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The next one or two years should be spent in combing out remaining
cases by a comprehensive system of blood-smear examinations of all fever
cases. Malaria cases should be investigated to ascertain where transmission
is occurring, and radical cure of these cases should be effected. During this
period also, insecticidal spraying should be done, and entomological surveys
carried out to assess its effect on vector prevalence and distribution. In
this way it should be possible to indicate when spraying can be discontinued.
Spraying should be interrupted once the risk of the return of malaria is
eliminated.

The Developing Antimalaria Vigilance Programme
in Thailand

by L. AYURAKrrKOSOL, Malaria Consultant,
Department of Health, Ministry of Public Health, Thailand,
and M. E. GIUFFrrH, Chief Adviser in Malaria and Filariasis Control,
USA Operations Mission to Thailand

The intensive antimalaria campaign at present being carried out in
Thailand began in 1949 when malaria was the chief cause of sickness and
death as well as a major obstruction to socio-economic progress. The
Ministry of Public Health was assisted by WHO and UNICEF from 1949
to 1951 in a pilot project demonstrating residual house spraying for malaria
control. Assistance by the International Cooperation Administration
(USA Operations Mission to Thailand) began in 1951 to expand the cam-
paign to nation-wide proportions. Antimalaria operations have now been
established in 60 of the 71 provinces, reaching virtually all malarious areas
and protecting over 10 million people-i.e., about half the national popula-
tion.

DDT house spraying, directed especially against Anopheles minimus,
the proven malaria vector throughout most of Thailand, is the principal
method of control. The house spraying campaign is scheduled from Feb-
ruary to May during the dry season, in order to precede the increase in
vector abundance which occurs during the rainy season. DDT is applied
at 2.0 g/m2 once a year in each malarious area for a variable number of
years, depending on the findings of the technical surveys. In most areas,
three years of house spraying are sufficient to eliminate malaria transmission
and cause the disease to die out.

Technical surveys are conducted annually in all cantons (administrative
groups of villages) in all malarious areas of the country for the guidance
and evaluation of control operations. The routine surveys are scheduled
for July-December, mainly during the wet season, when there is a distinct
rise in vector abundance and malaria transmission. Other activities of the
malaria control programme include the distribution of antimalarial drugs
and large-scale activities in training and public information.



Criteria. The antimalaria campaign has been highly successful in
reducing malaria in Thailand-in many areas nearing the point of malaria
eradication. As early as 1952, it was evident that residual house spraying
for malaria control could be discontinued in some areas, if those areas
could be adequately protected against the introduction of the disease.
Technical surveys showed that three consecutive years of operations had
eliminated both malaria and its only proven vector, Anopheles minimus,
from areas which were formerly highly malarious. The officials and advisers
of the malaria control programme sought to formulate criteria for discon-
tinuance of house spraying and institution of vigilance against the return
of malaria. Trial and modification have developed the present criteria, but
the principles of vector reduction, malaria elimination, and adequate
protection against resurgence of the disease have remained essentially the
same:

(1) Anopheles minimus must not be found in routine collections in house s
and typical larval habitats.

(2) The malaria parasite rate in infants (aged 1-12 months) must be zero.
(3) The malaria parasite rate in children (aged 2-9 years) must be less

than 1 %.
(4) The spleen rate in children (aged 2-9 years) must be less than 10%.
(5) The area must be surrounded by controlled areas or otherwise

protected from the introduction of malaria.

On the basis of these criteria, in 1953, 1954 and 1955, the house spraying
campaign was interrupted and the vigilance programme was instituted
progressively in areas with populations of 63 727, 414 776 and 1 636 192
respectively. In 1956, the house spraying campaign is operating in areas
with a total population of 6 916 697, while the vigilance programme now
covers a population of 3 055 696 in which house spraying has been dis-
continued on the basis of the criteria mentioned above. On the same basis,
additional areas with a total population of 522 495 have been placed under
vigilance without house spraying. The areas of antimalaria vigilance are
now distributed in 40 of the 60 provinces included in the malaria control
programme.

The status of the programmes in areas after various periods of control
is shown in Table I. Based on the demonstrated rate of decline of the house
spraying requirements, with modifications due to special conditions in some
areas, a projection of the malaria control programme towards malaria
eradication is shown in Table II. It will be noted in Table I that a small
proportion of the areas are being resprayed after interruptions of house
spraying and the institution of vigilance. The present criteria for the re-
sumption of house spraying (or other control activities) are as follows:

(1) Anopheles minimus must be present in 5 % or more of the houses
inspected ; or

(2) malaria parasites must be demonstrated in infants (aged 1-12
months) ; or
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(3) the malaria parasite rate in children (aged 2-9 years) must be 2%
or more; or

(4) special conditions must exist, creating a significant malaria hazard.
Procedures. The term " vigilance " as employed in Thailand is nearly

equivalent to the expression " protective surveillance ". The former term
has the advantage of brevity and lack of emphasis on survey procedures
to the implied exclusion of incidental control operations. By " vigilance ",
it is understood that a year-round safeguarding of all dangerous areas is in
operation. Safeguards include both adequate surveys during the survey
period and any adequate special control activities that may be needed
during the control period.

TABLE II. PROJECTION OF HOUSE SPRAYING CAMPAIGN AND VIGILANCE
PROGRAMME IN THAILAND

Population Population in areas of vigilance
in areas of house spraying Total

Year _ population

continued added total continued added total protected

1950 77503 77503 77503

1951 77503 503809 581 312 581 312

1952 581 312 988937 1 570249 1 570249

1953 1 506 522 1 510 286 3 016 808 63 727 63 727 3 080 535

1954 2 665 759 1 600 683 4 266 442 63 727 351 049 414 776 4 681 218

1955 2 552 719 3 066 137 5 618 856 414 776 1 221 416 1 636 192 7 255 048

1956 4 325 545 2 591 152 6 916 697 1 599 361 1 978 830 3 578 191 10 494 888

1957 5 500 000 200 000 5 700 000 3 500 000 1 400 000 4 900 000 10 600 000

1958 3 500 000 - 3 500 000 4 900 000 2 200 000 7 100 000 10 600 000

1959 1 200 000 - 1 200 000 7 100 000 2 300 000 9 400 000 10 600 000

1960 800 000 - 800 000 9 400 000 400 000 9 800 000 10 600 000
1961 500 000 - 500 000 9 800 000 300 000 10 100 000 10 600 000

The present survey procedures in the areas of vigilance are essentially
those of the technical surveys conducted in the areas of house spraying to
guide and evaluate the control activities. Field units of about three to six
technicians, working with mobile equipment away from local headquarters,
survey all cantons and about 20% of all villages in their area of operations.
The villages surveyed during the house spraying campaign are usually
selected for continued surveys during the vigilance programme. An effort
is made to select the villages which are likely to be the most malarious in the
area.

The routine survey methods employed include the standard techniques
of daytime inspection of houses and environs for adult anophelines, dissec-
tion of female anophelines for oocysts and sporozoites, inspection of typical
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habitats for anopheline larvae, spleen and blood examination of children
(aged 2-9 years), and blood examination of infants (aged 1-12 months).
The surveys are accompanied by the distribution of antimalarial drugs and
public information on the nature of malaria and its control.

In all areas of antimalaria operations, the decision for house spraying
or vigilance is made at the close of each annual survey period, based on the
survey findings and the criteria discussed above. In some cases, the routine
surveys may be supplemented by special investigations. If the decision is for
house spraying, there is ample time before the next annual campaign for such
preparations as bringing equipment and supplies from the regional malaria
control headquarters and training local spraying squads. If the decision
is for vigilance, then the area is omitted from the next annual house spraying
campaign.

Future plans. Until 1956, the house spraying campaign in Thailand was
maintained on a progressively increasing scale. After 1956, the house
spraying campaign will be on a steadily decreasing scale. The 1955 technical
surveys throughout all malarious areas showed that less than 10% of the
areas treated for five years require further house spraying. This indicates
that a sound vigilance programme must be operative after 1960 in over
90% of the malarious areas, as the sole protection of over 9 million popula-
tion against the resurgence of malaria. It is anticipated that the organization
and procedures of the present vigilance programme will require reformula-
tion to meet the special needs of the future. Some of the developments
contemplated at this time, together with problems involved, may be cited
here.

A proposed plan is to carry on the present annual surveys for about
three years in each operational area where the house spraying campaign
has been terminated. During this period, the selection of the most likely
foci of resurgence can be made, and the work of the technical team can be
gradually concentrated on such danger points. Provisions for any required
control work will be continued, together with the distribution of anti-
malarial drugs.

The maintenance of sufficient technical personnel for the long-term
vigilance programme is a serious problem. The Division of Malaria and
Filariasis Control of the Ministry of Public Health now numbers 16 medical
officers and 193 technical assistants. To fulfil the technical requirements of
house spraying and surveillance, it has been necessary for the Division to
employ over 100 technical aides on a temporary basis. These temporary
employees work under close supervision, performing the simpler technical
tasks which can be quickly learned. Additional permanent positions for
fully trained technicians are needed to assure an effective vigilance pro-
gramme. At present, 39 students are expected to graduate from the Chieng-
mai Malaria Training Center in 1957.

It is recognized that the present intensive antimalaria campaign will
require a centralized organization for some years to come, in order to carry
on effective work towards malaria eradication. It is also recognized that
the work of permanent vigilance against the return of malaria, after eradica-

29

803



tion has been achieved, must eventually involve the integration of anti-
malaria activities with the provincial health services.

The government services in Thailand provide -a provincial health office
and a series of rural health centres in each province. In addition to the
health offices and over 700 health centres in the provinces, there are also
government hospitals in all provinces except one, and several mobile health
units are operated in various sections of the country. Provision for accurate
malaria diagnosis, as well as effective malaria treatment in the provincial
health services will obviously be of importance in the permanent vigilance
programme. Personnel and facilities are at present inadequate in most
areas for routine laboratory diagnostic services. Courses in malariology
at the School of Public Health and the School of Medical Technology,
Department of Universities of Medical Sciences, Bangkok, are expected
to contribute to effective technical staffing at the hospitals and health
centres in the future.

As malaria eradication is approached, and antimalaria vigilance in-
creases, it will be more and more necessary to have accurate information
on the occurrence of malaria cases. At present, other than from the technical
surveys, malaria prevalence can only be determined from mortality records
accumulated by the Division of Vital Statistics, Ministry of Public Health,
Bangkok. Much of the diagnosis of cause of death is done by non-medical
people in the villages, and reports from remote areas are not assembled
at the central office of the Division until nearly one year after the deaths
have occurred.

Ideally, for the purposes of malaria eradication, malaria should be a
reportable disease, for which morbidity, as well as mortality, reports are
promptly available to the antimalaria services. It is doubtful that this can
be accomplished in Thailand within the foreseeable future, due to the short-
age of professional health personnel in the rural areas. Consideration is
being given to a plan for the co-operation of the malaria control head-
quarters with the rural health centres in examination of blood slides,
especially of all suspected malaria cases in areas of vigilance. Hospitals
are being asked to confirm all suspected malaria cases by blood examina-
tion.

Surveys have shown that a malaria control problem has persisted into
the seventh year of the present antimalaria campaign in a few areas. It has
also been necessary to respray a few areas after a period of vigilance. Such
areas are obvious potential foci for the persistence and resurgence of
malaria and require careful investigation and development of effective
control measures.

The malaria control problem and vigilance requirements are intensified
in some areas by movements of population. These may be permanent
movements of settlers into new agricultural developments, seasonal move-
ments of farmers to and from temporary shelters in their plantations, and
occasional movements of pilgrims and other travellers. The malaria control
officials are endeavouring to develop an effective answer to this problem
by special residual spraying schedules in affected areas and by the use of
antimalarial drugs for malaria prevention and treatment.

804 NOTE-S



MALARIA SURVEILLANCE IN TAIWAN 805

Until malaria is thoroughly controlled on both sides of all borders of
Thailand, the possibility of redistribution of malaria is a serious problem.
Malaria eradication and antimalaria vigilance require every possible effort
towards co-ordination with and assistance to malaria control programmes
in neighbouring countries. At present, Thailand is assisting the Laos malaria
eradication project with technical training and consultation. Thailand is
also a charter member of the Antimalaria Co-ordination Board, estab-
lished by recommendation of the Phnom-penh Malaria Conference in 1956.

Malaria Surveillance Programme in Taiwan

by C. T. CH'EN, Vice-Director, Taiwan Provincial Malaria Research Institute, and
K. C. LUANG, Director, Taiwan Provincial Malaria Research Institute

The objective of a malaria eradication programme is to eliminate all
sources of malarial infection from a given area. It includes a complete
interruption of malaria transmission and the elimination of residual malaria
from the population concerned. Furthermore, it should also provide means
to prevent imported sources of infection. In fact, with the remarkable
properties of various insecticides, particularly DDT, a number of countries
have made amazing progress towards this objective. However, it has
been observed that some species of vector anophelines have acquired DDT
resistance after several years' exposure to the insecticide and have not bren
effectively controlled. If this were to happen in a country or an area where
malaria had not yet been eradicated, it would certainly seriously affect
the malaria eradication programme even if it did not render it completely
impracticable. It is therefore believed that a malaria eradication pro-
gramme must be planned in such a way as to obtain the greatest benefit
from the insecticides so that their application may be stopped while they
are still effective against the vector. However, interruption of the applica-
tion of insecticides does not necessarily mean that the final objective has
been achieved. Intensive and extensive follow-up activities through an
adequate epidemiological surveillance scheme that provides machinery
for the search for sources of infection and the necessary control measures
are still needed. Such an epidemiological surveillance, as recommended
by the Second Asian Malaria Conference,a should be commenced before
the discontinuation of spraying.

Taiwan's malaria eradication programme has now come to the point
where an adequate epidemiological surveillance programme has to be
put into full operation. The whole island has been sprayed three times

a World Health Organization, Malaria Conference for the Western Pacific and South-East Asia
Regions (1956) WId Hlth Org. techn. Rep. Ser., 103, 28-29


