
Mankind 
and the mosquito 

Farsighted research projects are helping the 
National Malaria Eradication Programme of India 
to involve whole communities in disease control, 
with the employment of minimum technology 

by R. Mansell Prothero 

~ 
n the 1950s there were high 
hopes that malaria could be 
eradicated from the planet but 

bitter experience showed that this 
goal was impossible, and even to
day it cannot be achieved in present 
circumstances. In tropical Africa it 
has been impossible to eradicate the 
disease anywhere on a substantial 
scale, and major resurgences have 
occurred in other continents where 
eradication had been far advanced. 

These failures are attributed to a 
complex variety of factors-organ
izational, operational, technical, 
financial and political as well as 
social and environmental. People 
affected by anti-malaria measures 
have unfortunately, and "without 
malice aforethought", contributed 
to the lack of success. Insufficient 
attention was given to these ordi
nary people going about their vari
ous activities. Only recently have 
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we learnt that, with knowledge and 
understanding, it is possible to de
sign malaria control programmes in 
which people and their activities 
can be related as fully as possible to 
the technology being employed. 
And with the people's collabor
ation, the need for expensive tech
nology can actually be reduced. 

An increasing number of small
scale examples illustrate how work
ers in the biomedical sciences are 
recognising the part people play in 
creating health problems and the 
part they may play in finding solu
tions to those problems. India, for 
instance, faced a major resurgence 
of malaria in the 1970s after an 
effective eradication programme in 
the 1950s and the early 1960s. A 
review issued by India's National 
Malaria Eradication Programme 
(NMEP) refers to the roles played 
by human factors-both long-stand-

Malaria surveillance in the Indian pro
vince of Bihar. The blood sample will 
show whether the child is infected. 
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ing (e.g. the movements of people 
which encourage transmission of 
the disease, and the plastering over 
of walls in houses which have been 
sprayed with insecticide to kill mos
quito vectors) and recent (e.g. 
"man-made malaria" consequent 
on irrigation development, hydro
electric projects and flood control). 

The impact of irrigation on 
malaria has long been recognised. 
In India the area under irrigation 
doubled within two decades to 
nearly 60 million hectares by the 
late 1970s. Comparative studies of 
villages in Uttar Pradesh and in 
Haryana with and without irriga
tion, though with comparable so
cial, economic and cultural con
ditions, show a much higher inci
dence of malaria in villages with 
canal irrigation. Poor canal mainte
nance results in standing pools of 
water which favour mosquito 
breeding. Tubewells, on the other 
hand, allow for more efficient water 
control and cause fewer problems. 

As the country's cities grow, ur
ban malaria poses an increasing 
problem. In New Delhi, water sto
rage tanks on rooftops are poorly 
maintained and offer breeding 
places for Anopheles stephensi, 
which is the major vector of this 
form of the disease and has shown 
resistance to the more commonly
used insecticides. People in squatter 
settlements with poor housing, un
safe water and inadequate sewage 
disposal show high levels of malaria 
infection (including malignant fal
ciparum strains). The urban com
ponent on the NMEP covers 
131 towns, including New Delhi, 
Bombay, Calcutta and Madras. 

But the present malaria control 
programmes run by the NMEP are 
expensive to maintain on a long
term basis and, with forward think
ing and experimentation, alterna
tive strategies for the future are 
being investigated. Projects of the 
Malaria Research Centre (MRC) 
(New Delhi) and the Vector Control 
Research Centre (VCRC) (Pon
dicherry) of the India Council for 
Medical Research are important in 
helping to develop such strategies. 

Experimental work undertaken 
by the VCRC in one rural area on 
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the coast near Pondicherrydemons
trates how community involvement 
in anti-malaria measures can lead to 
significant improvement with mini
mal inputs of insecticides and drugs. 
The community project reduced 
malaria infection and also helped 
the people to advance and diversify 
their economy. It was designed to 
demonstrate the economic benefits 
that would follow from controlling 
mosquitos, in the hope that vil
lagers would then maintain this 
control over a longer period. The 
first step was to gain their confi
dence by providing better water 
supplies and primary health care. A 
large lagoon behind a sandbar, a 
major breeding site of the mosquito 
A. subpictus, was cleared of sea
weed (which is used for paper 
manufacture) and instead pools 
were made for the culture of 
prawns. Species of fish which would 
eat the mosquito larvae were intro
duced into wells and other pools, 
and domestic water containers were 
treated with chemicals. As the mos
quitos stopped breeding, the trans
mission of malaria ·fell to zero. 
While these results cannot be repli
cated in the same detail elsewhere, 

Feeling the spleen of a patient will also 
help the doctor arrive at a diagnosis. 
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where problems and conditions are 
different, the project has been ex
tended to involve 21 villages with a 
population of 15,000 within one 
primary health centre. 

In 1982, the MRC began similar 
integrated malaria control work in 
villages near N a diad in Kheda Dis
trict, Gujerat State, which would be 
cost-effective and would provide a 
model which might be applied else
where. This project is based on 
reducing the numerous breeding 
places of malaria vectors, particu
larly of A. culicifacies, the main 
vector, which is resistant to DOT 
and other insecticides. There are 
minor drainage works and other 
environmental improvements in 
which the community is involved. 
Biological control and drugs are 
measures of secondary importance. 
The progress made so far has yet to 
be fully evaluated. 

Among the many human factors 
that affect malaria, movements of 
people are particularly significant in 
most malarious areas of the world. 
They contribute to transmission of 
the disease and inhibit programmes 
for control. Within the last decade 
in south-east Asia and in parts of 
the Indian sub-continent, large
scale population movements must 
have contributed to the diffusion of 
falciparum malaria which is resis
tant to chloroquine, the most effec-

tive and widely-used anti-malaria 
drug. More detailed investigations 
are needed to determine the precise 
significance of such movements for 
malaria transmission and control. 

The VCRC has studied the role 
played by population movements in 
the persistence of malaria on 
Rameswaram Island, lying in the 
narrow strait between the south of 
India and Sri Lanka. Fishermen 
move seasonally between the north 
and south shores of the island and 
between the island and the main
land, and Rameswaram is a "step
ping-stone" for travellers by land 
and sea between India and Sri 
Lanka. It is also an important religi
ous centre and attracts pilgrims 
from all parts of India and from 
Nepal. Increasingly it is being vis
ited by tourists. The patterns of 
mobility are thus complex, but the 
net result is to expose more people 
to the risk of infection. Falciparum 
malaria on Rameswaram Island has 
so far been successfully treated with 
chloroquine but there is the risk of 
drug-resistant malaria being im
ported, particularly by pilgrims 
from the north-eastern states 
of India where resistance has 
occurred. 

The VCRC and MRC projects 
point to the need for India's na
tional malaria programme to be 
flexible enough to deal with local 
needs, and with periodic emergen
cies when epidemic outbreaks oc
cur. Certainly the projects emphas
ise the importance of people in 
disease control and the need for 
their involvement, with the em
ployment of minimum technology 
and with prospects of social and 
economic improvement. But such 
successes as have been achieved are 
highly contingent on intensive in
puts of human skill and very consid
erable dedication by those involved 
in the conception, organisation and 
execution of work at all levels. 
It remains to be demonstrated 
whether similar success can be ex
pected on a vastly greater scale. As 
with agricultural improvements or 
with family planning in India, it is 
difficult to develop and spread ac
tivities on a scale sufficiently large 
to effect major reductions in a dis
ease like malaria which is so wide
spread and affects very large num
bers of people. The formidable 
tasks faced by the NMEP are being 
assisted by the experimental work 
which has been outlined here. • 
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