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THE APPLICATION OF INTEGRATED METHODS O MALARIA CONTROL

L. INTRODUCTION

Hy malaria control is meant the activities to he implemented to attain fixed
objectives under the prevailing local conditions. For this reason., ne stereolyped
strategy can be described, as the methods to be used must be formulated for sach area
and will depend on healtih priorities, technical factors, available rosources, B3
well as on the iype of health planning either existing or under consideration,

Account has also to be taken of certain country characteristics, such as: (i)
importance of illness due to communicable diseases; {(ii) infant and child mortality
rates: (iii} expectation of life; (iv) value of the.communications system; {v) gross
national product and per capits expenditure on health; (vi) distribution of peopulatinn
in urban and rural areas; and (vii) amount of gqualified manpower and prospects for

improvement,

Before selection of the methods to be used preliminary feasibility 2tudies should
be carried out to assess their practicability and to define the budgetary aliocation

for malaria contrel, the areas to be covered,

and the epidemiclogical target. Once

these are keown, the malariaz specialist will be in a pesitieon to offer the best advice,
taking into consideration the efficacy &nd coat/effectiveness of each individusal
measure and keeping in mind that vearly costs related to material, supplics and equip=
ment, application and evaluation of the mezsures, and maintenance of the improvemant
achicved, should be borne for a long periocd of time.

Countries may, at first, have to restrict their choice of antimalaria measures

1o a single method of control. However,

should he the azim. In view of the variations
ecology and behaviour, as well as the qualiily
use of combined metheods offers some insurance
measure applied singly and will ensure bhetter

In fields of national interest, of which
solution of a given problem, proceeds through
intention; (b) selection of methods sccording

later stage, a combination of methods

in local vector bionomics, population

and the coverage of any one measure, the
against the decregse in efficiency of any
overall results,

hezlth is one, any approach towards the
three stages: (a) political statement of
to planned objectives and feasibility

factors; and (¢) decision on the basis of financia! considerztions and allotment of

funds,
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For example: (i) inductive planning in which existing services are improved in
order to mgke them more easily available and efficient; and (ii} deductive
planning in which objectives, policies and targets are determined and
detrailed metions carried out, through well-defined administrative and

operational channels.
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It is not intended to review in toto this procedure, bul merely to lisi the main
health thrgets which could be chosen, and to suggest approaches for the sclection of
meLthods of poneral use.

2, HEALTH TARGETS

According to presant Sfratégy; the ultimate cbhjective of antimalaria activitics
remainsg the eradication of the diseacse, Eradication of malaria is thercfore a long-
term objective for most of the malarious countries, in view of technical, social,
Cultural, financial 2nd operational constraints, In spite of these constrainls, Lhe
possibility of action exists in all countries. However, as there are no mirsculous
Lechnical solutlions or any prospocts of such solutions being found in the loreseeabls
futures one should propose realistic targets which could be achieved and maintalned hy
Gountries with thelr own resources, in terms of funds, expertise and manpower.

Regarding malaria control, four broad targets could be considered, namely:

(1) reduction of speclfic mortality;
(ii) reductian of specific mortality and morbidity;
(iil} reduction of specific mortality and morbidity, and of malaris
prevalence;
(iv) elimination of the disease.

APPROACHES FOR THFE SELECTION OF METHODS 10 BE APPLIED IN A COMMUNITY

Hroadly speaking, one could say that the constitution and gdynamics of malariz in
U opopulation is related to the force of infection h which is a function of four main
lactors, namely:

{1) the density m of the veator(s);
{11) the daily survival rate of the vector(s) p;
(iii) the average feeding fregquency of the vector on man a;
{(iv} the level of parasitaemisa % (and of gametocytaemia g, which is
a fraction of xJ.

The relationship of these factors can be expressed méthematically. For instance
forae of infection h could be expressed by the equation:
2 n
ma x

{Equation 1)
exgulogep

whete g is5 the biting fregucncy of the vector on man. Such mathematicel expression
indivates that changes in any one of the factors will produce predictabie modifications
of the force of infection. For example, any reduction of the vector(s) densities m to
halow the saturation level, will cause a comparable reduction of h; ihe reduction af
the parasite reserveir x will azlseo produce a diminuation of a more or less similar
umplitude, ©On the other hand, if one considers the equation (1) it is easily under-
stond that a modificatien of the dailysurvival rate p will cause a much mors important
change in the force of infection, hecause the factor p its raised 1o the power n, with
n heing the duration of the sporogonic oycle (in general eight to fifteen days accord-
ing to parasite species and lemperature). A marked reduction will alsc be obtained
by any diminuation of the value of a (5 is raised to the power two in the eguation 1).

Tt is possible to give examples of expected results according to variations in the
velue of the parametres; their selected value (unless stated otherwise in the example)

is given balow:
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=14, g = 0,30, x = 0.50,

Examples:

No. If p—J0.90 —Pe0.70 thus: b —» 1% of original valus
(22% reduction) 99% reduction

No. If 3 —P=0.33 —Pr0.257 thus* h —P 65% of original value
{22% reduction) 35% reduction

Na. 1f m—P30 —Pw23.2 thus: h ——3» 78% of original value
{22% reduction) 22% reduction

No. 1f %~ 0,50 ——fp 0.39 thus: b ——3» B4% of original value

(22% reduction)

16% reduction

In reviewing the list of measuress, including those applicable in & community, it
is possible to identify those which would produce an effect on each individuasl factor,
and to measure the impact on the ferce of infeection. For example {i) the density of
the vector m is affected by antilarval measures late sensu, and/or by insecticidal
repetitive spraying:; (ii) the daily survival rate ef the vectar P is affected by
residusl indoor insecticide spraying, (111) the feeding frequency on man 2 is afiected
by use of mosquito nets, repellents, sereening o7 any other direct protection of man
2gainst the bites of mosquitos; and (iv) the level of parasitaemia xg is affected by
drugs, :

One could therefore cenclude that, where the vector is responsive to residual
insecticide spraying, this measure should be the method of cheoice. It is for this
reason that residual insecticide spraying was the usual weawvon. of attack in malaria
eradication programmes. Tor control purposes, howaver, wide use of this tool should
only be recommended with eaution in view of its selection pressure on the anopheline
population, particularly when it is also employed in agriculture, Congsedguently,
whenever the decision is taken to uge a particular insecticide in health programmes, it
is indicated to forbld the concurrent utilization of this product (or of related
groups) for pest control in agriculture. Alternate use of insecticides of different
chemical groups should be explored as this might delay or even prevent early development
of vector resistance to current insecticides.

The reductien of the value of a (feeding frequency of the vector on man), will
2lso induce a marked diminution of the foree of the infection. However, it is only
possible to carry out specific measures (screening of houses, bed nets, etc.) in well
organized and motivated communities.

The administration of antimalarial drugs (chemeotherapy, chemoprophylaxis} has a
place in malaria control, and often, the only practical actien is to make drugs
widely available., in order to prevent mortality, reduce morbidity and protect the most
vulnerable groups of.the population, Only schizonticides should he used for clinical
cure and prophylaxis, because other types of drugs are nelther indicated nor
recommended for the radical cure of patients who live in areass where high-level trans-
mission is taking place and who therefore continue to be exposed to the risk of
reinoeulation of the parasite.’ Administration of drugs to sick people and to vulnerable

3

Wid Hith Org. techn. Rep, Ser., 1971, No. 467, p. 41-48
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groups must rely heavily on community participation, and therefere heslth education
of all levels ol the community must play z decisive rele. Health education efforts
have often failed, when they were expected to change the attitude of the population
in a short time, without promoting their motivation, Buccess in this field has been
chtained in Senegal, Camerocon and Tanzania. Mzss drug distribution is not in genera!
indicated as the maln weapon of malaria control for past experience has shown that it

iz eventually rejected by the population. It is only indicated in the case of malaria
outhroaks,

Hegarding the reduction of malaria prevalemce, a basic problem is the determination
of levels of malaria that may be tolerated, in the presence of other impeortant health
preblems. Generally speaking it is not ethically acceptable to decide which are the
levels of malaria tolerable for the population. In practice, however, such levels
Mmusl be determined to allow the malaria specialist to give, to the best of hts knowledge,
the relevanl advice for attaining the fixed targets.

In the light of the above considerations, it can be seen that each individual
control measure has an actlon on the foree of infeection h through the modification of
the value of one or mere of its parameters, The type of measures and the factors
liable to change, following the application of these measures, are summarized in Table 1.

TARLE 1 : RELATIONSHIFP BETWEEN APPLICATION OF MEASURES AND CHANGES IN THE FACTORS OF
THE FORCE OF INFECTION

Type of measures Factors of the force of infection liable to

applicable in a ¢hange according to measures applied

community

Mezasures designed to 2 (feeding frequency of the mosquito(s) on man)
provent mesguitos
from feeding on man
(screening of houses
and site zelection)

Measures designed P (daily survival rate) and indirectly
against adult m {vector density)

mosquitos {residual
spraylng)

Messures designed (vector density)
against larvae a
(larvieiding) or
aimed at reducing
breading sites
{(waler management,
filling, drainage,
eta.)

Measures against gx (parasitaemia)
plasmedis (drugsg)

Tndicelions on the use of these methods according to circumstances have already
heen outlined. However, it must be realiged that each measure applied singly has its
limitetions depending on the ecolegy of man sand of the vectors and on other local
constraints, which frequently prevent the correct application of the measurals), In
defining the objectives of a malaria control and/or cradication programme, it is
necessary Lo determine to what degree the value of h must be reduced. In an eradication
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programme, h should be reduced to zero, whereas in a malaria control programme, it
should be reduced to 2 value consistent with the expected level of control which
expressed in terms of parasite prevalence, L, in the 2-9 year age-group is!

¢

h
L (limiting value of prevalence) = (Equation 2}
ks

h+r

where r is the daily recovery rate of infection. In order to attain prevalence levels
below 10%, for instance, h should be-4£0,0005, if we assume that r has a constant

value of Q.005 in the 2-9 year age=-group. It is therefore necessary to test, in the
field, the impect of each separate measure on the parameters of infections and te
determine the combination of measures which would produce the desired results, expressed
in terms of the residual forece of infection and taking inte aceount feasibility factors
{g.g. resources, manpower, poceptability, practicability, ete.) and cost,

Any selection of methods should therefore be guided by a knowledge of the local
epidemialogy of malaria; the more detailed this knowledge, the more effective the
measures are expected to be, This was slready recognized in the early days of malariology
in view of the great variahility of epidemicologiczl conditions; it is also realized that
the acquisition of detsgiled information on local situptions, requires considerable effort,
expense, and highly technical humen resources. Consequently the extension of malaria
control activities throughout the world will require a tremendous global effort with
regard to training and field practice,.

Tollowing the de facto reversion to control, all avzilable methods should be considered
and whenever applicable, used. Moreover wherever malaria control is carried out by attack
against the vegctorls), then a comprehensive contreol of all vectors of other human
diseases in the area is to be recommended whenever technically and operationally
feasible. In the rural areass, this requires a deep penetration of the area by the health
services and an efficient administrative structure which is often mon-existant. In urban
areas the prerequisites feor such a comprehensive vector control pfogramme can generally
bhe met,

Antilarval measures, together with ¢lassical methods of source reduction, deserve
to be caonsidered for application in areas of high population dénsity. In gdaition, the
municipalities and responsible authorities of development projects should be encouraged
1o apply these methodz not only for the control of malaria and of other vector-borns
diseases, but alse for their own economiec advantage ("'bonifica integrale').

A gizeable portion of the resources made available for malaria control should he
devoted, whenever practicable, to the improvement of the human environment by
implementing permanent measures of source reduction; thils is particulerly frue in
urban areas gnd development projects with high populstion densities. This approach
will lead progressively to the permanent reduction of receptivity of the areas to
malaria, will contribute to the decrease of malariz endemicity levels and, in some
circumstances, might even succeed in eliminating the disease.

Aerial application of insecticides in ultra-low volume (ULV) formulations has two
indications:

(i) for epidemic control, both im towns anpd rurazl areas;
{ii} for malaria control in towns as a complementary measure to antilarval
operations and methods of source reduction,

In addition to availability of drugs, indoor application of residual insecticides
ig the eonly other method that has 2 similarly wide applicability in the majority of
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rural areas. As stated above, caution is advised regarding its use.

The use of larvivorous fiszh is attracting attention, although its real value as 3
method of malaria control in highly endemic areas remains to be determined.

CONCLUSTONS

Progress towards wider and sounder malaria control implies considerable changes in
approach, using available methods and resources. The planning and operation of malaria
control programmes, and espaecially of those aiming at prevalence reductlion, require a
more detailed knawledge of the epidemiology than is generally available at present, and
therefore & stronger cadre of professional and technical personnel. As stated by a former
Director of the Division of Malaria, it is time to give very high priority to the
Lraining and re-training of professiconzl staff, so that the emphasis returns to the
scientific study of the blodypamics of malaria, from the managerial ability looked for,
almost exelusively, in the training of staff for erasdication programmes (Alvarade, 1972) .

Training courseas have been established in Teheran and in Mexico for a masters degree
in public health with speeializatien in mzlaria and othar parasitic diseases] indeed,
the operation of malaria control programmes aiming at the reduction of malaria prevalence
requires persennel of such a high calibre that these may be difficult to obtain.

The avaeilable methods, together with broad indicatiens regarding their use, have
boen hriefly discussed in the above section. However, the final selection cof methods must
take inte account the particular local situation and should be the result of ad hoeo
epldemiological and operational field studies. Thus, personnel should also be trained
in devising and implementing field researah studies,

No mention has yet been made here of the operational set-up responsible for the
actual application of malaria contrel activities. Obviously, regarding preventien of
mortality and reduction of morbidity, due to malaria, health services and medical
practitioners should be deeply involved in diagnosis and treatment: however, in
developing countries these medical facilities are in general lacking in rural areas,
where the disease is most prevalept. The distribution of drugs to the sick or even
to vulnerahle groups should be the responsibility of the gommunity itself, under the
overall guidance of administrative and health services,

Regarding the set-up needed for the application of more sophisticated control
neasures, posltions have been taken in faveour of the integration of malaria contrel
aclivities into health services as opposed to others inm favour of vertical malaria
pentrol services; $till no consensus on this point has been reached. It is felt that
this is s false problem. In the first place, the personnel charged with malarla
activities should, by statute, bhelong to the health services; and secondly, the degree
of polyvalency of this personnel will depend on 2 number of factors, among which it is
possible to list:

(a) original level of malariaz endemicity;

(h) targels to be met:

() intended coverage of control operations;

{(d) malarias control programme versus comprehensive eontrol of vector-borne diseasos;

(0) coverage hy health services znd structure, guality and number of personnel,
particularly of the supervisory category;

(f}) evaluation of the results;

(g) decision regarding future planning of health companent of the country (country
hezlth planning/eountry health Programme) .

1 .
Alvarado, C. (1972} Some remarks about the spirit of the Inter-American Malaria
Rozearch Symposium, Amer.J. trop, Med, Hyg., 21, 839-840




