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Bednets that kiD 
mosquitos 

by Dr LeeS. Self 
Regional Adviser in Disease Vector Control 

and Dr R.M. Montanari 
Medical Officer, WPRO 

alaria continues to 
be a serious health 
problem because 
the parasites that 
cause the disease 

and the mosquitos that introduce 
them into the bloodstream have 
developed resistance to antimalarial 
drugs and residual insecticide spraying. 

To deal with this difficult situation, 
the Western Pacific Region has made 
some innovative contributions to 
malaria control which are applicable 
not only in the region but elsewhere in 
the world. One such initiative is the use 
of insecticide-treated mosquito 
bednets; the other is the production of 
antimalarial drug-sensitivity testing kits 
(see box). 

The use of mosquito nets dates 
back to biblical times, when they were 
used both for privacy and for protec
tion against insect bites. New tech
nology and chemicals combined with 
this ancient device now make an 
effective defence against disease. 

The procedure for treating nets is 
simple. Nylon or polyethylene nets are 
dipped into a plastic or aluminium 
container holding 15 to 25 litres of 
insecticide solution. Normally one litre 
of solution can treat four or five 
double-sized nets (a total of 11 square 
metres). 

If there are two or three dipping 
stations, about 300 mosquito nets can 
be treated in less than two hours. The 
dosage can vary, depending on how 
long the net is held to drip into 
another container after being 
immersed in the dipping solution. 
About one minute of dripping is 
recommended. The net is then placed 
in a horizontal position to dry. Trained 
staff need to check on the dosage 
applied. 

Safe chemicals 
The nets are treated with pyrethroid, 

permethrin or deltamethrin. The safety 
of these chemicals has been well
established and the people using the 
treated nets have reported no prob
lems. However, the nets should be 
thoroughly dry before anyone sleeps 
under them. 

Depending on the size, the cost of 
the insecticide to treat one net ranges 
from US 50 cents to one dollar. The 
nets are effective against mosquitos for 
a period of six months or more. 

A malariologist in the Philippines 
makes a house-to-house visit. 
Facing page: The whole community in 
this Papua New Guinea village take 
part in impregnating mosquito nets with 
insecticide. 
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The treatment extends the useful
ness of the net even if it has holes in it 
or is tom. Mosquitos entering the net 
are rapidly killed; in effect these nets 
serve as traps. Families are encouraged 
to leave the nets hanging during the 
day. 

Once the benefits of treated nets are 
realised, people h:~arn to adapt them so 
as to cover an open door or window in 
a bedroom. Curtains can also be 
treated, since the insecticide leaves no 
smell or stain. Treated nets can be 
used in areas where DOT indoor 
sprays are no longer effective or are 
not accepted by the households. As 
more countries find it effective, it is 
likely that this appropriate technology 
will be widely used for many years to 
come in the fight against malaria. 

Health volunteers 
In Papua New Guinea, village health 

volunteers (VHV) help to support this 
activity. Mr Grayson Isugapa, a young 
adult living in an oil palm area in 
Waseta, Oro province, provides an 
example. He was one of six VHVs 
trained at the Saiho health centre to 
help in development activities among 
the 80 families of his community. 

Saiho health centre, with three 
others in different provinces, started a 
community-based health programme 
with malaria control as an entry point 
in 1987. The health centre staff trained 
Mr Isugapa to explain to the villagers 
how mosquito bites cause malaria. The 
use of treated mosquito nets was 
introduced to complement treatment 
of fever cases and to give special care 
for pregnant women. More than 1,000 
nets are now in use in each of the four 
health centre areas. Aid Post Orderlies 
living in areas where the nets have 
been sold have reported a decrease in 
the number of fever cases due to 
malaria. 

The people have taken well to this 
idea; in some villages every family has 
bought at least one net from health 
staff. When treated, the nets provide 
strong personal protection against 
mosquito bites. But the most relevant 
benefit perceived by the families and 
individuals using the nets has been a 
general improvement in their quality of 
life: they can now get a good night's 
sleep. 

While the long-term efficacy of this 
new "appropriate technology" has still 
to be confirmed, the capability to 
deliver this service at family level jointly 
by the health staff and members of the 
community has become a reality. 

In China, more than two million 
treated nets have provided protection 
to over five million inhabitants in 
Jiangsu, Henan and Sichuan 
Provinces. Malaria cases were down by 
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A Village Health Volunteer oversees the 
dipping of the nets in the Duke of York 
Islands, Papua New Guinea. 

87 per cent in areas where the nets 
were used. Sichuan Province reported 
its lowest malaria morbidity rate in 30 
years. 

Viet Nam has likewise reduced its 
malaria cases by 80 per · cent among 
the 40,000 people using insecticide
treated nets in forest, mountain and 
coastal areas. There are plans to 
expand this control measure in 
order to protect at least 300,000 
more inhabitants. 
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In malarious areas of the Lao 
People's Democratic Republic, Malay
sia, Philippines and Vanuatu, small
scale trials using treated mosquito nets 
have been carried out. Wider accept
ance of these treated nets by the 
people in these areas is expected. 

To meet the increasing demand for 
bednets, some factories in the Philip
pines have been contracted to manu
facture and sell them at low cost -
around $2 to $4 for double- and 
family-sized nets. Papua New Guinea, 
the Solomon Islands and Vanuatu 
at present import their nets, but 
there is growing interest in producing 
them locally. • 

In Vitro Test Kits 
for Malaria 

by Or Akira Shirai 
Medical Officer. Research 

Promotion and development 

The emergence of malaria 
parasites that are resistant to 
the usual antimalarial drugs, 
principally chloroquine. is a 
significant and sinister bio
logical event for those 
involved in malaria control. 

WHO therefore decided to 
develop an in vitro kit to 
monitor the sensitivity of the 
parasite Plasmodium 'falcipa
rum to antimalarial drugs in 
the f ield. Initially, it was a 
system which required large 
amounts of blood for testing. 
but by 1978 a new format 
made it possible to use a 
much smaller quantity of 
blood. After further adapt
ation and standardisation, 
the WHO microtest kit was 
produced and supplied to 
those working in the global 
monitoring programme of 
f)lalaria parasite response to 
drugs. 

In 1981 . WHO awarded a 
grant to the National Malaria 
Eradication Service (NMES), 
in the Philippines. to prepare 
kits which could be distri
buted widely at no cost. 
Another grant was awarded 
to the NMES in 1982 to 
produce them for global use 
at minimal cost. This colla
boration has continued 
successfully. 

NMES (now called the 
Malaria Control Service) is 
responsible for producing the 
test kits while WHO takes care 
of the administrative details 
and provides technical 
advice and quality control. 

The test kits are used to 
measure the sensitivity of 
fa/ciparum to amodiaquine. 
chloroquine, mefloquine. 
quinine and sulfadoxine/ 
pyrimethamine. Other drugs 
will be added later to this list. 
The simple in vitro kits are 
being used in WHO's global 
drug-resistance monitoring 
programme. which was first 
started in 1980. • 
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