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Environmental Manipulation and Health Education
in Aedes aegypti Control in Thailand

S. JATANASEN 1

Aedes aegypti is generally considered to have been
introduced and established in South-East Asia some-
time before the year 1900. It is now widespread in
coastal urban areas of South-East Asia. Important
early work was done in Bangkok by Stanton in 1920
in a survey of A. aegypti in ports of the Far East.
At that time, it was a problem of yellow-fever
receptive areas, and the control work was done in
ports and airports only.

After the large outbreak of haemorrhagic fever
in 1958, viruses in the dengue group and chikun-
gunya were isolated from patients and from A.
aegypti. It has been established that A. aegypti is
the primary vector of dengue and chikungunya
viruses in areas where haemorrhagic fever has been
reported. Other than the control of the vector, A.
aegypti, no adequate preventive or control measures
are available to deal with the epidemic of haemor-
rhagic fever.
To control epidemics, an intensive health educa-

tion has been initiated, with emphasis on the fol-
lowing three points:

(a) Avoidance of biting by A. aegypti by sleeping with
the protection of a mosquito net.

(b) Consultation of a physician as early as possible on
appearance of disease symptoms.

(c) Prevention of the breeding of A. aegypti in
domestic water containers.

Adult mosquito control by fogging has been
carried out extensively in Bangkok and Thonburi.
Space spray with DDT emulsion mixed with fogging
oil to make 5 %-8% emulsion ofDDT is the formula
used in fogging with a Swing fog or Dynafog
machine.

During the epidemic season, a disinsection team
consisting of one sanitarian and two or three work-
men is sent to a patient's house at short notice.
Every patient's house has to be thoroughly treated
by DDT fogging, and so are all houses within
100 metres of the patient's house.

1 Communicable Disease Control Division, Ministry of
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PILOT CONTROL STUDY

Prior to 1963, no systematic control of A. aegypti
was attempted. The Ministry of Public Health
requested WHO to send a short-term consultant to
advise on setting up a pilot scheme of A. aegypti
control. This project was first started in March 1964,
following the recommendation ofDr F. R. S. Kellett,
WHO short-term consultant.
An area called Huay Kwang, in the suburbs of

Bangkok, was chosen for the project. In this area,
a government housing project was being carried out
for the community of 15 000 people with only
1700 houses at the time. This area was chosen for
the project because it was isolated and fewer A.
aegypti from non-control areas would be expected.
In addition, it was found from past experience that
the people proved to be co-operative with respect to
public health measures. Furthermore, since the
houses were the property of the Government, it was
easy to obtain permission to spray the walls; a law
would be needed to require this to be done in private
housing.
The pilot control study was set up as follows:

(1) preparation phase, (2) pre-operative phase,
(3) initial operative phase and (4) maintenance
phase.

1. Preparation phase
Recruitment and training of the workers were

undertaken. The training was divided into two
parts:

(a) Instruction in the techniques of inspection, identi-
fication of larvae and mosquitos, insecticide
application and care and maintenance of instru-
ment and reporting systems.

(b) Instruction in the techniques of health education,
public relations and obtaining co-operation from
the householders.

2. Pre-operative phase
Actions to be taken before conducting the oper-

ation were as follows:
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(a) Mapping the area, dividing it into small sections
ready to assign to each worker for his daily work.

(b) Announcement of the programme to the house-
holders in each section of the control study area
by public-information media.

(c) House-to-house visits for the purpose of explaining
to each householder about the measures to be
taken, the kind of co-operation required and the
effects of insecticide application.

3. Initial operative phase
This phase was divided into two parts:

(a) A survey or inspection was started, searching for
the breeding foci of A. aegypti in every artificial
container in every house. An A. aegypti index
of 85% was obtained on completion of this first
round of inspection.

(b) Application of the insecticide and larvicide as a
residual spray. DDT, 75% water-wettable powder,
was the only form of insecticide used in this
project. For the convenience of the workers, a
suspension of 5% was prepared.

Before residual spraying was to be carried out,
householders were given notice to remove their
furniture and to protect their food and domestic
animals. Hand-spray equipment was used for
residual spraying to produce a deposit of DDT
(2 g/m2) on all inner surfaces of the house and under
surfaces of the furniture. At the same time, every
container in the house was treated with DDT at the
rate of 1 ppm. All containers were treated as though
they were full of water.

4. Maintenance phase
After completion of the initial operation, reinspec-

tion of all houses in the study area was carried out
every two weeks, and an A. aegypti index was ob-
tained on each of those occasions. On each inspec-
tion, all water containers were treated by respraying
perifocally, spraying on the interior and exterior of
all breedings-sites and adjacent walls. Water con-
tainers were treated on each inspection, whether or
not larvae were found in them.

Results of this pilot control study were satisfactory.
The Aedes index, which was 85% in March 1964,
before insecticide application, dropped to 4.5%
after residual spray and larvicide application and,
after reinspection and perifocal re-treatment, to
0.5%. From July 1964 to March 1965, the Aedes
index was around 0.5 %, and there was no transmis-
sion of the disease in that area after the initial oper-
ation was completed.

DISCUSSION

The environmental manipulation in the control
study did not show much improvement. Co-ordina-
tion with other agencies was necessary, especially
in connexion with the local authorities. Improve-
ment in the service rendered for refuse collection
helped in reducing the number ofsecondary breeding-
places-such as tin cans and coconut shells.

It is an accepted fact that the most favoured
breeding-place of A. aegypti is the domestic water-
container. Attempts to reduce the number of
domestic water-containers are impracticable unless
an adequate piped water supply into houses is
provided.
Another obstacle to obtaining the co-operation

of the people in the study area was the problem of
Culex mosquitos. Culexfatigans, although numerous
in Bangkok, has not been incriminated as an
important disease vector. However, as one would
expect, most people cannot distinguish the " nuis-
ance" mosquitos, such as Culex, from A. aegypti.
They do not understand and sometimes become
angry when they see the worker concerned about so
few larvae in the containers in their houses, while
larvae of Culex mosquitos that abound in the
ditches near these water containers are not elimin-
ated. Action is needed to co-ordinate the supervision
of the A. aegypti control programme and the control
programme for nuisance mosquitos.

Health education must be presented repeatedly
in every round of inspection throughout the year.
Householders must be constantly advised to cover
their water containers properly. In the past, unfor-
tunately, few have responded.
At first, there were difficulties involving recruit-

ment and training of staff. To find the right persons
to do the job of inspection and to educate the public
at the same time is always a problem. There are two
principal approaches for obtaining the co-operation
of the people: one is through public information, in
which the public is educated by radio, newspapers,
television, etc.; the other is through the training of
all workers in the application of an educational
method that enables them to gain the householders'
co-operation.

In training, no definite instruction in public con-
tact is given to the workers, who must exercise tact
and ingenuity in dealing with various types of people.
Indeed, it takes much time and energy to talk house-
holders into approving the use of DDT as a larvicide
in their drinking-water containers. The workers
must also understand how to cope with some aggres-
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sive individuals. Legislation is required to facilitate
the carrying out of routine inspection inside build-
ings and houses and for applying insecticide and
other control techniques. The workers must also
bear in mind that, although they are supported by
law, they should only introduce this factor as a last
resort.

It cannot be overemphasized that the success in
control measures will depend greatly on the degree
of public co-operation, and this in turn can only
be obtained through public-health education. In
addition, a control programme cannot be based on
any single measure. It must be carefully planned and
professionally carried out.


