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Introduction

History and background of vector control

At the end of the nineteenth century, it was discovered that certain species of
insects, other arthropods and freshwater snails were responsible for the transmis-
sion of some important diseases. Since effective vaccines or drugs were not always
available for the prevention or treatment of these diseases, control of transmission
often had to rely mainly on control of the vector. Early control programmes
included the screening of houses, the use of mosquito nets, the drainage or filling
of swamps and other water bodies used by insects for breeding, and the application
of oil or Paris green to breeding places.

The discovery of the insecticide dichlorodiphenyltrichloroethane (DDT) in
the 1940s was a major breakthrough in the control of vector-borne diseases. The
insecticide was highly effective for killing indoor-resting mosquitos when it was
sprayed on the walls of houses. Moreover, it was cheap to produce and remained
active over a period of many months. DDT also appeared to be effective and
economical in the control of other biting flies and midges and of infestations with
fleas, lice, bedbugs and triatomine bugs.

In the 1950s and early 1960s, programmes were organized in many countries
which attempted to control or eradicate the most important vector-borne diseases
(malaria, Chagas disease and leishmaniasis) by the large-scale application of DDT.
Because of their high costs, these programmes were generally planned for limited
periods of time. The objective was to eradicate the diseases or to reduce transmis-
sion to such a low level that control could be maintained through the general
health care facilities without the need for additional control measures.

Initially these programmes were largely successful and in some countries
it proved possible to interrupt or reduce the vector control activities. However,
in most countries, success was short-lived; often the vectors developed resistance
to the pesticides in use, creating a need for new, more expensive chemicals.
Suspension of control programmes eventually led to a return to significant levels of
disease transmission. Permanent successes were mostly obtained where the envi-
ronment was changed in such a way that the vector was prevented from breeding
or resting.

Alternatives to the use of insecticides

Interest in alternatives to the use of insecticides, such as environmental manage-
ment and biological control, has been revived because of increasing resistance
to the commonly used insecticides among important vector species and because
of concerns about the effects of DDT and certain other insecticides on the
environment.

Environmental management involves altering the breeding sites of the vectors, for
instance by filling ponds and marshes on a permanent basis or by repeatedly
removing vegetation from ponds and canals and cleaning premises.

Biological control is the use of living organisms or their products to control
vector and pest insects. The organisms used include viruses, bacteria, protozoa,
fungi, plants, parasitic worms, predatory mosquitos and fish. The aim is generally
to kill larvae without polluting the environment. Biological control often works
best when used in combination with environmental management.
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Reorganization of vector control
In parallel with the investigation of alternative methods of control, attempts have
been made in many countries to reorganize the delivery of services. Where pos-
sible, programmes for the control of vector-borne diseases have been decentralized
and integrated with the basic and district health services. This is intended to
improve the sustainability of control programmes while allowing substantial sav-
ings in financial input and in staff costs. District and village health workers have
assumed more responsibility.

In the past decade, much emphasis has been given to adapting existing vector
control techniques and developing new methods to enable general health person-
nel, communities and individuals to take action in defence of their own health.
Priority has been given to the development of simple, safe, appropriate and
inexpensive measures for vector control. Insecticide-treated nets and curtains have
been developed for the control of mosquitos and sandflies. Traps have been
developed to control tsetse flies in Africa. House design and construction methods
have been modified to control triatomine bugs in South America. Special water
filters have been developed to eliminate the cyclops vectors of guinea worm from
drinking-water. New irrigation techniques prevent mosquitos and snails from
breeding but do not damage crops.

Vector control at community level
The particular vector control methods to be applied in a community will depend
on the local situation and the preferences of the population. It is essential that
communities are well informed about the options available, and that they partici-
pate actively in choosing and implementing vector control activities that are
appropriate to their circumstances.

Vector control methods suitable for community involvement should:

— be effective;
— be affordable;
— use equipment and materials that can be obtained locally;
— be simple to understand and apply;
— be acceptable and compatible with local customs, attitudes and beliefs;
— be safe to the user and the environment.

Methods that are suitable in one place are not necessarily so elsewhere, even if
the characteristics of the disease and its vector are unchanged. Thus insecticide
spraying of walls may be the preferred method for controlling malaria in one area
while the use of insecticide-treated mosquito nets or environmental management
may be more appropriate in another.

The important differences between the various methods are related to the type
and amount of involvement required from community members, village and
district health workers, and vector control specialists. The choice of method will
often depend on the availability of funds and trained personnel, the level of
economic and social development of the community or area, and the level of
development of local health services.

Selecting the appropriate control measures
In selecting appropriate control measures, it is generally possible to distinguish two
types of situation requiring different solutions:
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— nuisance caused by pests;
— diseases carried by bloodsucking insects and other vectors.

In both cases, solutions can be found in the protection of individuals and the
protection of communities.

It is important to distinguish between measures offering adequate protection
from disease and ones that are not sufficient on their own but are of value in
conjunction with other measures.

Before starting any vector control activity, it is important to ask two questions:

• What result do you want to achieve: merely to protect yourself or your family
from biting pests and the diseases they carry, or to reduce disease in the
community?

• Are the health authorities already carrying out control measures and do you
want to provide the community or your family with additional protection
from disease?

Answering these questions is essential for the selection of the most appropriate
control measures. For the correct diagnosis of a disease or identification of a vector
or pest species, you may need to consult local health workers who should prefer-
ably also be involved in discussions about the need for and possibilities of control.
People with experience in the control of agricultural pests may be of help.

This manual provides background information that will help you to identify the
vectors and diseases of importance in your community. Each chapter is divided
into three sections. The first section, on biology, should enable you to confirm the
groups of arthropods to which the pests and vectors belong. It also provides
background information indicating what to expect from specific control measures.
The second section, on public health importance, briefly reviews the diseases
transmitted. For each disease, the place of vector control measures in strategies for
disease control is described. Finally, practical information is given on a variety of
control measures. The most detailed information concerns methods suitable for
self-protection and community participation. Methods that have to be imple-
mented by specially trained personnel are presented with minimum technical
detail.

Self-protection

Self-protection measures are used to protect yourself, your family or a small group
of people living or working together from insect pests or vectors of disease. These
measures include personal protection, i.e., the prevention of contact between the
human body and the disease vector, and environmental measures to prevent pests
and vectors from entering, finding shelter in, or breeding in or around your house.
These measures are usually simple and inexpensive, and can often be adopted
without help from specialized health workers.

Community control

It is more difficult to protect a whole community from a vector-borne disease or
major pest. The type of control may be the same as for the protection of an
individual or a family, but is, of course, larger. A considerable effort is required in
order to obtain the active participation of all members of the community.
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Before investing resources in community-wide control efforts, advice should be
obtained from health workers on the type of measures most likely to be successful
under local conditions. Many factors need to be taken into account: the vector
species and its behaviour, the compatibility of control methods with the local
culture, affordability in the long term, the need for expert advice, etc. In certain
circumstances it is more cost-effective to improve the detection and treatment of
sick people than to undertake vector control measures. On the other hand if the
diagnosis of a disease is difficult or if adequate treatment is not available, vector
control offers the only prospect of controlling the disease.

After studying a particular situation, the community can use this manual to
select the most suitable control measures; this selection should be based not only
on the effectiveness of particular measures but also on their sustainability and
affordability. It is also important to consider the type and amount of support local
health services can provide on a sustainable basis.

Input required from health services and communities for different types of
control measures

Community Health
input service

input

high Simple, inexpensive self-protection methods, requiring the active partici-
pation of the whole community.
Examples: impregnated bednets, house improvement, prevention of
breeding in and around houses.

Technically simple methods to prevent breeding in the field, requiring
active participation of some members of the community under direct
guidance of trained personnel.
Examples: source reduction, larvivorous fish, larvicides.

Methods requiring equipment, trained personnel, and financial and techni-
cal involvement of the community.
Example: insecticide spraying of house walls.

Methods for the eradication of diseases or their vectors, requiring high
investment for a limited period by the health service under the guidance of
vector control experts.
Examples: Onchocerciasis Control Programme in West Africa, malaria
eradication programmes during the 1960s and 1970s.

low Emergency control methods, requiring intense action by health services
assisted by vector control experts.
Examples: Ultra-low-volume spraying (fogging) with insecticides to control
epidemics of dengue.

low

<

high

<
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