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Environmental management activities in
malaria control in Africa

P. A. STEVENS'

As a contribution to malaria control in Africa, not only should development projects
be more consistently designed and operated so as to avoid mosquito breeding in inhabited
areas but African communities whose citizens are ready to volunteer their effort and time
should be helped to organize individual and community action against malaria vectors.
Many measures might be undertaken by individuals, including children, as routine house-
hold hygiene measures, and others might be organized as community efforts with the
guidance of regional or community health staff. However, all community actions should
be decided and carried out by community groups, and individuals from the community
should take part in planning and in monitoring the results. Descriptions are given of the
elements of three proposed field trials from which practical guidelines should emerge,
and it is suggested that the success of a trial should be judged as much by favourable
reactions of citizens as by reduction of vector densities.

In the days before the introduction of DDT, the
control of malaria vectors in urban and other eco-
nomically important areas of tropical Africa was
practised by eliminating their breeding places or
concentrating them for more effective chemical larvi-
ciding (1-3). Such measures have not been main-
tained in most of Africa's rapidly growing cities in
recent years, and have not even been adequately
implemented in new water resources development
projects. Domestic piped water systems without
either municipal or private collection and removal of
wastewater are becoming widespread. Urban surface
water drains, where they exist at all, are often im-
properly graded and clogged with refuse. Water
impoundments are designed and operated without
regard to known health hazards.
The control of anopheline breeding should, as a

matter of policy, again be implemented in all urban
and rural public works and other development pro-
jects where human populations will be at risk. The
technical and administrative methods have been well
tested and documented- for example, in the Tennes-
see Valley Authority projects-and may be readily
incorporated into planned or ongoing projects in
Africa (4-8). For achieving vector source reduction
in and around human settlements, however, ap-
proaches must be tried that emphasize community
initiative and action and they must be undertaken
in addition to, or independently from, development
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projects. Such approaches are part of the integrated
malaria control strategy being implemented in the
context of national primary health care programmes.
A deliberately "non-project" approach will limit the
choice and complexity of the methods that can be
used, but in the long run it may enhance the chance
of success. Some well planned and closely monitored
field trials would help in developing realistic guidance
for responsible national health and other agencies.
Such trials should focus particularly on the accept-
ability and effectiveness of measures that are plan-
ned, executed, and even controlled at community
level (9).

CRITERIA OF FEASIBILITY

Community vector control measures must be tech-
nically, economically, and socially sound. Technical
soundness implies that they stop vector breeding
within an effective radius of community dwellings
and can be carried out, or at least verified, by citizens
of the community. An effective radius is often taken
to be 1000-1500 m, but African vectors have been
reported to have flight ranges of up to 7000 m (1);
this point needs to be clarified. Community involve-
ment is important, though it has been widely re-
garded as a major constraint, since the identification
of breeding places and of adult mosquitos and the
choice of effective control measures were assumed to
demand judgement that could be acquired only from
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training and experience; this point too needs to be
examined on the basis of field performance.
Economic soundness implies that community re-

sources can provide or support the labour and
material costs of control measures, except those that
are included in irrigation, highways, hydroelectric,
flood control, or other development projects. It is
often stated that larval control measures unrelated
to development projects are too costly in rural areas;
this needs to be examined in actual trials, taking into
account recurrent costs and other factors. Com-
munity resources ought, as a minimum, to be able
to operate and maintain the works that have been
planned and built by the community (exclusive of
development projects), even if external financial help
is received for capital costs.

Social soundness implies that the proposed com-
munity vector control measures take into account
local customs and habits and that they are fully
understood and wanted by the citizens of the com-
munity. Like other sanitary measures, they must be
consciously carried out by individual citizens as part
of their personal, household, and community efforts
to make themselves and their community healthier.
Community vector control activities should be en-
couraged, supported, and guided in communities
where the citizens recognize malaria as a burden and
where they are willing to plan and carry out the dif-
ficult and time-consuming work necessary to achieve
success (9).

BREEDING CONTROL METHODS

Anopheles funestus, one of the principal vectors
in central and southern Africa, breeds in permanent,
vegetated water, including swamps, ponds, lake mar-
gins, streams, ditches, and ricefields. Recommended
environmental control measures include shoreline
straightening by cutting, deepening, and filling;
shoreline preparation by levelling, grading, and clear-
ing vegetation; filling or draining side pockets; water
level management; introduction of natural enemies
and predators; and drainage, filling, and ponding or
canalizing of marshes and swamps.

A. gambiae arabiensis, the other very widespread
vector, breeds in semipermanent rain pools or over-
flow water, roadside ditches, clogged drainage
ditches, small borrow pits, wheel ruts, hoof prints,
natural depressions on the ground, and puddles at the
edge of rice fields. Recommended control measures
include filling, grading, and drainage.

A. gambiae melas (on the west coast) and merus
(on the east coast) breed in brackish or saltwater
marshes and lagoons, including saltwater fishponds,
and in full or partial sunlight. Recommended control

measures include drainage, deepening and filling,
ponding, canalizing, altering salinity by use of dikes
and tidegates, and vegetation clearance.
The above-listed measures (8) include some which

might be undertaken by individuals in a community,
including children, as routine household hygiene
measures- for example, filling, levelling or draining
wheel ruts, animal hoofprints and other small de-
pressions and removing outdoor water receptacles,
especially just before and during rainy seasons; pro-
vision for drainage of splashed water at courtyard
water taps; and avoiding throwing out kitchen or
bath water indiscriminately. Other measures for
example, shoreline maintenance and vegetation clear-
ing along streams and irrigation channels; filling or
canalizing small marshes; grading and waterproofing
man-made channels of all kinds to eliminate pooling
and seepage; and providing and keeping clean road-
side surface drains- might be organized in rural and
in periurban areas as community efforts under the
technical guidance and support of regional or munici-
pal health staff. Similarly, in both rural and urban
areas, systematic searches for anopheline larvae and
adults might be organized as community efforts, with
larval dippers, adult collection tubes, and flashlights,
the necessary material being loaned for the work by
health staff through the community health workers.
The remaining environmental control measures for

vector source reduction require engineering plans and
supervision. They would normally be implemented as
part of development projects. In order to ensure full
benefits to, and cooperation from, the inhabitants
of labourers' camps and existing and projected new
communities, there should be consultations to ex-
plain the expected elimination of an existing hazard
-for example, in the case of an urban storm water
drainage project, a large swamp drainage project, or
a river training project-or the expected avoidance
of a possible new malaria hazard, as in the case of a
well planned impoundment or irrigation scheme. In
due course, some community members should par-
ticipate in monitoring vector control results (larval
and adult searches) and, if possible, they should also
be employed, for training purposes, on project vector
control work.

ELEMENTS OF FIELD TRIALS

Practical guidelines for the inclusion of environ-
mental management activities for malaria control in
primary health care programmes in Africa might be
drawn from the results of field trials in three types
of community: (1) a rural community not affected by
any development project (10), (2) a rural community
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adjacent to an irrigation or other project,a and (3) an
urban community that is undertaking a storm water
drainage project. The trials might be organized to
cover either single communities or groups of com-
munities of the same or different types. In any case,
the basic study units relating to vector hazards and
sociological implications would be individual com-
munities and the basic study units relating to sup-
porting government action would be the peripheral
health, irrigation, etc. offices.

In order to select locations and prepare detailed
protocols for the field trials, visits should be made
to a number of communities -urban and rural-in
different regions and to a number of corresponding
peripheral government units. These visits would re-
veal the degree of malaria in a community, the vector
breeding situation, and the local attitudes, customs,
skills, and interest in participating in the trials.
During these visits to communities, one would be on
the lookout for local skills in digging of wells, irri-
gation and drainage, contour farming, and pump
operation, which could be utilized in planning and
training others in mosquito control work. Visits to
government peripheral units should confirm that,
after suitable training, they would be capable of pro-
viding technical assistance and referral services in
support of community vector control. The central
offices for health, irrigation, information, etc. might
-if it should appear useful- delegate staff to form
a technical guidance committee for the trials.

Fulfilment of the technical, economic, and social
criteria mentioned earlier will necessitate consider-
able preparatory work, for which about 3-6 months
will need to be allowed to develop the supporting
action. First, texts and audiovisual materials must be
prepared for the training of staff and volunteers and
for public information. These materials must be de-
scriptive, graphical, and field tested in the region or
regions of the future trials to prove that they convey
precise information on the actual malaria and vector
situation and on specific environmental measures
that are effective and that can be locally planned
and executed. Second, public health and irrigation
department staff from the region of the trials and
community health workers from the cooperating
communities must be trained to transmit the infor-
mation developed and to help organize and operate
specific community vector control work. Third, the
prepared information on malaria and on environ-
mental measures to control the vector must be
transmitted to community leaders and inhabitants
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through the media and through the community health
workers.
Each participating community, with appropriate

organizational and technical assistance, should plan
and execute vector control measures and participate
in their evaluation during a period of about three
years. The written plan should be kept as simple as
possible but should include as a minimum the objec-
tives to be achieved and the obligations of the com-
munity and of the supporting government agency or
agencies. It might comprise: (1) a map of the mos-
quito control area showing houses, roads, surface
water, and larval control sites; (2) a listing and de-
scription of control measures; (3) estimates of labour,
materials, and costs; (4) community organization for
executing the plan; (5) collaborative arrangements
with a supporting government agency or agencies;
and (6) reporting forms. In preparing the plan, alter-
native measures might in some cases be considered-
for example, to deal with a marshy depression by
draining it, by filling it, or by creating a fishpond.
Community advisers should demonstrate a rational
way of comparing alternatives (according to initial
cost, annual maintenance cost, reliability, and side-
benefits), leaving the final choice to the community
authorities. Similarly, local people who are experi-
enced in building and operating irrigation systems
are likely to be able to align, level, and mark out
drainage ditches for mosquito control by using rules
of thumb. Community advisers should be prepared to
revise such calculations, if necessary, to ensure that
estimated rainwater collections will be dried up in
seven days or less (8).

MONITORING OF TRIALS

In addition to environmental measures, integrated
malaria control in trial communities will include
other measures. The effectiveness of environmental
measures will therefore be judged by the quality of
the work done, by the absence of vector larvae and
adults in the community, and especially by the re-
actions of community citizens -positive, negative,
or noncommittal-to the programme. Visits should
be made to all participating communities, at different
seasons, and frequently enough to observe changes.
Community leaders and agency advisers should be
alerted to the importance of constant vigilance for
new vector breeding places and readiness to change
methods where necessary. If after three years the
community is essentially free of malaria vectors and
the citizens are satisfied, the trial can be considered
a success.
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RESUME

LES ACTIVITES D'AMENAGEMENT DE L'ENVIRONNEMENT
DANS LA LUTTE ANTIPALUDIQUE EN AFRIQUE

Comme contribution a la lutte antipaludique en Afrique,
il faudrait non seulement que les projets de developpement
soient plus souvent concus et executes de maniere a eviter
la reproduction des moustiques dans les zones habitees,
mais de plus qu'on aide les communautes africaines dont
les membres sont prets a offrir leur travail et leur temps a
mettre sur pied des mesures individuelles et collectives pour
combattre les vecteurs du paludisme. Nombreuses sont les
mesures qui pourraient etre entreprises par les particuliers,
y compris les enfants, dans le cadre de l'hygiene normale
du foyer, tandis que d'autres seraient l'objet d'un effort

collectif sous la direction des personnels de sante regionaux
ou communautaires. Cependant, toutes les actions collec-
tives doivent etre decidees et menees par des groupes corm-
munautaires, des individus faisant partie de la communaute
devant participer a la planification et au contr6le des resul-
tats. L'auteur decrit les elements de trois projets d'essais
sur le terrain qui devraient aboutir a des directives pratiques
et il emet l'opinion que la reussite d'un essai devrait etre
jugee autant d'apres les reactions favorables de la popu-
lation qu'en fonction de la reduction de la densite des
vecteurs.
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