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Vector Control in Developing Countries
with Special Reference to the Utilization of Trained Personnel

after Malaria Eradication

CHAMSEDDINE M. H. MOFIDI1

The author emphasizes that the importance of malaria eradication programmes lies not
only in their effect on malaria itselfbut also in their tremendous impact on the entire health
services of the country. The malaria eradication services provide a ready-made organization
on to which other vector control activities and schemes for improved environmental sanita-
tion can readily be grafted. Personnel involved in the operational aspects of malaria
eradication should therefore be given suitable additional training so that they can be in-
tegrated into the vector control and environmental health services of the public health
administration. Meanwhile, the epidemiological service of the malaria eradication pro-
gramme can carry out epidemiological surveys on other disease vectors preparatory to a
change-over to vector control. The trained personnel of the malaria eradication service
will bring with them valuable skills and know-how, including experience of overcoming
problems relating to human relations as well as those ofa technical nature.

The special environmental, biological, geoclimatic,
economic and social conditions prevailing in the
developing countries may be particularly favourable
to the spread of vector-borne infections, which
comprise some of the most important epidemic and
endemic diseases of these areas. It is essential to take
into account the complexity of this situation when
drawing up plans for a programme of social develop-
ment aimed at producing a minimum standard of
welfare. The primary objectives of such a pro-
gramme will include improvements in food produc-
tion, housing, health services, education and the
provision of facilities for recreation. Experience has
shown that in view of the limited financial, tech-
nological and manpower resources, a comprehensive
approach is needed, the programme being built up
gradually from small beginnings. The difficult and
critical decision, however, is where to begin.
The soundest approach is to concentrate first on

those needs that when satisfied will release new
potential and create new opportunities. In general,
increased food production is considered to be the
most pressing need, but often little progress can be
made in this direction because epidemic and endemic
diseases sap the energy of the population. Attention
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must therefore be given first to improving the general
level of health by the control of communicable
diseases, environmental sanitation, and the develop-
ment of basic health services. It is obvious that some
public health measures have greater potentialities
than others for raising the general standard of health
and releasing energy for productive purposes.
Among these, the control of insect-borne diseases
perhaps has the most far-reaching consequences.

In recent years, methods of insect control have
been brought to a high level of efficiency and many
insect-borne diseases can usually be controlled
relatively easily and cheaply. Furthermore, diseases
that are spread by the intermediary of a vector can,
as a rule, be controlled more readily than those
spread directly from man to man, since the measures
adopted have little direct effect on man or on his
way of living. Various approaches to vector control
have been adopted, depending upon the relative
importance of the various vector-borne diseases in
the country concerned, but in most cases nation-wide
malaria control or eradication programmes have
taken precedence over other control measures.
The control of vectors other than those of malaria
has usually been restricted to selected areas (e.g., fly
control in cities, louse control in areas of typhus
outbreaks) or has been more or less incidental to

1331 - 167



C. M. H. MOFIDI

malaria control (e.g., the control of bedbugs in
Somalia).
The decision to embark on a programme of mala-

ria eradication had, of course, to be weighed against
the other health needs of the country, but it is a
decision that has, in most cases, been justified by the
spectacular results achieved. Out of a total popula-
tion of 1420 million people living in formerly mala-
rious areas from which information is available,
317 million (22.4%) are in areas where malaria has
now been eradicated and 710 million (50%/) are
covered by anti-malaria programmes at various
stages of development. The importance of these
programmes lies not only in their effect on malaria
itself but also in their tremendous impact on the
entire health services of the country, particularly
through the development of an organization com-
prising teams of trained health workers who will be
available for other large-scale control programmes
after malaria eradication is completed. Moreover,
the obvious success of malaria eradication, with the
consequent increase in productivity and benefit to
the economy, as well as the concomitant control of a
number of domestic insect pests, inspire confidence
among the population and ensure their support for
other health activities.

It is imperative to take advantage of this mood
while it lasts and to consolidate it by active health
education and by programmes demanding the
participation of the local population. Otherwise,
the public may later become disheartened and lose
interest in health work, particularly if some of the
disease vectors or insect pests develop resistance to
insecticides and can no longer be controlled effective-
ly. In many areas, the mosquito population has
risen to its pre-eradication level 2-3 years after the
cessation of spraying, presenting a considerable
nuisance to the population, quite apart from the
risk that the cycle of infection will be re-established.
Similarly, cutaneous leishmaniasis, which dis-
appeared in some areas as a by-product of anti-
malaria campaigns, reappeared within 2-3 years
after the cessation of spraying, with an increase in
the number of sandflies that itself constituted an
important nuisance.
To meet these problems, special vector control

programmes are needed, based on thorough know-
ledge of the epidemiology and importance of the
various vector-borne diseases. At present, know-
ledge of the ecology and bionomics of the vectors of
diseases other than malaria is, in most cases, very
incomplete or even rudimentary. For example,

entomological surveys conducted over the past
6 years in Iran have enabled nearly 200 arthropods
to be identified and their distribution determined.
These include 9 species of Aedes, 15 culicines, 19
anophelines, 18 other Culicidae, 31 Phlebotomus,
10 simulids, 29 ticks (8 argasids and 21 ixodids) and
62 tabanids, obtained from three different Palearctic,
oriental and Ethiopian fauna. Much is still to be
learnt about the biology and interrelationships of
these arthropods and we are even more ignorant
about their role in the transmission of human
diseases, zoonoses and animal diseases of economic
importance. The organization of studies of this type
is not easy.
The work of the vector control services will be

profoundly affected by the progressive industrializa-
tion of the developing countries and by the newly
projected plans for maximum utilization of water
resources for domestic, industrial and agricultural
purposes, including drainage and irrigation projects.
It may be anticipated that these changes will often
result in the creation of large numbers of suitable
habitats for the breeding of pests and diseases
vectors-particularly snails, mosquitos and midges,
and houseflies. At the same time, the new develop-
ments will automatically lead to a rapid turnover of
labour and to large population movements. The
health authorities will therefore be faced with the
ever-increasing problem of treating large numbers
of people in a short time, including those who become
re-infected outside the area, and of fighting many
disease vectors simultaneously. Success under such
conditions depends upon the provision of adequate
basic health services, supported by a base hospital
and by district, county and provincial health
departments.
The structure of the malaria eradication services,

with a strong central administration and thinly
distributed peripheral units, provides a ready-made
organization on to which other vector control
activities and schemes for improved environmental
sanitation can readily be grafted. All personnel
involved in the operational aspects of malaria
eradication should therefore be given suitable
additional training so that, after a period of re-
orientation, they can be integrated into the vector
control and environmental sanitation services of the
public health administration, while at the same time
continuing their duties in relation to the anti-malaria
programme. On the other hand, the epidemiological
service of the malaria eradication programme, with
its staff of malariologists, entomologists, laboratory
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technicians, microscopists, etc., is particularly well
placed to carry out epidemiological surveys on
arthropods, rodents, molluscs and other disease
vectors, while continuing surveillance activities to
guard against a re-importation of malaria. An
outstanding example of this approach is the change-
over in Venezuela from a malaria eradication pro-
gramme to a programme directed against the
control of Chagas' disease.
The development along these lines of the malaria

eradication service will help to make good the
deficiencies in rural sanitation and vector control in
general that have arisen in many developing coun-
tries through the concentration of attention on
malaria eradication and through the lack of sufficient
funds and qualified personnel to carry through
several programmes simultaneously. The trained
personnel of the malaria eradication service will
bring with them valuable skills and know-how,
including experience in overcoming problems relating

to human relations as well as those of a technical
nature. In addition, they will have at their disposal
a large quantity of data accumulated by the geo-
graphical reconnaissance of the area, an established
system of recording and reporting, an inspection and
supervision service, and experience in planning and
logistics. Provided that other development pro-
grammes-education and agricultural reforms, in
particular-have gone forward with the desired
speed, the transformation of the malaria eradication
organization and its integration into the basic health
services will complete the picture of well-balanced
social welfare.

Special training and regular re-orientation pro-
grammes are necessary to keep the staff alert and
informed of new developments. Finally, research is
needed on the ecology, physiology, toxicology and
biology of all vectors of public health importance
and on certain engineering problems bearing on
their control.

RESUMm

L'auteur insiste sur le fait que l'importance des pro-
grammes d'eradication du paludisme ne r6side pas
seulement dans leurs effets sur le paludisme lui-meme
mais sur leurs extraordinaires r6percussions sur l'en-
semble des services sanitaires du pays. Les services
d'eradication du paludisme fournissent une organisation
toute prete sur laquelle peuvent se greffer d'autres unit6s
de lutte contre les vecteurs et se r6aliser des projets pour
l'amelioration sanitaire du milieu. Le personnel engag6

dans la lutte operationnelle contre le paludisme devrait
donc recevoir une formation suppl6mentaire qui lui

permettrait d'ere integre dans les services officiels
d'hygiene du milieu et de lutte contre les vecteurs. En
meme temps, le service epidemiologique du programme
d'eradication du paludisme peut mener i bien des
enquetes 6pid6miologiques sur des vecteurs d'autres
maladies; ces enquetes pr6pareront une reconversion
pour la lutte contre les vecteurs. Le personnel qualifle
du service d'6radication du paludisme apportera a celle-ci
son talent et son savoir-faire, y compris son exp6rience
des difficult6s techniques et des immenses problemes des
relations humaines.
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