829 820 

Long -acting sulfonamides 1 423 1 473 1 503 1 483 1 473 1 423 

Quinine 1 407 1 407 1 407 1 406 1 404 1 404 

Europe 4- aminoquinolines 1 600 1 600 1 600 1 600 1 600 1 600 
8- aminoquinolines 150 150 150 150 150 150 

Pyrimethamine 675 675 675 675 675 675 

Eastern 4- aminoquinolines 14 685 13 230 12 930 8 805 8 430 6 780 
Mediterranean 8- aminoquinolines 510 449 500 335 330 263 

Pyrimethamine 335 335 325 275 275 225 

Western Pacific 4- aminoquinolines 19 345 19 370 19 290 19 330 19 135 19 135 
8- aminoquinolines 378 384 391 395 392 392 
Pyrimethamine 604 604 589 589 574 574 
Quinine 2 704 2 704 2 704 2 704 2 704 2 704 
Long -acting sulfonamides 10 781 10 780 10 780 10 780 10 780 10 780 



А31/19 

page 23 

Appendix 1 

TABLE 5. ESTIMATED YEARLY GLOBAL PROGRAMME REQUIREMENTS 

ANT IмАLАRIАLЅ 

(in kilograms) 

Drug 1978 1979 1980 1981 1982 1983 

4- aminoquinolines 478 757 477 947 476 897 473 012 472 451 470 501 

8- aminoquinolines 4 658 4 609 4 635 4 777 4 472 4 383 

Pyrimethamine 2 509 2 529 2 510 2 448 2426 2 367 

Quinine 4 111 4 111 4 111 4 110 4 108 4 108 

Long- acting sulfonamides 12 329 12 378 12 408 12 388 12 378 12 328 

• 
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DETAILED MALARIA CONTROL STRATEGY 

1. Policy basis 

The re- examination of the global strategy of malaria eradication, endorsed by the 
Twenty- second World Health Assembly,l laid down the basic principles of malaria control and 
eradication. The WHO Interregional Conference on Malaria Control in Countries where Time - 
limited Eradication is Impracticable at Present2 and the WHO Expert Committee on Malaria 
(sixteenth report)3 further elaborate these ideas and define technical and administrative 
approaches to malaria control. A review of the main impediments and problems facing the 
antimalaria programme and proposals for its development were summarized by the Director -General 
in his reports to the Twenty- eighth and Twenty -ninth World Health Assemblies.4,5 

The 1976 Ad Hoc Committee on Malaria of the Executive Board6 made a series of recommenda- 
tions aimed at increasing the antimalaria efforts and implementing the revised strategy. The 
basic tactical variants were set out in the Director -General's report to the fifty -ninth 
session of the Executive Board.7 The review of the malaria situation by the regional 
committees in 1975, the discussions and recommendations of the Consultative Meeting on Malaria 
in South -East Asia held in April 1976,8 the meeting of the Study Group on Malaria Control in 
the Americas (April 1977),9 the endorsement of the regional malaria programme by the twenty - 
seventh session of the Regional Committee for Africa,10 and t(дy approval given to 
resolution XXV by the Directing Council of РАНО (October 1977)11 have contributed to the 
elaboration of lines of action. 

2. Programme objectives 

The long -term goal of the programme remains malaria eradication. 
the threat posed by the resurgence of the disease in some parts of the 

account regional strategies and priorities aid in line with resolution 
target of "Health for all by the year 2000 ", the antimalaria programme 
following: 

However, in view of 
world, taking into 
WНA30.43i2 setting the 
should aim at the 

and Decisions, Vol. I, 1973, p. 80. 1 Resolution WНА22.39, WHO Handbook of Resolutions 
2 
WHO Technical Report Series, No. 537, 1974. 
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2.1 Short -term objectives 

(a) 

(b) 

(c) 

(d) 

to reduce the levels of transmission in epidemic areas; 

to reduce the societal and economic effects of the disease; 

to reduce malaria fatality rates; 

to halt the spreading of the disease to malaria -freed areas. 

2.2 Medium -term objectives 

(a) to reduce endemicity to levels not hampering socioeconomic development; 

(b) to reduce malaria specific mortality to negligible levels. 

З. Guidelines for the implementation and development of the antimalaria programme • 3.1 Tactical variants 

The utmost flexibility should be exercised in the planning of any type of malaria control 

activities as due consideration should be given to the means available for tackling the problem, 

to the status of development of health infrastructures in developing countries, and to the 

financial and manpower resources available under different circumstances. 

In seeking what can be done now, with the tools and methods available and at a cost 

countries can afford today, the following four tactical variants or options may be considered 

for programme planning and implementation: 

(a) reduction /prevention of mortality due to malaria by administration of antimalaria 

drugs to all those suffering from the disease; 

(b) reduction/prevention of specific mortality and reduction in morbidity by providing 
antimalaria drugs to all those suffering from the disease and to those in highly vulnerable 
groups (children, labour aggregations or other population groups); 

(c) prevention of mortality and reduction of morbidity and prevalence by administration • of antimalaria drugs (as for level (b)) aid by carrying out vector control measures; 

(d) application of control measures on a countrywide basis with the ultimate objective 
of eradicating the disease. 

3.2 Basic principles 

There are several principles to be adhered to in the planning aid implementation of any 
type of malaria control. Among them: 

3.2.1 National will 

The place given to the malaria programme among the health priorities of the country 
reflects the nation's concern about the disease and its readiness to deal with the problem. 

This national will should be expressed in the country health programme. There should also be 

a government commitment to support antimalaria activities for the duration of the time needed 
(at least until such time as malaria ceases to be of public health importance). Moreover, 

national determination should also be indicated by requests for external financial assistance 
to the programme, taking into consideration the country's capability to absorb and utilize 

this aid and to maintain the acquired gains once external cooperation is no longer available. 
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3.2.2 Feasibility 

Whatever the targeted level of malaria control, there must always be an assurance that the 

programme can be successfully implemented with the measures selected and the available manpower 

and financial resources. Moreover, in view of the social relevance of the programme and its 
predominantly rural character, the interrelationship between programme activities and agricul- 
tural practices, yields aid returns must be carefully weighed. 

Particular attention should be paid to the timing of the principal agricultural activities, 
i.e. the period of harvesting of the main crops as compared with the natural pattern of malaria 
transmission and more particularly the peak of the transmission season, since it has been 

noticed in many areas of the world that whenever the peak of transmission coincides with 
harvesting time the losses caused by malaria are always heavier. 

It is also of paramount importance to evaluate the impact that irrigation practices (dams, 

reservoirs, drains) may have upon malaria transmission and, conversely, the impact that anti - 

malaria measures may have upon the environment. 

3.2.3 Adaptability and flexibility 

These are important concepts, which were among those listed in the re- examination of the 

global strategy;1 they remain valid today and must be adhered to totally. Any level of 

malaria control once decided upon must be regarded as part of the overall antimalaria effort. 

Flexibility should also be observed in: 

(a) the selection of the programme objectives, based on the appraisal of the situation, 

on the resources available, and on the potentialities for action; 

(b) the definition of priority areas and/or population groups to be protected. In 

application of this approach, it may be decided to launch antimalaria operations in 

highly endemic areas endangering neighbouring low- endemic or malaria -free areas, or to 

concentrate efforts in areas where control is easy, quick and relatively inexpensive. 

In other instances, priority may be given to the protection of the nonimmune groups most 

vulnerable to infection; 

(c) the selection of appropriate antimalaria measures that can be applied in priority 

areas or to priority groups and the definition of measures that could be recommended for 

application in nonpriority areas; 

(d) the definition of the evaluation methods and feedback mechanism for continuous 
operational readjustment. 

3.2.4 The approach to integration 

Much has been written about the integration of antimalaria activities with those of the 

general health services. Very often hurried and badly planned integration has led to the 

disruption of antimalaria activities and to epidemic resurgence of the disease. Integration 

has been interpreted in different ways in various parts of the world. In the Americas, for 

example, integration was implemented by giving the existing malaria service other duties, 

principally field activities, e.g. surveys, surveillance and control of other parasitic and 

communicable diseases, including vaccination. In Asia, the malaria service personnel and 

transport were used for the smallpox eradication campaigns, for control of cholera epidemics, 

and even for family planning. 

1 WHO Official Records, No. 176, 1969, Annex 13. 
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There is no doubt that a countrywide malaria campaign cannot be carried out without the 

full support of whatever type of health service exists in the country and the participation 

of the community. On the other hand, it is hard to imagine an antimalaria programme without 

a nucleus of specialists at the central level and trained manpower at the periphery. 

Therefore, at least initially, a coordinated effort is required, which should ultimately lead 

to complete integration once the epidemiological situation and the status of development of 

the health services so permit. The personnel of the malaria service should be part of the 

health service of the country and it should be more a question of giving a well -defined task to 

specialized health workers rather than according them separate status. However, the level and 

extent of integration as also the polyvalency of the personnel are functions of a number of 

factors related to the characteristics of the disease (levels of endemicity, vector biology, 

human ecology); to the tactical variants selected; to the priorities, orientation and 

availability of existing malaria and general health facilities (country health programme); 

and to the socioeconomic situation (financial resources, administrative structures, human 

resources and distribution). 

The possible combinations of these factors are numerous and the possibilities for 

developing different integration patterns should also be many. However, the following two 

situations may be frequently encountered: 

(a) where "vertical" antimalaria services exist and levels of malaria endemicity are 

high, those services (i) could be administratively integrated within the general health 

organization, (ii) should remain as the "outdoor ", highly mobile and preventive branch 

of the health services, and (iii) should be priority -oriented, the priority being 

reconsidered with evolution of the health situation; 

(b) where no specialized services exist, antimalaria activities should be carried out 
by the health services, provided that the necessary abilities exist or can be made 

available. Otherwise the programme's objectives must be adjusted to the potentialities 

of the existing organization (e.g., static curative services should be able to reduce 

mortality and morbidity among the populations covered by diagnosing and treating malaria 

cases, but should not be able to implement and supervise vector control activities). 

3.2.5 Coordination and cooperation 

It is for each country to decide what is the most acceptable type of antimalaria strategy 

that it can implement. However it would be unwise, costly, and difficult to aim at a certain 

degree of malaria control if in neighbouring countries or areas where epidemiological conditions 

are similar no similar effort is made or planned. 

It is therefore of primary importance that neighbouring areas and countries should decide 

on common programme targets and that they should coordinate their antimalaria activities, 

beginning with the planning stage and continuing through all the phases of implementation. 

This intercountry coordination should be complementary to a wider cooperation which would 

cover: 

(a) the regular exchange of information on technical and operational experiences and on 

programme results; 

(b) the development and common utilization of health and malaria training facilities; 

(c) the coordination and development of research to solve common programme impediments 

and constraints; 

(d) the standardization of types of supplies and equipment necessary for antimalaria 

activities, with a view to their procurement at the lowest possible prices. 
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3.3 Strategy 

3.3.1 Planning 

Planning covers the whole gamut of the criteria for and the activities of malaria control, 

from the collection of basic information to the scientific and administrative support; the 

training of staff at all levels; the selection of control methods according to epidemiological 

conditions, feasibility of operations, and stratification of areas; the epidemiological and 

operational assessment; the integration of activities and responsibilities with the general 

public health services; the administrative and operational set -up of the programme; and the 

socioeconomic aspects. 

A multiplicity of methods can be used for malaria control, and their efficacy, cost, 

and expected results are variable. The choice of the most suitable and economical methods 

to be used will be made in relation to the particular aim and the local situation, and will 
imply the use of appropriate methods for the evaluation of the results in direct relation to 

the aim and to the method of control. 

The selection should be made from among the tools and methods available but certain 

principles should be followed. For the first two levels of control, only antimalaria drugs 

are required, but even this imposes a selection of the appropriate drug combination and 

frequency and period of application when administered within the community, and the selection 
of the population groups considered to be at high risk. 

In long -term programmes priority should be given to source reduction or to bioenviron- 

mental methods of control such as the introduction of larvivorous fish, always provided that 

these methods will appreciably affect the transmission levels. In urban and semiurban areas, 
control may be achieved by applying measures - alone or in combination - against the larval 

stage of the vector (chemical applications, environmental manipulations) or the adult stage 
(ULV applications), together with case detection and treatment. 

The utilization of residual insecticides should be mainly reserved in rural areas for 
programmes where there are good prospects of interrupting transmission and for combating 
malaria epidemics. 

During the planning process, due attention should be paid to the stratification of the 
programme area into epidemiologically homogeneous subareas where the main factors - such as 

climatic and geographical patterns, distribution and ecology of vector species, human ecology, 
and epidemiological features - are qualitatively and quantitatively similar. 

However, when stratifying into homogeneous areas, account must also be taken of such 
factors as urban and rural conditions, land development schemes, economic development areas, 
military camps, areas of vector resistance to certain insecticides, areas of plasmodium 
resistance to antimalarial drugs, etc. 

Trials may be useful before the application of an antimalaria measure, and sometimes 
during its course. For instance, the effect of the selected larvicidal method under local 
conditions may be checked, as also the recovery rate after the use of drugs, the local accep- 

tance of drugs or insecticidal sprays, the susceptibility of vectors to insecticides, and many 
ether aspects of the programme. 

Table 1 gives some indication of the applicability of various control methods to different 
broad ecological strata. It must, however, be taken with caution since in many situations 
the measures may not be relevant because of the diversity of variables involved in malaria 
transmission and its control. 
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TABLE 1. APPLICABILITY 0F ANTIMALARIA MEASURES 

Ecological strata Individual measures Community measures 

Rural areas Measures aiming at the reduction 
of man vector contact, chemo- 

prophylaxis, chemotherapy 

Residual insecticide spraying, 
mass chemoprophylaxis, water 
management ( ±), filling and 
draining (±), intermittent drying, 
sluicing, biological measures. 

Development projects Repellents, pyrethrum spraying, 

chemotherapy 

Screening and site selection, 

residual insecticides, space 

spraying, mass chemoprophylaxis, 

water management, intermittent 
drying, filling and draining, 

afforestation. 

Urban areas Chemotherapy Larviciding, filling and draining, 
water management, sluicing, mass 
chemoprophylaxis (±). 

3.3.2 Evaluation guidelines - permanent and continuous 

There are certain guiding principles to be borne in mind when developing an evaluation 

methodology for malaria control programmes. 

(a) In view of the variations of the malaria situation, there is need for constantly 

assessing the nature of such variations and their implications for programme development. 

Evaluation must be a permanent feature if there is to be constant adjustment and revision of 

the plan to existing realities. Planning, implementation, evaluation and replanning must be 

a continuous exercise and an integrated part of any antimalaria programme. 

(b) The evaluation methods and the data to be collected must be strictly related to the 

programme activities, objectives and expected outputs. For example, in a programme aiming 

at the reduction of mortality and of the duration of illness, it would be irrelevant and even 
detrimental to spend time and effort in assessing changes in malaria prevalence, whereas it 

would be of interest to assess hospital and dispensary records or death registrations, and to 

evaluate the effects of the antimalaria measures on school attendance or on agricultural 
production. 

Taking into account the characteristics of the disease and the expected returns from its 
control, the evaluation variables may be grouped as follows: 

(i) Those related to the technical and operational assessment of the programme, e.g., 

malariometric and entomological indices, specific morbidity and mortality rates, popula- 
tion coverage, or cost /effectiveness ratios. 

(ii) Those related to the general health situation, e.g., effects of programme on 
general morbidity and mortality indices, on life expectation at birth, on abortion rates, 
on specific morbidity and mortality rates of other diseases directly or indirectly 
affected by malaria infection, on bed occupancy, or on health services costs. 

(iii) Those related to socioeconomic factors, e.g., effects of programme on national 
income, industrial and (particularly) agricultural productivity, school absenteeism or 
scholastic results, labour force output, commerce and tourism, and existing development 
plans. 
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4. Research 

Much has been said and many hopes raised in the past few years regarding the development 
of new tools to control malaria, i.e. insecticides, drugs and vaccines. It is true that our 
knowledge has considerably increased in this domain, particularly in relation to the immune 
response of the human host. In this connexion, immunodiagnostic tests are being developed 
and improved and may soon be utilized for surveillance and epidemiological research activities. 

Since it has been shown that experimental immunization of some primates against malaria 
can be achieved, the main thrust of immunological research is being directed towards the 
development of vaccines. A major advance in this field was obtained with the successful 
establishment of the continuous in vitro cultivation of P. falciparum, which has brought the 
technique within reach of many laboratories outside the malaria endemic areas. Although 
successful immunization of humans against P. vivax aid P. falciparum infections using irradiated 
sporozoites has been demonstrated, a vaccine will not be available in the immediate future and 
other more traditional methods of control will have to be depended on for a considerable time. 

The intensive research on new drugs carried out in the past 10 -12 years (in the course of 
which more than 250 000 compounds have been screened and tested) resulted in the development 
of four compounds which are very promising as replacements for 4- aminoquinolines and which are 
undergoing the final stages of testing. However, none of these drugs seems to be more potent 
than the existing 4- aminoquinolines. This does not mean that further research is not 
required, but it indicates that the drugs currently available will have to be relied upon for 
some time. Meanwhile, studies on promising compounds will continue and will be based on 
normal growth and metabolism of malaria parasites and on lead -directed synthesis indicated by 
structure -related activity of antimalarials. Emphasis will also be given to the formulation 
of sustained release systems of highly potent drugs, such as 8- aminoquinolines and triazines, 
and to comparative trials of existing drugs and their combinations. 

In the field of pesticide development, although over 1800 compounds have been tested in 
the past 20 years, only a few have been found to be suitable for public health use. As the 
number of new insecticides being developed has continued to decrease, and the prospects for 
development are not promising, emphasis has been switched from the screening of a large number 
of candidate compounds to the field testing of a few available insecticides. 

With regard to research on biological and genetic control of vectors, despite the promising 
results obtained in preliminary trials, practical solutions are not likely to emerge as soon 
as might have been hoped. 

Under these circumstances it may be asked what kind of research should be pursued, or 

indeed whether research should continue. While it is expected that in the above -mentioned 
fields the WHO Special Programme for Research and Training in Tropical Diseases will contribute 
considerably to our understanding of the biological and biochemical phenomena involved, 
increasing emphasis will also be given to the development of applied field research. 

In a classical malaria eradication programme, based on total coverage of malarious areas 
in space and time using standard methods of insecticide spraying and surveillance, operations 
could be programmed and executed on schedule. However, a malaria control programme requires 
a much more flexible approach in the selection of methods, which range from source reduction 
using simple engineering methods, or the administration of antimalaria drugs, to total spraying 
coverage with insecticide accompanied by complete surveillance. In order to select the 
cheapest applicable and efficient method, considerable field research should be carried out on 
the bionomics of the vector, the natural pattern of transmission, the susceptibility resistance 
of plasmodia to different antimalaria drugs and of vectors to insecticides, the characterization 
of strains of plasmodia, the different methods of evaluation and their sensitivity at different 
levels of endemicity, and human behaviour hampering or favouring malaria transmission. This 

kind of research should provide indications of the most appropriate timing and frequency of 

application of any method, including the rational use of insecticides. 

• 



A31/19 

page 31 

Appendix 2 

Ideally, the applied field research should be carried out by national staff, and each 

control programme should have a research component. The use of national technical staff will 

contribute to the further development of national expertise while at the same time leading to 

the solution of local technical problems. It is realized that national technical staff may 

require the cooperation of WHO in the form of expertise, of equipment and supplies for the 

purposes of research, or of consultant services for a well -defined period of time. Provision 

is being made for this under the Special Programme for Research and Training in Tropical 

Diseases. In fact, through an internal review in which regional malaria advisers participated, 

and an external review made by a number of other experienced malariologists and scientists, 

a programme of applied field research has already been prepared, giving priority to those 

research projects that aim at providing solutions to the problems that impede progress in 

malaria control. 

Of particular importance are the problems related to anopheline vector resistance to 

insecticides or to elusive behaviour, those resulting from Plasmodium resistance to drugs, and 

those related to human ecology and in particular to urban malaria. Other main priorities of • the field research programme will be studies on new relevance of classical methods of control 

that have not been applied on a large scale during the past quarter of a century (i.e. source 

reduction obtained either by traditional engineering approaches or by simple naturalistic 

means); new methods of forecasting epidemic outbreaks; and the use of mathematical epidemio- 

logy for decision -making in the planning of control programmes. 

• 

5. Training 

During the period 1956 -1969 several hundred medical officers, entomologists and engineers, 

thousands of auxiliary workers (microscopists, sanitarians), and tens of thousands of spraymen 

were trained in malaria eradication techniques. In India alone some 40 000 microscopists were 

trained, and in certain years over 40 million blood -slides were examined in that country. 

The crisis in the global malaria eradication programme affected the specialized professional 

cadres, both national and international, to the extent that in some countries there are now no 

experienced malariologists capable of orienting or reorienting the malaria programme to cope 

with the prevailing epidemiological situation. The position is less dramatic in the case of 

auxiliary personnel, particularly microscopists, since a good number remained in the health 

service, some having received additional training to qualify them for laboratory technician 

posts. Nevertheless, the shortage of health workers trained in malaria control can be 

regarded as very critical: in a recent review of training requirements for India alone it was 

estimated that, for a countrywide malaria control programme, approximately 80 000 health 

workers would need to be trained in addition to existing personnel. 

This depletion of the specialized malaria service was probably due to people retiring 

without being replaced; to senior staff being transferred from the malaria service to other 

duties within the ministry of health; or, on the contrary, to the impossibility of integrating 

malariologists and entomologists within the national health services, and providing them with 
a career there owing to the fact that their training had been limited to malaria eradication 
techniques. 

The experience gained in the past should be utilized by the countries when considering the 

training requirements for the malaria control programme. As these are an integral part of 
the country health programme, the personnel to be trained should be selected, whenever possible, 
from the cadres of the national health service. When deciding on the number of health workers 
to be trained and the type of training to be given, due attention should be given to the 

assimilation of the trainees into the existing health services and to plans for their 

professional development, both medium- and long -term, with the establishment of career 
structures if required. 
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Although training should be primarily carried out at national level, i.e. at national 
training institutions and by national teachers, this may prove difficult in some countries. 
It is in this field that technical cooperation should play a major role. 

In preparing the teaching curricula for the different categories of personnel to be 

utilized in the malaria control programme, due consideration should be given to: (í) immediate 
requirements depending on the level of control aimed at in the country and, in due course, 
adaptation to the evolving situation, and (ii) comprehensive training not only in malaria 
control but also in other aspects of communicable disease control. This should apply not 

only to the training of senior staff such as malariologists, entomologists and sanitary 
engineers but also to the development of multipurpose auxiliaries. 

To sum up, at a planning stage of a reoriented malaria control programme, a review of 
training requirements should be one of the basic components of the plan; and training at 
national level should follow the principles considered above. 

In the past few years WHO has helped to organize international Master of Public Health 
(MPH) courses with emphasis on malaria and other parasitic diseases in the developing countries • 
where these diseases are endemic. Since, however, only a limited number of senior personnel 
can attend such MPH courses - which are relatively long - and in view of the urgency of the 

situation, recommendations have recently been put forward for the reinforcement of national 
training centres and for the training of an increasing number of senior staff who could then 
act as instructors in national centres. Malariologists, entomologists and sanitary engineers 
selected for teaching training should come from the health services of the country and, as 

already mentioned, should also be given the opportunity of widening their knowledge in the 

control of other parasitic diseases. Theoretical training should be complemented by an 
adequate period of in- service training. 

Multidisciplinary training of auxiliary staff should be carried out at national training 
centres by the specialists produced by the international and national training centres or 

other academic institutions. Here WHO could well cooperate in the development of curricula 

and teaching aids. Training being in general an excellent form of technical cooperation, 

the opportunity should not be missed for such development in the field of malaria control, 

with WHO acting as coordinator. 

• 


