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1. INTRODUCTION 

1.1 Purpose 

The Malaria Project Evaluation Team was asked to 
evaluate the degree to which the National Malaria Control 
Program has attained its objectives as delineated in Health 
Development Plan No. 5 (1982-1986); to assess the contributions 
of the USAID-funded Anti-Malaria Project to the achievements of 
the RTG Anti-Malaria Program; to determine the unmet needs of 
the Anti-Malaria Program; to make recommendations for improving 
the effectiveness of the program; and to review available 
resources and potential external assistance for meeting the 
needs of the program. (For detailed terms of reference see 
Annex· 1, Scope of Work.) 

1.2 "Modus Operandi" 

At the initial briefing session for the Team, the 
Malaria Division presented a tentative schedule for the Team 
activities which was agreed to without change. The itinerary 
for field visits included problem areas in each of the 5 
regions as well as regional, zone (unit), sector and village 
activities. 

1.2.1 Field Visits 

During the 22 days of field visits, the Team 
inspected all 5 regional offices, 9 zone offices, 13 sector 
offices; met and talked with 54 regional officials, 33 zone 
and assistant zone officers, 64 sector officers, 15 field 
workers, 6 malaria volunteers, 4 health volunteers; visited 
26 malaria clinics, 1 health center, 6 hospitals and traveled 
4,500 kilometers by plane and 3,080 kilometers by microbus. 
(For detailed itinerary of field visits see Annex 2.) 

1.2.2 Reporting 

At the initial briefing sessions at USAID and 
at the Malaria Division it was emphasized that much information 
on the project was already available through the USAID Anti­
Malaria Project Mid-Term Evaluation of 1981 and the Final 
Evaluation of 1983 as well as the l\ssignment Reports of the 
Project Monitor, Richard B. Kalina. It was therefore indicated 
that the Team should concentrate its efforts on updating of 
the information for the one year extension of the projtct 
and devote most of its efforts to a careful analysis of the 
available information in terms of its significance for future 
planning. 
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1.3 Executive Summary 

The Evaluation Team has visited problem areas of all 
five regions, discussed problems with all levels of office, 
laboratory and field personnel and to the extent possible 
attempted to address all of the issues contained in the Scope 
of t'lork (Annex 1) . 

The Team wishes to make it clear that it considers 
the Thailand Anti-Malaria Program to be a well-organized and 
operated program with many unique feat~res worthy of duplica­
tion in other country programs. In keeping with the terms of 
reference in the Scope of Work and the instructions given in 
the initial briefing, the Team has concentrated on an analysis 
of problems and suggestions for improvement. In so dQing it 
has been necessary to identify weaknesses. Criticism is given 
in the spirit of finding ways of making a good program better. 

The Team has concluded that the USAID-funded Anti­
Malaria Project has been carried out efficiently for the most 
part and has contributed to the dchievem2nt of the obj~ctives 
of the RTG Anti-Malaria Program. Although the stated objec­
tives of the Malaria and Vector Borne Disease Control Program/ 
Health Development 
met, substantial 
can be expected. 

Plan 
progress 

No.5 
has 

(1982-86) 
been made 

have not 
a~d furt

been completely 
her progress 

However, there are a number of serious problems 
impeding further progress in reducing the incidence of malaria 
in Thailand. The Team is of the opinion that the overriding 
need at the present time is to develop a long range plan which 
will lead to a solution vf these problems and thl1s incrl?<:ase 
th~ effectiveness of the program. The Team report contains 
numerous suggestions for development of such a plan. 

The report also reviews resources for meeting future 
requirements, identifies certain requirements as being suitable 
for external assistance, identifies some potential donor agen­
cies and suggests exploration of the possibility of multi-donor 
funding to meet the future needs of the program. 
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2. CURRENT STATUS OF TilE MALARIA CONHtOL PROGRAM IN THAILAND 

2.1 Epidemiology 

2.1.1 Malaria Control Strategy 

As a result of the WHO revised global strategy 
of malaria eradication, the plan of anti-malaria operations in 
Thailand was revised. During the period from 1971-1976, the 
plan of operations was designed to meet the costs of the 
project in the face of budget reductions by adjustinq program 
phasing and developing appropriate criteria for implementation 
activities. By 1979, the areas of the country w~re divided 
into two operational areas which consisted of: 

2.1.1.1 Control A~ea: This area covered forested, 
mountainous and borr.er areas where malaria transmission persls­
tently occurred with varying degree of endemicity. The strategy 
applied in this area is that of long-term malaria control. 

2.1.1.2 Eradication Area: This area covered most of 
plains areas where malaria transmission receptivity is low and 
there was evidence that malaria transmission in these area~ had 
been interrupted. The strategy applied in these areas is to 
prevent the re-establishment of malaria transmission thus 
malaria eradication methodology is utilized. 

2.1.2 ~hasing of the Pro9ram 

Since the inception of long-term ~alaria control 
strategy, the progress of phasing the operational areas of the 
country was as follows: 

____~~~!'.Lro_Rulation in Mill ions 
1979 1980 1981 1982 1983 1984 1985 

J 
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From the above program phasing, it appears that 
the division of operational areas was constantly maintained 
throughout the program. It is not possible for the Team to 
determine whether there had been any shifting of areas from 
one to another. 

2.1.3 Anti-Malaria Activities 

In 1978, the Malaria Division had issued 
guidelines for inlplementation of malaria control measures and 
the anti-malaria activities in the country were carried out 
under the guidelines. The control measures currently applied 
consist of the following: 

2.1.3.1 Residual Insecticide House Spraying: This 
measu~e is still being considered as the major malaria control 
measure to be used in the control area. However, the guide­
lines advise that some control areas may be exempted from 
residual spraying if the following criteria are met: 

a. A village (or part of a big village) not 
under the influence of An. dirus. (An. balabacencis) , An. 
minus, and/or An. maculatus and where-there is no eviience 
of pers is tent transmissioi1-of malaria. 

b. A village (or part of a big village) under 
the influence of An. dirus, An. minimus, and/or An. maculatus 
where the incidence of malarIa contracted in the-Village is 
0.1/1000 population or less. 

c. In urban and semi-urban areas. 

d. Armed forces or police camps, forestry or 
wood workers camps, refuget:! camps, mining operations, road 
constru~tioc caffi~S and other similar situations where other 
methods of control arc being applied and arc found to be 
adequate. 

Uased on the above criteria, the areas not to be 
spruyed huve to be assessed and recommended by the Regional 
il!,;sesnment team from other regions. However, the suggested 
uS~CG~;l1lent could not be followed and the assessment and de­
cision were cntirely left to either the Zone or Sector staff 
who arc re~JPomdbl(! [or those areas. 

The '!'eil!n olJ!i(!rvecJ that in some sectors, there was a 
lC'ndc'llc'I ~.() reduce! the arca to be covered by residuul spraying 
beCllll!;(' of the IJro1>101Tl!i of re~;intance of vi 1 1 ilCJen; to spraying 
rathel' lhall b,IfH'd Oil LIle above criteriu. 
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2.1.3.2 Malaria Case Detection and Treatment: This 
measure is applied in both control and eradication areas. The 
method of case detection depends on malaria clinics, malaria 
voluntary collaborators, hospitalsi health centers and active/ 
selective case detection. Sulfadbxine-pyrimethamine plus 
primaquine are used for presumptive treatment and the recom­
mended adult dose is 2 taLlets of sulfadoxine-pyrimethamine 
and 30 mg. of primaquine for areas where P. falciparum shows 
good or partial response to sulfadoxine-p~rimethamine and num­
ber of tablets of sulfadoxine-pyrimethamine should be increased 
to 3 in areas where P. falciparum shows poor response to 
sulfadoxine-py~imethamine. 

M.S.P. (Mefloquine 250 mg. and sulfadoxine 
500 mg. and pyrimethamine 25 mg.) is being used for radical 
treatment of P. falciparum positive cases. The recommended 
adult dose is-3 tablets MSP and JO mg. Primaquine given as a 
single dose. This regimen was started country-wide in early 
1985. For P. vivax and P. malariae infectiona, standard dose 
of 1500 mg.-chloroquine for 3 days and 14 Jays of 15 mg. 
primaquine are used for tredtment. Quinine and tetracycline 
are recommended for alternative treatment of P. falciparum 
cases who are allergic to sulfa drugs or demonstrating failure 
to MSP. The adult dose consists of 3x600 mg. of quinine per 
day for 3 days, 2x500 mg. cf tetracycline per day for 7 days 
and 30 mg. of primaquine on the last day of treatment. 

2.1.3.3 Primary Case Investigation. The attempt is 
made to investigate all malaria positive cases in order to 
determine the source of infection which will lead to specific 
foci of transmission. 1J0wever, due to extensive movement of 
population and large number of malaria cases, all positive 
cases could not be totally investigQted. 

2.1.3.4 SUEElcmentary Measures. 'rhese m2asures are 
recommended in areas where the application is feasible. The 
following measures are now being practiced. 

Space spraying using thermal fogging. 

Larviciding using abate. 

Larvivorous fish. 

Self-protcction by encouraging the 
communi ty Lo u~;e the available methods 
for pen;ona 1 pre tee tion . At present, 
rnosljui to IlP(!; .wcl r-c])cllontB are being 
olllphll~;izc·cl. 

Source rf~dl1ct.i on. 

('
:J 
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2.1.4 Malaria Situation 

The malaria situation in Thailand can be deter­
mined from the results of malaria case detection. Over the 
past 10 years, the maximum number of malaria cases was reported 
in FY 1982 with total cases of 464,353 (Annex 3). 

The increase of cases was more pronounc~d in 
Regions I, II and V while in Regions III and Iv, the peak was 
observed in FY 1981. By FY 1983, malaria incidence in the 
country had drastically dropped with a total case load of 
266,633. The reason for the reduction of malaria cases during 
1982 to 1983 was not clear. It was believed that climatological 
and entomological factors might not be the cause for this 
reduction and that the most plausible explanation was attributed 
to the striking increase in tl.c number of malaria clinics and 
productive malaria voluntary collaborators which resulted in 
early diagnosis and appropriate therapy. However, in FY 1984, 
malaria was slightly increasing in comparison to FY 1983. The 
increase was noted only in Regions I and V while in other reyiol!s 
the status was either maintained or decreasing. The trend of 
countrywide malaria incidence in FY 1985 will probably be main­
tained at the level of FY 1984. In Region IV, a striking 
reduction of cases was observed during the first 7 months of 
FY 1985, while in Region I, malaria is on the increasing trend 
and by the end of FY 1985, the number of ~ases may exceed that 
of FY 1984. 

The parasite species formula has not signifi ­
cantly changed during the period from 1980 to 1984 (Annex 4). 
P. faliciparum is still the predominant species with a range 
~f 65% to 70% of all infections. P. vivax waJ found at a range 
of 30% to 35% of total infE"ctions while P. malariae was rare. 
It is interesting to note that the parasIte species formula 
of Region IV is different from the above pattern by demon­
strating even distribution of ~. falciparum and P. vivax. 

Malaria mortality is on the decreasing trend. 
The malaria mortality rate had droppnd from 0.2 per 100,000 
population in 1979 to 5.9 per 100,000 population in 1983 (Annex 
5). A marked drop of malaria mortality was noted in 1983 which 
corresponded with the pronounced reduction of malaria casen in 
the country. The 'fearn had learned from the hospitaln which 
were visited during the trip that cerebral malaria was still 
the main cause for malar ia de.:lths. In Trad 1I0spi till, dllr inC] 
FY 1984, amonC] 3,856 malaria cases, 50 had cerebral malilda. 

6 
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2.1.5 Problems 

The major problem in controlling malaria in 
Thailand is caused by occupational migration of population. The 
migration which involved both internal and exter~al movement has 
had a reverse impact on the effectiveness of control measures. 
Region II had analyzed data of malaria cases in FY 1984 and 
found that only 3.3% of the cases had contracted malaria inside 
the villages while 89.0% and 7.7% were infected in the forested 
area and neighboring countries respectively. 

In zone 6 Trad of Region V where the problem of 
people migrating across the Kampuchean Border for gem mining 
prevailed, 6,740 m~laria cases were reported from this group 
durin~ FY 1984, and sn far there is no effective measure 
available to protect these people from malaria. 

Another major problem of the anti-malaria ~roqram 
is P. falciparum resistence to drugs. This problem has impeded 
the success of the program fC"r many years ilnd continues to 
persist. Although, Hefloquine the new drug introduced for 
treating P. falciparum malaria, is a promising one which gives 
a cure rate of up to 97%, the problem still remains with 
presumptive treatment since there is no efficient drug to be 
used. Sulfadoxine-pyrimethamine which is currently being used 
for presumptive treatment was found to be less sensitive to 
P. falciparum. In recent studies carried out by the Halaria 
Division, sulfadoxine-pyrimethamine gave a cure 
from 0-36% only. 

rate ranging 

2.2 Operational Entomology 

2.2.1 Halar.ia Vectors 

Among the anopheline mosquitoes recorded in 
Thailand three are reco~nized as primary vectors; An.minimus, 
An.balabacen!Jl.s (An.clirus) and An.maclliatus ilnd Lwo-;)s.secondary 
vector!J; Ail-:sllnda1cu~; and An. ac~nrtu-s-:-An~- ph iIi I':P i ll0.ns is, 
An. c:...a.!!~E~.~_tj_~~ <1 11 c,] ~~c~l.~.~rf ac i]~ilrc cons"rdci:'cd-'il!;-!.;tj'F.P~(; ted 
vectors In certaln situatlons. 

At prC'!;ent, An.rninirnll!; i!; the mont import:ant 
malaria vector in the COllntrY-.-rC'brccdn in !llow rllnninq !:trUllJnS 
in [orc.·!iled lind cleared foothilln. Accordillq to av.-.il"bh' 
record:. An.minillll1!l in proviilent throl1q/lollt tlw counlry l~XC('pt 
pn>iJilbly--lil(!'-moBtnolJtl10rn pilrt. J n th(~ p,lrly YC'l\rn of t1H' 

7 
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malaria campaign An.minimus responded favorably to DDT residual 
spraying. However, under the long term i.mpact of DDT residual 
spraying it has become more exophilic and exophagic, and 
consequently its response to the DDT spraying has decreased. 

An.balabacensis (An.dirus), the forest mosquito, 
is the most efficient malaria vector in Thailand. Due to its 
exophilic and exophagic habi ts in association with the human 
ecology and housing structure in forested areas, DDT residual 
spraying has not produced the desired effect. Nevertheless, 
it has maintained a certain level of control. 

An.maculatus which breeds in running water 
streams was incriminated only once in the most southern part of 
the country. A research project to study the bionomics of this 
vector and its role in malaria transmission in two areas, one 
in Songkla in the South and the other in Pakchong in Central 
Thailand has just been completed and results are awaitc~. 

An.sundaicus, a malaria vector in the coastal 
areas is responsible for sporadic malaria outbreaks as in the 
island of "Samet" in Rayong Pro'lince. 

An.aconitus, a rice field breeder is probably 
responsible for the-low maiaria tr.:lnsmissio!1 i.n plain areas. 

Although some tolerance to DDT has been reported 
in some mosquito populations in limited areas with hn.minimus, 
An.balabaccnsis, An.maculatus, An.philippinensis, An.aconitus, 
generally speClk-ingallvectors ar<~-sti.ri susceptible tc.' the 
insecticide. 

'rhe ent()lllologicCll manpower at the Balaria Head­
quarters, Regionnl Offices and Zones .:lro as follows: 

~e.nJ9!:LJ~e_9.i_Q .n_~.~ ~~.~9.!T19J-.o.~.i2 ts Heqional Zonal Investi­-- 'rea'm---InJ..omqJ..QlLi~.~~. li~..t_rQ]i::1~~s * 
IIQ 1 2 
ReI]. 1 1 1 1 7 
Re a. 2 1 2 2 6 
Rca· 3 1 1 2 6 
RC9· tl 1 1 1 7 
Hr/]. S 1 1 7 

Tu la 1 <., 6 7 7 33 

fl 

http:9.!T19J-.o.~.i2
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*Each zone has one "Zonal Investigation Team," 
consisting of a leader and four insect collectors except in 
Region 2 where each team includes one additional staff, an 
assistant team leader. 

The increase in the number of qualified entomolo­
gists is expected to reflect favorably on the entomological 
activities in the program. 

The majority of the professional staf~ are 
university graduates; six with M.Sc. degree or equivalent, two 
are still studying for their M.Sc. and two with B.Sc. 

2.2.3 Training 

The last refresher training for team leaders was 
conducted in 1982. In order to up-date the knowledge of these 
staff it is imperative that they should attend one refresher 
course per year. The course should be designed to cover their 
field needs. 

2.2.4 Entomological Activities 

The current entomological plan of field 
activities was developed in 1978. Considering that this plan 
was discussed in reports of previous assessment teams, in 1979 
1981 and 1983, it is th 0 refore unnecessary to repeat what has 
been mentioned earlier. In this report only the most important 
aspects 
made in 

in connection with each activity and 
1984 will be discussed. 

the achievements 

2.2.4.1 Evaluation of anti-adult measu
areas 

res in indicator 

Originally, this activity was planned as a 
component of the overall epidemiology evaluation procedure to 
rletermine the long term effect of DDT residual spraying in 
control ar.-eas. However, only the entomological plan of work 
was implemented in some villages. The method of evaluation was 
to measure trends in the response of the malaria vectors to the 
control measures applied. The vectorial capacity was used as a 
tool for interpretation of results. 

In the implcmcntution of thi!> activity, prob­
lems were faced in the collection of sllffici0.l1t sampler; and 
i n t ~~ r pre tat ion 0 f r c ~nll t s . '1' Iw r (' a son!; citedin t his con n c c t: ion 
.included selection of vil1.vJ(!!1 which did not Inect the laid down 
crttcdcl and fillllt.c; il~>!lOCi'ltCld wi.th til<' (~nt.olTlolo<Jicil] !;,)mpllnq 
method:; ilnd intcrpx-etation of llle J"f'!iI11l!; i1chievpc] by (lll1p]oyrnent 
of the thooretictll parlllllctpr!i invo)vC'd in tll(l vectorial capacity 
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equation. As a result there was a constant change in the study 
villages but at the same time no attemp~s were made to revise 
or adjust the method of evaluation for a number of years. 
Gradually the number of study villages was reduced, and in 1983 
the procedure of evaluation was revised. Accordin91y. compara­
tive observations were planned in DDT sprayed versus non-sprayed 
and DDT sprayed versus fenitrothion sprayed villages. One DDT 
sprayed village and a control were selected in each of Regions 
1, 4 and 5 and two DDT sprayed villages c.!nd two fenitrothion 
sprayed villages selected in Region 2. Entomological activities 
include indoor and outdoor man biting collections, animal bait 
catch and indoor resting collections for six nights per month. 
Observations are in progress. The control village should have 
been unsprayed for the last 6 to 7 years. 

Technically the revised plan is sound but the 
problem is to find a comparative control village which has not 
been sprayed for such a period of time in a llighly receptive 
area. Also,with the exception of one study area in Region 2, 
the comparative villages in the other study areas are far apart, 
and in different Districts. The question here is whether these 
villages are comparable. In view of the time limitation th0. 
Team could 
villages i

not go 
n order 

into details 
to elaborate 

concerning the selection of these 
more on this activity. 

2.2.4.2 Monitoring of vector susceptibility 
CIdes in control areas 

to insecti­

suspected vectors 
The susceptibility of malaria 
to DD'r is mon.5.tored regularly 

vectors and 
in indicator 

villages by applying the standard WHO adult susceptibility test. 
Additional tests are also carried out in areas where vectors are 
encountered in sufficient numbers. 

So far all malaria vectors are susceptible to 
DDT with the reservation that seme degree of tolerance has been 
reported in few mosquito populati0ns of An.minimus, An.balaba­
censis, An.maculatus, An.aconitus und An:-Pilmpprnc:nsTs, 
particularly from the North. It is oflnterest to note thut the 
level of tolerunce, recorded some years ago in a populat~on of 
An.minimus from Pllrae, which remained at more or less the same 
Ievelfor-a number of years has recen tly shown a decrea~>i nq 
trend. The reusons ure not known und reCju ire i nves t iga ti on. 

'J'ests carried Ollt wi th other j nBccticiclr'!; !;uch 
uS fenitrothion, malathion uncl dieldrin, ultilollqh vpry limited, 
huve Bhown that the primary and !;cc;onclar-y vC'ctor-n are !;\!!;c(!pti.ble 
to the:H~ compound!;. 

10 
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In 1984 a total of 39 susceptibility tests were 
conducted in the project against 60 in 1983 and 94 in 1982. 
These records show a significant decrease in the number of tests 
carried out during the last two years. The output of the 
different Regions in the number of tests carried out during the 
last two years is as follows: 

Number of susceptibility tests, 1983/1984 

Region DDT FNT DLN Total 

1 9/3 1/1 10/4 
2 27/13 3/1 30/14_.3 7/6 1/2 8/8 
4 9/7 9/7 
5 2/6 1/- 3/6 

To ta 1 54/35 5/4 1/- 60/:9 

The Team recognizes that many of the entomol­
ogical staff have long experience in conducting adult suscep­
tibility tests but the Team also expresses concern regarding 
the inadequacy in the nUlmer of tests conducted. In the Thai 
Malaria programme where residual insecticide application is a 
major control measure using DDT and fenitrothion at the same 
time and in the same villages in some of the areas, it is 
essential to monitor adequately and regularly the susceptibil­
ity of malaria vectors and suspected vectors to these two 
compounds and possible alternatives as well. 

The Team also noted that the form developed 
earlier by the project for the compilation of data and presenta­
tion of results obtained in a number of years to demonstrate 
trends in susceptibility to DDT and other insecticides in 
indicator villages is not in use or properly used except in 
Region 2. This form is not a replacement for individual test 
forms. 

From the discussions made the Team noted the 
shortage of insecticide papers which used to be provided by WHO. 
The test papers were not ordered in time apparently due to 
ad~inistrative delays and the reduction of WHO assistance. In 
view of the cOJltinuing need for these materials, arrangements 
should be made to insure their regular supply. 

11 




INTERNATIONAL RESOURCES CONSULTANTS 


2.2.4.3 Foci investigation in eradication areas 

Previously, foci investigation including both 
entomological and parasitological components was the main 
activity of the zonal investigation 'teams, until the implementa­
tion of the current plan of work in 1978. According to past 
experience most of the investigations carried out during that 
period were not conducted in time and/or at the right place, 
and therefore the entomological results obtained were inconclu­
sive. 

In 1984 the number of foci investigated was 
only 27, representing an average of less than one per team. This 
number is considered inadequate especially in relation to the 
size of areas in the eradication programme and number of zonal 
teams ,- and, therefore, should be increased taking into account 
the two factors mentioned above. 

2.2.4.4 	 Collection of data on receptivity in eradica­
tion areas 

In 1976 a tentative criteria for mapping 
receptivity based mainly on the terrain was developed at the 
malaria project. The plans made at that time also called for 
entomological surveys to verify and up-date information concern­
ing the estimated level of receptivity in villages in the 
eradication program. Records on the number of entomological 
surveys carried out in 1984 and the results obtained are shown 
in the following table: 

No. of villages R e c e ~ t i v i t Y.. 
Region Studies High Moderate Low Nil 

1 19 5 1 10 3 
2 7 3 4 
3 17 2 7 7 1 
4 14 5 6 2 1 
5 6 4 1 1 

Total 	 63 19 18 20 6 

A special form HE5 for recording relevant 
information on t,he terrain and vectors in each village was 
developed for this purpose. 
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The Team noted that although all concerned at 
sector offices and zones are aware of the concept of receptivity 
and its value in the planning of their field operations especial­
ly in case of malaria outbreaks, the relevant form was either 
unavailable or not up-dated in many cases. 

2.2.4.5 Spot check in control areas 

This activity is carried out to determine the 
malaria vectors in control areas and to locate villages with high 
density of mosquitos for carrying out susceptibility tests. 

In 1984 a total of 293 spot checks were carried 
out. An.maculatus was found in 149 villages, An.balabacensis 
in 33 villages and An.minimus in 144 villages. 

2.2.4.6 Special studies 

Special studies are usually carried out in 
connection with local problems. They are planned and conducted 
by the regional or zonal teams independently from headquarters, 
without proper protocols. A number of these studies are carried 
out every year. In 1985 a total of 17 studies are planned for 
implementation. 

From the discussions made on some of these 
studies such as the one on "Resting habits of mosquitoos in 
connection with DDT spraying on tin roofs," where observations 
are carried out in sprayed house- rather than unsprayed ones, it 
is doubtful that the objectives of the study will be achieved. 

Considering the time spent and manpower involved 
it would be advisable to devote more effort to the planning and 
implementation of these studies with clear objectives, adequate 
supervision, and in collaboration with Headquarters. Studies 
which are promising may be converted into research projects. 

2.2. 5 General remarks 

There is no doubt that with the available 
manpower and qualifications and experience of those in charge 
of the entomological activities at headquarters and regional 
offices, the Malaria Division has the means to carry out a 
sound entomological program. Therefore,the low output of 
entomological activities in 1984 was rather surprising. In 
connection with the three activities car~ied out usually by the 
zonal investigation learns namely, foci investiqation, receptivity 
studies, and spot checks, the avcraqc output per team amounted 
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to 0.8, 1.9 and 8.9 respectively. Also the number of suscepti ­
bility tebts carried out by the regional teams and some of the 
zone teams was very low. As explained by some of the staff this 
situation was due to an increase i~ activities in connection 
with special studies and research projects which although true, 
in some of the cases, should not reflect to that extent on the 
other activities. 

2.3 Field Operations - Residual Spraying 

The plan of operations calls for residual house spray­
ing once or twice a year depending on tbe epidemiological 
characteristics of the area. DDT is still effective and is the 
insecticide of choice with 75% DDT wettable powder being used 
excep~ in areas of better houses where 25% DDT emulsifiable 
concentrate is used. Fenitrothion, 40% wettable powder is 
scheduled for villages bordering Kampuchea, Laos and Burma. 

The Team examined the residual spray records at every 
office visited and soon discovered that the statistics as com­
piled were misleading, particularly for the past 2 years since 
a shortage of insecticides had developed. 

2.3.1 Examples 

In Zone A the 1984 Plan of Action target of 
population for spray coverage was 162,186, but the revised 
target was 97,466 and the actual population covered was 88,543. 
This was listed in the statistical report as 90.85% ~chievement 
of target with only 9.15% of the houses unsprayed. However, 
if the percentage was based on the number of houses which should 
have been sprayed, then the achievement of target was only 
54.6% with 45.4% of the houses unsprayed. 

In Sector B the Plan of Action for 1984 called 
for spray coverage for a population of 33,425 which was reduced 
to 17,431 in the final spray plan and a population ot 16,483 
was actually given protection by spraying. Reports showed 
this as 94.56% achievement of target including completely 
sprayed and partially sprayed houses. Actual achievement ot 
target was 49.3% and 50.7% of the houses which should have been 
sprayed were completely unsprayed. 

In Zone C the Plan of Action for 1985 (1st 
cycle) called for spray protection for a population of 90,000. 
The amended target was 43,000 and the actual population given 
protection was 41,000. Instead of 95.3% achievement of target, 
there was only 45.5% achievement of target. 
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2.3.2 Reason3 for reducing spraying targets 

The reason given fQr the reduction of the target 
population in mos t cases was shor.tage of insecticide, but other 
reasons included shortage of money or a lack of flexibility in 
hiring the required number of spray men at the time needed, heavy 
rainfall and/or flooding, and security problems in border areas. 

2.3.3 Incomplete spraying 

The figures given above for Zone Ai Sector B 
and Zone C still do not give an accurate picture of the 
performance of the residual spray program since the percentage 
of ho~ses sprayed included those partially sprayed as well as 
those completely sprayed. According to the records examined 
in the field, the percentage of houses incompletely sprayed 
varied from 6% to 43% in the various Zones visited. In the 
compilation of statistics for the entire country in 1984, 27.4% 
of the houses were sprayed incompletely. Although records 
are kept to indicate whether an incompletely sprayed house has 
25%, 50% or 75% of the sprayable surface covered, the figures 
were not readily available and were difficult to interpret. 
In interviews with field personnel, most of them indicated that 
the room most often refused was the bedroom and that in many 
cases the only surfaces sprayed were the eaves and under the 
house. 

Careful examination of Annex 10 showing the 
results of spraying operations from 1980 to 1984 shows that 
there has been a small but steady increase in the percentage 
of completely sprayed houses and a corresponding decrease in 
the unsprayed and incompletely sprayed houses. 

2.3 . .1 Criteria for spraying and withdrawal of spraying 

Many Zone and Sector officers are having to 
make very difficult decisions since they are having to decide 
how many and which villages and houses to spray based on the 
availability of insecticides instead of on th~ criteria laid 
down in the plan. Fortunately most of them are making good 
decisions or the situation could be much worse. Priority is 
being given to farm huts and to villages with indigenous cases, 
but the degree to which the rest of the criteria for spraying 
are being observed varies from area to area. Most of the Zone 
chiefs appear to be aware of the importnnce of terrain, recep­
tivity, presence of vector species and indigenous transmission 
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and perhaps take them into account sub-consciously, but nearly 
all of them indicated that the principle and in some cases the 
only criterion for spraying a village was the presence of an 
indigenous case in the previous year. Only one region consi­
dered the record for the previous 3 years. 

2.3.5 Fenitrothion Spraying 

With assistance from the Japanese Government 
the malaria project started the use of fenitrothion w.d.p. 40%, 
1 g/m2 since 1982 iil some selected border localities. Some 
areas are receiving two rounds of fenitrothion spray per year 
and others are receiving one round of DDT in the first cycle and 
one rDund of fenitrothion in second cycle. The policy of 
insecticide spray in those areas is based on the availability 
of insecticides. The spray data relevant to fenitrothion for 
1984 in the whole program is as follows: 

Cycle 1 Cycle 2 Special Spray 

Total Population Actual 1,265 695,719 7,584 
Spray Coverage 

Total Houses Actually 303 145,334 1,606 
Sprayed 

% Completely Sprayea 84.74 74.86 91. 08 

% Incompletely Sprayed 9.66 18.56 5.03 

% Unsprayed 5.61 6.58 3.89 

Total Farm Huts Sprayed 112,958 3,!:"9 

FNT 40% WP used (Kg) 275 997,665 18,075 

Considering that unlike DDT, fenitrothion 
exhibits air-borne as well as contact toxicity, providing 
relatively rapid knockdown and has no pronounced irritant action 
it was expected that the compound will have, greater effect on 
the malaria vectors and malaria transmission. 

In 1982 observations were made to compare the 
effectiveness of fcnitrothion versus DDT. From the entomologi­
cal resultA obtained it was concluded th~t neither of the 
insecticides employed proouced the c1rilJncltic impact on the 
overall population density of l\n.miniml1~; which lW!l been olnierved 
with other susceptible vectorsln-ilIiUiiiEer of other countries. 
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In the case of DDT, an important factor may be the irritant 
effect of this insecticide which would tend to reduce contact 
with the vector, thus reducing mortality. Also, this element 
could be operative at the fenitrothion sprayed villages because 
there was an underlying layer of DDT which had been applied 
earlier. 

Now with the current policy of spraying DDT and 
fenitrothion in the same areas depending on their availability, 
it would be extremely difficult to make any conclusion on which 
of the insecticides is more effective. 

2.3.6 	 Summary Statement on Inadequacy of Spray 
Coverage 

The population in the control areas to be 
protected through residual house spraying was determined by an 
exhaustive stratification exercise covering the entire country 
during the years 1976 to 1978. These figures should be revised 
and up-dated every year based on the criteria given in the 
Guidelines for the Implementation of Malaria Control Measures. 
Unfortunately, in recent years the total spray coverage has 
been determined more by the availability of insecticide rather 
than by the established criteria. 

It is inevitable th~t al ~er 20 to 30 yeacs of 
residual house spraying in some areas, there would be a problem 
of peopl? resistance. However, field personnel have reported 
that in most villages where a concentrat0d health education 
campaign was carried out, the spray coverage was substantially 
improved. 

~.4 Supplementary vector control measures 

2.4.1 	 Larvicidinq-_._--_... -
Larviciclinq with .!bate EC is upplied on a very 

limited scale such as in Sumet Ioland, Rayonq Province, against 
1\n.sundaicus breedinq in bracldBh rock pools ulld in 2 villagefl 
in Mac Sot-Frovince ':HJuinst 1\n.bulabacensi~; breeclinq in ponds. 
In the first case,larvicidinYflii-;."1-been-iippTiecl for u number of 
years, once every forthniqht, but without uny apparent decrease 
in the number of malariu caBCr.. In the second cune, Llrvicicling 
WclS carried Ollt only four timen, once per month, from ,January 
to 1\pril 1904. 

In the opinion of till! '1'('<1111 the ["11111'(' of 
lilrvicicJinq a(Jainnt /\n.sundaicwi in 1ll0~;t. likely dill' to iniHle­
quate covcra9C' t1nsllmTn(j--tl1~11·Efle vC'ci.or iB Iltill !IlHH.:(?ptible 
to thr. compound. 1'he IHl!H:eptihilily of ~.r~._.IL~.,l.n(l~~Lc_I!!~ to ilbnto 
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should be checked and monitored regularly. Concerning larvi­
ciding against An.balabacensis in ponds, this method if applied 
properly may have some effect provided that the natural breeding 
sites of the vector are limited as in the dry season. 

2.~.2 	 Larvivorous fish 

The malaria project is now engaged in extensive 
distribution of larvivorous fish in running streams for the 
control of An.minimus and An.maculatus. Prior and during the 
implementation of this program, studies were carried out in 
Regions I and IV to identify indigenous fish and determine their 
efficiency in the control of anopheline mosquitoes in running 
streams. However, results obtained were inconclusive and did 
not p~ovide guidance on the effectiveness and use of this 
biological control method especially in running streams. At 
present there are five species of fish applied by the different 
regions; 

Poecelia ret~culata - Regions I, II, III 
and V 
FtasbOra lateristriata sumatrana - Region I 
Gambusia affinis - Regions III and V 
Panchax ~. - Region IV 
Tilapia nilotica - Region IV 

Considering the effort and time spent in this 
activily it is imperative that further studies should be 
carried out to determine the effectiveness of these fish in 
mosquito control in running streams. If results are favorable 
other studies should follow to establish the rearing and 
distribution methods. 

2.4.3 	 P~rsonal protection - mosquito nets, repellents 
and coils 

Through health education, efforts are being made 
to stimulate the community in endemic malarious areas and raise 
their awarenef>S in regard to the usc of self-protection methods. 
Trialu are being carried out in all regions utilizing the vil ­
lage Ilcalth volunteers anct villaqc malaria volunteers in the 
dintriblltion of mosquito nets and repellent!; with a price lower 
t h ., n i n t he rna r k e t . '1' h c s e 11 e r i s a 11 owed to earn a sma 11 
profit an incentive. In Region II approximately 20,000 mosquito 
net!> w('rC' nolc1 in 1 l/~ years. 

1.8 




INTERNATIONAL RESOURCES CONSULTANTS 


Apart from mosquito nets and repellents the use 
of coils is also being encouraged. At present, Region V is 
carrying out a trial on the use of coils by rubber tappers 
during thei~ work at night time. Oata presented to the 
assessment team is encouraging and the trial deserves further 
investigation and testing to determine its usefulness and 
practicability. 

Considering the prospect of self-protection 
methods the World Health Organizat10n is providing funds of 
$28,000 for a trial on these methods to be conducted in 66 
village3 in 1985. In this project other methods of vector 
control involving the community such as source reduction and 
raising and distributing larvivorous fish will also be empha­
s i zed-. 

2.4.4 ~ace-spray Adulticiding 

Fogging with swing fog machines is used, but on 
a very limited basis. The criteria under the "Guidelines" call 
for its use only when there is a severe outbreak of malaria, 
or an abrupt increase of mortality due to malaria or as a 
preventive measure under high risk conditions. Since by the 
time severe outbreaks are known and fogging can be carried 
out, the mosquitoes responsible are no longer present, such 
fogging could be wasted effort unless based on current 
entomological findings. Perhaps the best use of fogging would 
be as a preventive measure where the high risk of malaria is 
well known as in temporary camps of refugees, gem mineru and 
farm laborers or wood cut.ters. Fogging, unless done at the 
right time, under suitable weqther conditions with properly 
calibrated equipment can be very inefficient. Fogging should 
be done under adequate technical supervision. 

2.4.5 Source Reduction 

'rhe criteria under the "Guidelines" give prior­
ity to the use of source reduction where applicable on the 
basis of the more permanent results. In view of the breeding 
habits of the malaria vectors in Thailand, source reduction 
would appear to have limited usc. Only Anophele~ sundaicus 
would appear to be amenable to the source reductl0n approach. 

Only a few source reduction projects were 
identified to the 'ream in the field. 'I'hese were largely con­
fined to stream clearinq with some fillinq and drainage. Any 
source reduction project ~lhould be ba!;l'd on u thorouqh 
knowledge of the brceclinq habi U, of the vector and current 
entomological findings. 
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2.5 Health Education 

2.5.1 Organization 

Health Education is an integral part of the 
Anti-Malaria program at the National Headquarters, Regional, 
Zone and Sector levels. In addition to the health education 
unit in Bangkok at the Division level, there are 3 to 5 
health education personnel at each Regional Office. Usually 
one of the assistant zone chiefs is designated as being 
responsible for health education in his Zone and, in many cases, 
has alrendy taken the 3 week special training course at 
Mahidol University. Additional personnel at the Zone level 
may be trained as audio-visual specialists. The zone health 
education staff work through the Sector Chief with the 
individ~al village chiefs. 

2.5.2 Purpose 

The purpose of the health education program 
is to obtain better cooperation from the villagers in allow­
ing their houses to be sprayed; to persuade the villager to 
go to the village malaria volunteer, the village health 
volunteer or the nearest malaria clinic when they have fever; 
and to inform the villagers of measures they can take to 
avoid getting malaria. 

2.5.3 Results 

There is ample evidence that the health 
education program has been highly successful in achieving 
the first two objectives, but the third is difficult to 
assess. Nearly all of the Zone and Sector Chiefs interviewed 
by the Team could give examples of health education efforts 
which increased the number of houses sprayed as in the exampie 
from one of the more difficult areas in Yala: 

Houses Spr~ed Before Health Edu. After Health Edu. 

Village A 45 115 

Village B 122 288 

The success of the village malaria volunteer 
program a~d the malaria clinics is apparent from the country­
wide summ~ry of case detection activities for 1984 which show 
that passive case detection accounts for 87.7% of all malaria 
positives even though taking only 54.3% of the slides. Obvi­
ously the villngcrs who have malaria have been persuaded to 
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visit the malaria clinics, the village malaria volunteers, 
health centers and other health facilities. Health education 
activities must be given a good share of the credit for this. 

One sector chief said that he didn't think 
that health education did any good~ He was the single 
exception. Every other Zone Chief and Sector Chief interviewed 
by the Team demonstrated his endorsement of the health educa­
tion activities by requesting more support for the program. 
Items requested included: more slide projectors, more slides, 
more and different entertainment movies, a new and different 
malaria movie, more tape recorders with cassettes, more loud 
speakers, more posters (particularly one on self-protection 
from malaria), more pamphlets, cassette tapes in Karen Language, 
more training, particularly training of all personnel in how 
to get along with villagers. 

2.6 Training 

Training: Since the USAID Anti-Malaria Project was 
implemented in 1980, many training courses, works~ops, semi­
nars and conferences for various levels of malaria personnel 
and malaria voluntary collaborators (See Annex 11) were 
conducted. The team was informed by the staff at the Regional, 
Zone and Sector level that those training courses were very 
valuable to anti-malaria activities and there is a great need 
to continue this activi ty. At present, the prc'gram for 
training is drawn up on ct yearly basis which has to be based 
on the budgeted funds available. Training which involves a 
large number of trainees, e.g., malaria volunteers has to 
be put off for lack of fund;.. 

The Malaria Training Center at Praphuttabat, which 
is the most important nucleus for academic training, has con­
ducted pre-service and in-service malaria training with RTG, 
USAID and WHO funding 59 times with 1,928 participants since 
its new building was opened in December 1982. Various Depart­
ments within the Ministry of Public Health have used the 
facilities and resources for training their staff 35 times 
with 1,437 participants. Various agencies such as Ministry 
of Education, Ministry of Agriculture and C00peratives, 
Universities, National Statistic Offices, Provincial Water 
Works Authority, Ministry of Interior and others have conducted 
training 48 times with 1,840 participants. The WIIO Interna­
tional Course in Malaria and Planning Malaria Control will 
also be held at this center from 14 October to 20 December 
1985. For FY 1985, the budget allocated to this Center was 
Baht 489,000. In spite of this, this center needs to be 
staffed ."/ith more technical und udministrutive personnel 
and more funds arc required for its efficient operation. 
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2.7 Research 

2.7.1 Manpower 

Professional staff in the research section 
at Malaria Headquarters consists of a senior scientist in­
charge with Ph.D. in medical entomology, and two entomologists 
with M.Sc. degree. Two additional entomology positions were 
approved by the Civil Service Commission and are awaiting 
budgetary approval from BOB. Apart from the staff at head­
quarters there are no other staff designated as research 
workers in the regions. 

2.7.2 Buildings 

Complete details are mentioned in the assess­
ment report of 1983. 

2.7.3 Research projects 

The Malaria Division is carrying our research 
projects in four areas; malaria chemotherapy, vector biology 
and control, socio-economic studies and epidemiology. 

Research in malaria and its related fields 
is also carried out by a number of other national institutions 
and the Armed Forces Research Institute for Medical Science. 
Some of the scientists in these inst~tutions are doing 
collaborative studies with the Malaria Division. Funds to 
support these studies come from USAID, WHO and other interna­
tional agencies. 

2.7.4 Research ~ects approved and funded by USAID 

The eight research projects which received 
funds from USAID were commented upon in the assessment report 
of Julj 1983. At that time the first four projects as listed 
below were either terminated or completed. The other four 
projects were completed at a later date. 

Title 	 Status 

2.7.4.1 	- The effectiveness of Radical Completed 
Treatment Regimens for 
P.~lcip~Eum in vario~s 
Heglonn of Thailand (Jointly 
funded with WilD) 
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Title Status 

2.7.4.2 - Field study of the Efficacy of 
Panchax spp. as a Biological 
Control Agent of An.maculatus 
in the Hilly Areas of Thepa 
District of southern Thailand 

Completed/ 
Terminated 

2.7.4.3 - A study of the Biology of 
Naturally Occurring Larvivorous 
Fish in Thailand and the 
Development of a Mass Rearing 
Technique for the Selected 
Species 

Completed 

2.7.4.4 - A survey for the presence of 
Malaria and Antibody to 
P.fa1ciparum in an Area of 
Partial Integration and an Area 
Under Control Measures 

Completed 

2.7.4.5 - ~ study of entomological Tech­
niques for evaluation of the 
Impact of Anti-Adult Measures 
on Malaria vectors in Thailand 

Completed 

2.7.4.6 - A ~tudy on the Effectiveness of 
Radical Treatment Regimens for 
Falciparum Malaria in Thailand 

Completed 

2.7.4.7 - An Epidemiological Early 
Warning System for Malaria 
Control 

Completed 

2.7.4.8 - A study to Improve Spray Completed 
Coverage 

2.7.5 	 Projects completed after the previous 
assessment 

2.7.5.1 Entomological Techniques for Evaluation 

From the discussions made by the Team on 
the objectives of this project it appearr. that the title was 
not properly worded. It should have been "Entomological 
evaluation of DDT and fenitrolhion indoor residual spraying 
in Thailand." Studies were carried out in three areas in 
Loci, Chumporn and 'l'rat. The fi rnt and th irc1 w()re sprayed with 
fen i troth ion and the nccone) wi til DDT. 'I'll(' 0 f f ec t 0 f these 
insecticides wan studied on J\n.lIlinillllW in Loci and Chumporn 
and An. ba 1 i\ ba~9.!!~~!;~ in 'r rat _. ·1~(~iii.iTt 6--nb t 11 i ned ., pp(~a red in 
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a report written in the Thai languaqc. The main conclusions 
of the study are: 

- Fenitrothion exhibited less irritant 
effect on An.~inimus 

- Fenitrothion spraying remained effective 
for 3 months. 

- The appropriate timing of fenitrothion 
spraying in those areas was from middle 
April to early 11ay and from late Septem­
ber to early October. 

- Due to ecological changes in connection 
with An.balabacensis in Trat no conclusion 
could be made from that area. 

2.7.5.2 Effectiveness of Radical Treatment 

This study started in 1982 and was completed 
in April 1984. Three regimens were tasted. 

a. 	 Sulfadoxine-pyrimethamine single dose + 
primaquine 15 mg daily for 5 days. 

b. 	 Quinine 600 mg t.i.d. for 3 days + 
Tetracycline 500 mg b.i.d. for 7 days + 
Pt"imaquine 15 mg daily for 5 days. 

c. 	 Quinine 600 mg t.i.d. for 7 days + 
Primaquine 15 mg daily for 7 days. 

A total of 99 ~~a~iEarum cases were tested 
with about 30 cases for each reg~men. Results showed that 
only 36.67% of cases were sensitive to ~egimen 1, 96.77% and 
92.55% were sensitive to Regimens ~ and 3 respectively. 

The technique appli.ecl which llpp<'ared in the 
WflO/MAL/83,994 series hns been under trilll in mont ilrf'IlS of 
Region II and one Zone ench in RC(JionB III, IV I1IHI V. Tlw 
applica tion of th is technicJlH' prav i dell \Wp f U1 i /l f orin" t ion 
for operational purpooes. In Heqion II til<' Ih·qiolllll J)lr('ctor 
is makinq twe of thin informlltion in clin'ctinq ttl!' .1Upntion 
of hin staff to thone nitlliltion!l which n'quirp lIlVt'!:ti"llUon 
and remedinl mell!lUrcn. In ZOllO C'hu/llporll of H"qio/l IV thp 
information provided rc':\ultp<! in t.ht' dl'v('loplllt~llt of Ill.dol/1I1' 
between the ?'onc llnd Sect<)r ciliofn r(OqtHdinl/ t/ll' :litui,tlorw 
which require invontiqlllion {mel pew:dllli' Jl'lfll't1iid .lct lOll. 
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In the opinion of the Team and also those 
who have applied the technique it is a useful tool and, there­
fore, should be expanded to cover the rest of the program. 
It will also be necessary to develop criteria concerning the 
situations where remedial measures will be required and 
identify the responsible officers·. 

2.7.5.4 Spray Coverage 

This project has been completed but the 
report not yet submitted. 

2.7.6 Research projects funded from other sources 

Aside from the research projects funded by 
USAI~ there are 22 other projects which are funded by WHO and 
other international agencies. A list of these projects and 
their status is shown in Annex 12. 

As regards projects of malaria research and 
its related fields carried out by other institutions it was 
not possible for the Team to make a complete list of all the 
projects under study. However, in reviewing areas of research 
in which these institutions are involved it can be noted that 
there are two areas which are left entirely to the Malaria 
Division, namely vector control and epidemiology, which will 
need greater input from the Malaria Division. 

2.7.7 General remarks 

There is no doubt that with the complexity 
of the problems facing malaria control in Thailand, and the 
need to develop effective and practical methods of control, 
it is essential that the Malaria Division have a Strong 
Applied Field Research Section, and that the research projects 
are carried out according to sound scientific experimental 
design. Although pnrt of the resources have been spent on 
some projects which did not achieve their main objectives, 
due to faults in study design, implementation or supervision, 
nevertheless, it should not be taken as a total loss in view 
of the experience gained by young scientists in the program. 

During the past years USAID and WIIO provicled 
considerable assistance in the area of research through the 
construction of laboratories and other facilities, provision 
of research grants, supplies and equipment, training and 
technical guidance. Now, with the termination of U8AID 
assistance in the area of research, and with withdrawal of 
WHO technical staff it is very important to continue support 
of research and obtain assistance from all available sources. 

25 




INTERNATIONAL RESOURCES CONSULTANTS 


2.8 Transportation 

Motor vehicles used in anti-malaria programs are 
subjected to much greater than normal "wear and tear." When 
UNICEF was providing vehicles and-maintenance advisory 
services for many malaria programs throughout the world, 
advice was given to replace vehicles after 6 years of con­
tinuous use in the field. Many mosquito control programs in 
the United States feel that the cost of repair and maintenance 
for vehicles 5 or more years old is prohibitive and not cost 
effective. 

The Thailand' Malaria fleet of vehicles is comprised 
of 768 jeeps, passenger cars, trucks and vans. Of this total 
only 281 are less than 6 years old. 486 of them are 6 years 
old or more and 182 are 20 to 30 years old (See Annex 13). 

It is amazing and a tribute to the maluria mechanics 
that they have been able to keep this many vehicles in opera­
tion for so long. However, as the USAID vehicle overhaul 
program demonstrated, it is not cost effective to do so. 

Although motorcycles have not been in use for as 
long, there are a substantial number that have already been 
in service for 10 to 15 years. 

2.9 Multi-Purpose Malaria Workers. 

Discussion 

Having realized the fact that malaria control 
activities vary from area to area and the persons conducting 
the activities should be thoroughly familiar with the areas, 
Region 2 has developed a trial to assign a definite working 
area to each individual ~alaria field worker. This individual 
is responsible for looking after all anti-malaria activities 
in the assigned area which include: 

- Regular visits to c111 peD posts. 

- Investigating and giving radical treatment to 
every positive Cc1SC. 

- Follow-up rc1dicc1l1y treated malaria cases. 

- Supcrv i r>i nq !;pray i. nCJ ope rc1 t ionH . 

26 




INTERNATIONAL RESOURCES CONSULTANTS 


Performing special case detection in the event 
that PCD activities failed in any area to produce 
slides for 3 consecutive months 

- Detecting foci of tran,smission occurring outside 
the villages and implementing remedial measures 

- 1-1otivating and supporting the community participa­
tion in malari& control. 

Having interviewed some of workers from Sector 1 
Li of Zone 1 Chiang Mai and Sector 7 Denchai of Zone 3 Prae, 
the Team was informed that most of them were satisfied with 
this new assignment with exception of complaints regarding 
the excessive work-load from some workers. This problem was 
corrected by either readjusting the assigned area or providing 
additional support from Sector or Zone. 

3. 	 EXTENT OF ACHIEVEMENT OF MALARIA CONTROL OBJECTIVES OF 
HEALTH DEVELOPMENT PLAN NO.5 (1982-1986) 

The general objectives of Health Development Plan No. 5 
in Malaria Control Program are to reduce the malaria morbidity 
and mortality, to prevent the recurrence of malaria in the 
country and to support and encourage a primary health care 
system suitable to the community. In this plan the following 
specific objectives were laid down. 

3.1 Main Objectives 

3.1.1 	 To reduce mortality caused by malaria from 
9.7/100,000 (1978) to less than 8/100,000 
in 1986. 

3.1.2 	 To reduce morbidity caused by malaria in 
control areas from 16 per 1,000 in 1980 to 
less than 12 per 1,000 by 1986. 

3.1.3 	 To prevent transmission in eradication areas 
and to reduce the morbidity to not more than 
1 per 10,000 by 1986. 

3.1. 4 To establish and support the Village Voluntary 
Collaborators in order to obtain better control 
and operational procedures. 

3. 1. 5 To hnve a t leas t 50 'A of WCs rlroduct i ve every 
month. 
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3.2 Secondary objectives 

3.2.1 To obtain public cooperation and assistance 
from all health centers in the detection and 
control of malaria cases. Military units, 
police forces and community leaders will be 
contacted to obtain such cooperation. 

3.2.2 To activate local people to ~articipate in 
the programme by expanding health education 
and providing more rapid and widespread health 
service. 

3.2.3 	 To control transmission along the border areas. 

3.2.4 	 To increase the efficiency and dedication of 
malaria personnel in field operations. 

3.2.5 	 To study and analyze operational procedures 
and introduce new technologies to solve the 
problems and obstacles that may be occurring. 

3.2.6 	 To control, coordinate and supervise personnel 
at all levels. 

3.3 The achievement of the program as against the 
specific objectives can be discussed as follows: 

3.3.1 Mortalitx: It is apparent that malaria 
mortality in the country (Annex 5) is on a declining trend 
since 1976 and the maximum target for the plan was reached in 
the same year when this Development Plan was implemented and 
it went further down in 1983. However, the up-to-date 
mortality statistics are not available for evaluation but it 
might be speculated that by the end of the Fifth Health 
Development Plan, the target on malaria mortality could be 
met. 

3.3.2 Morbidity: From the statistics available 
in the Malaria DIVision's Annual Report of Malaria Case 
Detection, the API of control area in FY 1980 was 20.4 per 
1,000 pop. In subsequent years, the APIs of control area 
were available on fiscal year basis and the figures are as 
follows: 

FY 	 API/l,oao POP 

1981 23.55 
1982 25.1 
1983 15.0 
1984 17.3 
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However, the Team has the same opinion as of 
the comments made by the Final Evaluation Team in 1983 that 
the actual malaria morbidity should also include malaria cases 
which were detected elsewhere but contracted malaria from 
control area. By assuming that 95% of total cases in the 
country originated in the control area, malaria incidence 
would be as follows: 

FY API/l,OOO POP 

1981 42.0 
1982 42.2 
1983 23.4 
1984 25.4 

As the trend of malaria incidence for the past 
3 years indicated, the target for reduction of morbidity in 
the control area may not be achieved as planned but a 
considerable reduction has been obtained. 

3.3.3 Prevention of transmission in Eradication Area: 

During FY 1982 to 1984, malaria incidence in 
the eradication areas of the country was as follows: 

Consolidation Partial Integration 

FY Overall API sEecific API Overall API SEecific API 
(per 1,000) (per 10,000) (per 1,000) (per 10,000) 

1982 15.6 0.48 7.0 0.12 
1983 7.3 0.22 3.6 0.23 
1984 5.5 0.08 3.6 0.13 

The figure of specific API in the eradication 
area shows that the target has been exceeded and the resumption 
of malaria transmission in these areas can be prevented. 

3.3.4 Village Voluntary Collaborators: As of May 
1985, the program had 41,084 malaria voluntary collaborators 
working in both control and eradication areas (See Annex 9). 
These collaborators are regularly contacted by malaria field 
workers who will collect blood slides, replenish antimalarials 
and provide information. The contribution of these collabora­
tors in terms of blood smear production was above the target. 
During FY 1984, 63% to 73% of collaborators were producing 
blood slides each month. 
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3.3.5 Secondary objectives: These objectives may 
not be evaluated quantitativelY but the following achievements 
were made. 

3.3.5.1 All Health ce~ters and hospitals in 
control and eradication areas are cooperating in malaria case 
detection. During FY 1984, Health centers and hospitals in 
Regions II and III had detected about 36% and 27% out of total 
malar ia cases detected in t!le regions respectively. 

3.3.5.2 Health education activities were 
strengthened. Every Zone has a mobile health education unit 
equipped with move projectors. Most of the malaria clinics 
(410) have Radio/Tape recorder for presenting health education 
to the people attending the clinic. All sectors were also 
provided with loud speakers for public announcements. Exten­
sive health education in all regions was carried out through 
school health education, exhibitions, group meetings, TV and 
Radio broadcasting, newspapers, Mobile malaria clinics, and 
distribution of posters and printed materials. 

3.3.5.3 Community participation was motivated 
along the lines of community and self protection against 
malaria. This achievement illuEtrated by public participation 
in rearing and releasing larvivorous fish, donation of equip­
ment, land and buildings for malaria clinics and other activi­
ties. A ~illage fund for Malaria Self Protection Project was 
set up with WHO assistance. This project is aimed to obtain 
more community participation through an organized committee. 

3.3.5.4 The efficiency of malaria personnel 
was enhanced by input of pre-service ~nd in-service training 
and the detailed list of training courses is shown in Annex 
11. 

3.3.5.5 Research and field studies were con­
ducted in order to solve problems and introduce new technol­
ogies. Some of the results of these studies were introduced 
for antimalaria operation, e.g., MSP is used as a new line 
drug for malaria treatment to oversom~ the problem of P.falci­
~~um resistant to previous anti-malarials used in the programs. 

3.3.5. (j In control I ing malar1;1 along the 
border areas, the project was assisted by the J~~anese govern­
ment in providing supplies and equipment for anti-malaria 
operations i.n 1'hailand-J<ampuchea-Laos border areas during 
1981 und 1983. lIowever, til£! constant movement of population 
in border area~j complicated f.ield operations. 
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3.3.5.7 A new system of supervision has been 
recently developed and implemented. This system stresses the 
line of supervision from Division-Region-Zone-Sector to Field 
workers. 

4. RESULTS OF USAID PROJECT 

4.1 Description of the Project 

The USAID Anti-Malaria Project was designed to assist 
the Royal Thai Government (RTG) in nationwide anti-malaria 
activities during the four-year period from FY 1980 through FY 
1983. The project purpose specifically was aimed at developing 
the RTG institutional capacity for providing continuing malaria 
servipes to 9.3 million rural inhabitants living in endemic, 
high-risk malarious areas of Thailand; primarily by improving 
technical, operational and managerial c,lpabi1ities of the 
Malaria Division in the Communicable Disease control Depart­
ment of the Health Services of Thailand. 

The Project Agreement for this project was signed 
August 29, 1979 with a completion date of September 30, 1983. 
However, the Project was extended until December 31, 1984. 
The USAID project provided funding assistance of $500,000 in 
grant funds and $4,000,000 in loan availabilities for a total 
of $4,500,000 in financial assistance. No additional funds 
were required for the extension, due in large part to changes 
in the currency exchange rate. 

This project provided a~sistance components to all 
levels of the Malaria Division - National, Regional, Zonal/Unit 
and Sector. The primary emphasis of the project focused on 
interventionE at the first point of contact in the malaria 
control service delivery system to improve these services to 
Thailand's rural inhabitants. The project provided assistance 
to the RTG's Malaria Division through provisil' of (1) techni­
cal assistance; (2) fellowships; (3) tr3ining of malaria 
volunteers, malaria clinic workers, Malaria Division Sector 
and Zonal staff in a variety of anti-malaria skills; (4) re­
search; (5) capital improvements in the construction of 
research, traininq and field unit buildinqs; (6) commodities, 
including sprayer!3, microscopes, volunteer ki ts, audio-visual 
equipment, rescarch illld lraininC) cquipmedt, malaria clinic 
furniture and other such items; (7) vehicle overhauls; 
(8) hec11th education materials; (9) provision of ,1 revolving 
fund for moto reye lL' lJi r(' !pu rehilse; and (10) H1'G motorcyc Ie 
procuremellt. 
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4.2 	 Individual Elements of the USAID funded Anti-Malaria 
Project (for details see Annex 14). 

4.2.1 Technical Assistance 

The Project has b~nefited from the services of 
long term project monitors both of whom were thoroughly famil­
iar with Thailand and the Malaria Program through their former 
service as Peace Corps Volunteers with the Thailand Anti­
Malaria Program. After the t:>xten::;ion of t',c project in April 
1982 there was only one project monitor until the completion 
of the project in December 1984. 

Short term consultants were effectively 
utilized in the areas of transportation, health education and 
training as indicated in the Final Evaluation Report of 1983. 

Assessment: The technical assi::;tance provided 
to the project was more than adequate. The performance of 
the project monitors must be considered outstanding, particu­
larly in the case of Mr. Richard Kalina who continued with 
the project for its entire duration and contributed substan­
tially to the achievement of the project objectives. 

In hindsight, it would appear that greater 
benefit may have been derived from the use of more short term 
consultants, particularly in the areas of applied field 
research and the use of supplementary and alternative vector 
control measures. 

4.2.2 Fellowships and Observation Tours 

Under the project 2 MPH candidates completed 
their training at U.s. universities, 8 M.Sc. candidates com­
pleted their training at Thai universities, 12 senior officials 
of the malaria project completed observation tours in the U.~. 
and 53 Unit (Zone) officials completed third country observa­
tion tours. 

Assessment: The planned targets for in-country 
academic training, U.S. observation tours, and third country 
observation tours were met or exceeded, but only 2 of 7 
planned U.S. academic fellowships for the MPII deqree were 
completed. 

The third country observation tours were 
considered highly successful and vpry popular as evidenced by 
requests from every region for acldi tional !H1Ch tours for the 
remalnlll</ t:one Chiefs and l\snintant t:one Chipfs not yet 
receivincJ such training as well iW for Sector Chiofr.. 
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Training of this kind should be considered a 
continuing activity. In view of the short fall in candidates 
for the MPH degree and considering the imminent retirement 
within the next year of two of the .most experienced regional 
malariologists, 
qualified candi

a special effort should be made to 
dates for such training. 

locate 

4.2.3 Training 

The USAID project provided funding for pre­
service and in-service training in a wide variety of subjects 
for a total of 57,913 participants. Courses were given for 
malaria clinic workers, village voluntary collaborators, 
instructors of trainers, trainers of volunteers, school teachers, 
rural health service workers, zone chiefs, sector chiefs, health 
educators, audio-visual techniques, automobile repair, financial 
management and research (For a detailed list of courses see 
Annex 14). 

Assessment: The training program sponsored 
by the USAID project exceeded the target of 52,125 participants 
by 5,788 for a total of 57,913 trained. Of this total, 56,313 
were directly involved in the detection and treatment of 
malaria cases since they were the malaria clinic workers, the 
village voluntary collaborators, the school teachers and rural 
health service workers. Training must be considered one of 
the most successful elements of the USAID-sponsored project 
contributing substantially to achievement of the objectives of 
the malaria and Vector-borne Disease Control program of Healtn 
Development Plan Number 5. 

4.2.4 Research 

The USAID project funded eight applied field 
research projects all of which were completed by December 19~3. 
An analysis of the usefulness of these projects was provided 
in the 1983 Final Eval~ation Report which stated that the 
impact of these research projects on the accomplishment of the 
USAID project goals was minimal - with one exception and that 
was the study on the radical treatment of malaria in various 
regions of Thailand which was jointly funded with WIIO. 

Assessment: The Team finds itself in substan­
tial agreement ,.,Tth the findings of the Final rvaluation 'ream 
of 1983 with minor exceptions. In addition to the anti-malaria 
drug studies which yielded valuablo and immediately useable 
results, the study on "An Epidemiological Early Warnillq System 
for Halaria Control" was well desiqned and carried out and 
has consi derab Ie paten t i al for fu ture use. 'l'he Sys Lem in be inC) 
used 0n a routine basis in Region II, but on a limited bal;in in 
the other regions. 
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All of the other research projects produced 
information which may be of value in the future, but did not 
contribute substantially to the project objectives. Reasons 
varied for each project, but may have included some of the 
following: (1) inadequate protocpls were developed or were 
not followed; (2) controls were inadequate or nonexistent; 
(3) objectives were not clear; (4) experimental design was 
inappropriate to obtain the information desired; (5) super­
vision and/or technical guidance were inadequate. 

In spite of these apparent faults, there is 
a positive side to the research picture. There is a healthy 
attitude towards research throughout the program. Many of 
the Zone and Sector personnel are devoting considerable t~me 
and effort in the attempt to solve problems through applied 
field- research and deserve credit for doing so. However, 
their work would be far more productive of useable results with 
closer supervision and more technical guidance from the 
Regional and National Headquarters. 

4.2.5 Capital Improvements: Construction 

This component of the USAID project resulted 
in the construction of 7 new buildings and the renovation and 
improvement of 4 existing buildings. The Team was favorably 
impressed by the new training center in Phraphuttabat which 
consists of a large conference room, 2 lecture halls, a 
teaching laboratory, a library, dormitories for students and 
visiting staff, a recreation room, laundry facilities, kiL~hen, 
cafeteria and offices. The original dormitory has been 
renovated and is also being fully utilized so that the center 
can now handle up to 58 students and 10 visiting staff members 
at the same time. Two separate classes were being conducted 
simultaneously at the time of the Team's visit. 

Most of the other construction was of 3 zone 
(or unit) offices modeled after the research buildings, but 
with additional office space instead of laboratories. Existing 
insectaries in Bangkok and Phraphuttabat and the old training 
facility in Chiang Mal were renovated. 

A~sessment: The team visited 5 of the new 
bui ldings i1l1d allof the renovated fuci li ties and could see 
for themselves that they were being put to good use by the 
Malaria Proqram. Completion of this construction schedul~ 
on time ,H; pl.:tnned without cost overruns is quite a creditable 
achievC'm(~nt. 'I'llis e10ment of the USAID project has contributed 
to the objective of inntitutional development by making it 
pontdble for tile Malaria ProfJfam to provide better service to 
t tw r U fill pop II 1i1 t ion 0 f l' h id 1and. 
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4.2.6 Commodities (for complete list see Annex 14) 

Assessment: The equipping of the malaria 
clinics, provision of malaria volunteer kits, health education 
equipment, sprayers and nozzles, and equipment for the cond~ct 
of the training and research programs all contributed greatly to 
the objectives of the project. 

4.2.7 	 Vehicle Overhaul 

Although the original plan called for overhaul 
of 400 vehicles, on advice of the transportation consultant, 
this target was reduced to 200 and a total of 196 vehicles 
were actually repaired. 

Assessment: In view of the advanced age of 
many of the vehicles, particularly the Jeeps nearly all of 
which are from 10 to 30 years old, it is not surprising that 
further repairs were considered not cost-effective. However, 
the funds were used to improve the vehicle situation by 
purchasing additional motorcycles. What is needed is an 
accelerated vehicle replacement schedule. This will be 
addressed in the section on needs and recommendations. 

4.2.8 	 Health Education Materials (for complete list 
see Annex 14) 

Materials developed and provided included 
malaria clinic handbooks, voluntary collaborator handbooks, 
posters, pamphlets, cassette tapes, tape recorders, malaria 
films, entertainment films, slides, flip charts, audio-visual 
equipment, mobile loud speaker sets, tec. 

Assessment: All of th~ materials met a need in 
the program and were used to good advantag~ in the field in . 
obtaining better cooperation from the villagers. Most of the 
zone chiefs and sector chief interviewed by the Team indicated 
that a special health education effort in a particular village 
utilizing the available materials resulted in an increased 
percentage of houses sprayed. 

4. 2. 9 	 ~o t<?_fcy_<:_l_c_._R_e~'?lv i_l!9._f'und 

697 motorcycles have been purchased under the 
procedures established for the "Motorcycle Revolving Fund." 
Monthly installment payments are beinq r':?ceived at the Malaritl 
Division. It i!; planned that all additional 100 motorcycles 
will be purchiwed each year unti 1 the final year of the 
revolvinq fund i.n 1992. 
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Assessment: This element of the USAID Project 
has been highly successful and very popular in the field and 
has contributed to better supervision and conduct of the 
surveillances operations at the Sector level. 

Only 2 complaints were heard in regard to the 
Motorcycle Revolving Fund. One was to the effect that it was 
sometimes difficult to obtain the necessary guarantor's signa­
ture. The other was to the effect th~t the Revolving Fund had 
not yet been made available in come S~~tors. 

4.2.10 RTG Motorcycle Procurement 

The addi~~onal funds which became available 
as a -resul t of the revised target for vehicles to be overhauled 
were used to purchase 300 motorcycles which have been used at 
the Sector level. 

Assessment: This procurement, based on a 
recommendation of the USAID transportation consultant has had 
a positive and beneficial effect in increasing flexibility at 
the ~ector level in the provision of better supervision of 
field activities. 

4.3 	 Overall assessment of the contribution of the USAID­
Fund~Anti-Malaria Project to the Achievement-or-­
the RTG Anti-Malaria Program-----	 "_._-

All of the 10 elements of the USAID Funded 
Anti-Malaria Project as listed above ~uve contributed positively 
to the successful achievement of the objectives of the RTG 
Anti-Malaria Proqram. \vorthy of ~;pecial mention is the 
training component which in combination with the constructiori 
of facilities nnd I)rocurement of commodities resulted in a 
tremendous expnnsion of the nlularin clinics and the milIaria 
village volunteer network. A~} an indication of the value of 
this approuch in findinq and treat:inq nluluriu cases one Zone 
in Region IV reported that in ]1)04 pu~)sive case detection 
(larqely malilria clinic~; ,lIlel volunl('cn;) accounted for 9H. 
of all po~>itivf' C'd!H':; wid 1(' lilkinq only 5G'J, of the total slides. 
In another "OIH- in Huqioll V plI!:::iv(! C'lI!l(' detection nccounted 
for 76" of the po~;it:jvc!; whil(l tnkinq ollly 40? of the ~llides. 
'l'hrotl[Jholll illl of 'I'h'-lildlld piw:;iv<, Ci1:H' d(~t(>ction uccounted 
for BIH or tiw t.o!.dl c()llfirrl\(.-d millariil canen while tilkinq 
only 54'" of till' ::J iel(,::. 'I'i1in i:; illl indication tllat the prOCjr(1m 
i!l InO V l nIf i II t I II - ,. j II II t din' ( . t i [) 11 • 
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The research element which had a high potential 
for accomplishment reached this potential in only a few of the 
projects attempted. Thj3 will be discussed in greater detail 
under the section on unmet needs aDd recommendations. 

The most disappointing element of the project 
was the vehicle overhaul program. However, the re-allocating 
of funds made it possible to purchase 300 motorcycles which 
have been put to good use. On the positive side, the difficul­
ties involved in repairing overage vehicles demonstrated that 
it is not cost-effective to attempt repairing vehicles beyond 
a certain age and emphasized the need for an adequate regular 
vehicle replacement system. 

A final aspect worthy of comment is in relation 
to the operational residual house spraying program. Although 
support of this aspect of the program was not included in the 
USAID project, except for provision of limited equipment for 
the spray program and indirectly as a beneficiary of the 
health education program, residual spraying of houses is still 
the most cost-effective method of controlling malaria and is 
still the primary method of choice in all countries of the 
world except those which have serious problems of vector 
resistance to residual insecticides which Thailand does not. 

Examination of the Project Identification 
Document (PID) and the Project Paper (PP) for the AID Anti­
Malaria Project show that a strong vector control support 
element was originally included, but was later deleted. 

The Team through its field visits and examina­
tion of record~ has come to the conclusion that the residual 
spr<lY inc] i!3 one of the weakest clements of the program. The 
AID ProjL~ct approach of strencjthening the malaria case detec­
tion and trC',ltment procJ!."am while highly successful on its 
own, would have be('n far more succC'~sful in reducing the 
total amount of 'nalilri<1 if it had been combined with a more 
effectiv(! re!iiclual spray proqram. 

5, 	 FllTlJHE HHilJlHEMENTS OF TilE NATIONAL MALARIA CONTHOI. 

I'IU)(;H,\.\t ((IN'''!':T NEEDS) ,\NIl HECOMMENIlATIONS 


S.l tJI·(·t!: '1'0 ti('vI'lop il ~;trilt(l9Y to improve the cffective­
non:; of t:IH' prOljloill1l. 

/\ltll(Jllqll ::ull::tdntiid !'roqn'!w han been made on n 
COllntr,/wldp h,'I::;'; ill J'f'rlllcinq tlw inci.dence of mnlnrin from 
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the high API of 10.0 (per thousand) in FY 1981 to the FY t984 
level of 6.1 (per thousand), in some areas the incidence of 
malaria started back up again in 1984 and so far in 1985 nome 
areas have shown an increased incidence of malaria even before 
the normal peak malaria season. In view of this threatened 
increase of malaria and in consideration of the continuing 
problems which are impeding further progress in the reduction 
of malaria which have been identified in the USAID Anti­
malaria Project Mid-term and Final Evaluation Reports, the 
assignment reports of the USAID Project Monitor and in reports 
of the Malari~ Division, the Evaluation Team is of the opinion 
that the over-ridiWl need is to develop n plan which will lead 
tc a solution of these problems and thus increase the effective­
ness of the program. 

5.2 Problems and Hecommenclations 

5.2.1 Malaria Control Strategy 

Discussion: 

The document entitled "Guidelines for the 
Implementation of Malaria Control M0asures in Thailnnd" was 
issued in 1978. Although there hnv(\ been many chanqes in tho 
malaria situation ilS well as chilnqes in the interpretation 
and imp lemen ta t ion of tlwne "Gll i df' lines" B i nce then, tho 
document itself has not beN} clwnqed. 

Hecol1lJ!ll!ndd t ion!. : 

5.2.1.1 'l'l\f' "Glliclf'l infO!,) for tho Irnph'monlittlon 
of Malaria Control Ml'iWllrer. in Thailand" !.hnuld be rcviood 
and up-dated in liqht of experience nincL' the!1f' (Jllidelinon 
were prepared. Since \oJilO pcrnonnel W('rt" involved in tho 
original preparation of thp!;o quidelirwn, it. woulll t'ppet1r to 
be loqical to r01111l'!;t. \oJilO to provide nhol't-t('[111 i\f),Dintilnco 
[or thi~; ta:;k. 

5.2.2 I'f'r!ii!:t('nl hiqll lfh,lltril1 tJ'MHllfliunion rt\l(· in ,_. ,- -......- - -~. - -.-.----- -- .-.-.-----,.--.--.....----..~.- ---.---.- ---.,. ----.-->~....,....
certain control ,H'I';'!: 

~ 

Dllrillq tlll' ftc-Iel vinitn, thu tOltm :lpl'nt mont 
of itn tirn(~ in Ull' l.orW:l lUll] fjc'ctorn wtwro pr()hlnrn~\ of ff\tllftrift 
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control are rather critical. In spite of the great effort 
that was given in these areas, malaria transmission still 
persists at a high level. It may be assumed that at present, 
these core areas are mainly respon~ible for the overall 
incidence of malaria in the country. 

Recommendations: 

5.2.2.1 Priority in terms of qualified 
personnel, operational funds, commodities and vehicles should 
be given to these areas to maximize the control activities. 

5.2.2.2 In-depth epidemiological review of 
malaria status and its control are problems which should be 
regul~rly assessed by the technical team or teams assigned 
by the Headquarters. 

5.2.2.3 Technical field supervision should 
be strengthened to assure the maximum quantity and quality 
of work in these areas. 

5.2.2.4 A model of efficient control operations 
for these areas should be developed and tried as a pilot study. 
This study should seek assistance and cooperation from other 
internal and external resources. 

5.2.3 Inadequate Residual House Spray Coverage 

Discussion: 

Given the present level of residual spray 
coverage in relation to what is needed as determined by 
applir.ation of the current criteria for spraying, there is 
little prospect that the residual spray program wil .... be able 
to successfully cope with the presently rising incidence of 
malaria in the problem areas. 

Recommendations: 

5.2.3.1 A realistic 5-year plan of operations 
and the initial year's Plan of Action should be drawn up 
utilizing the accepted criteria to determine which villages 
and how many houses should be sprayed. The budget request 
should reflect the amount of insecticide required to carry out 
the proposed spray program. 
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5.2.3.2 An accelerated health education 
campaign should be conducted in areas of high transmission 
where the refusal rate is high. 

5.2.3.3 Special surveys should be carried 
out to determine to what extent the supervision of the spray 
program in the field is adequate and steps should be taken 
to formalize and improve supervision wherever necessary. 

5.2.4 Improvement of Operational Entomology 

Recommendntions: 

5.2.4.1 In view of its importance to 
epidemiological and operational evaluation, the current ento­
mological network und reporting system should be expanded and 
itR efficiency continually improved by regular supervision 
and annual refresher training, ullowing some degree of 
flexibility in the planning of activities whenever needed. 
The contents of the ~efresher courses should be job oriented. 

5.2.4.2 The susceptibility of malaria vectors 
and suspected vectors to DDT and fenitrothion, the two 
insecticides in operational use should be adequate and con­
tinuously monitored, and susceptibility to alternative 
insecticides regularly carried out. 

5.2.4.3 Development of tolerance to DDT 
in some of the vector populations should be clarified and 
followed up. 

5.2.4.4 Considering that the majority of 
the population of Thailand arc in the eradication program, more 
emphasis should be given to investigation of malaria foci with 
particular attention to the two factors of time and place. 

5.2.4.5 In view of the considerable time and 
effort spent in npecial tltudies, it is important that relevant 
plans are discussed with staff from the Entomology and 
Research sections at headquarters and only those which arc 
promising should be continued aftor modification of the 
exper imen ta 1 des ieJn if requ ired (Sec al foO Reconuncndil ti on No. 
5.2.7.8 in the research section). 
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5.2.4.6 The receptivity studies which 
contributed greatly to the phasing of the program should be 
pursued and relevant information recorded in the form designed 
specially [or this purpose, and up:dated. The information 
provided should be utilized in planning of field operations 
in connection with malaria outbreaks in eradication areas. 

5.2.4.7 The form developed earlier for 
consolidation of data on insecticide susceptibility studies 
in indicator areas is a very useful tool in illustrating trends 
in susceptibility and therefore should be used regularly at 
the Regional and Zonal offices. 

5.2.5 A more efficient re~orting and information 
manasement system 

Discussion: 

Anti-malaria programs in general are known to 
compile tremendous amounts of infor.mation and the Thailand 
program is no exception. At every facility visited the Team 
was provided with an abundance of information - annual reports, 
special reports, statistical reports, tabulations, summaries, 
special investigations, etc. There are nearly 100 separate 
report forms in regular use in the program. The filling 
out of these forms and tabulation of the information represents 
a huge investment of time and money. It is doubtful that all 
of the information being gathered is really necessary but some 
information of value to the program is not being compiled or 
is somewhere in the files, but not readily available. 

Recommendations: 

5.2.5.1 A study should be undertaken to 
determine the desirability and feasibility of establishing a . 
computer-based information management system for the Thailand 
Anti-Malaria Program. 

5.2.5.2 If it is considered both desirable 
and feasible, a proposal for such a project should be prepared 
and external funding sought. 

5.2.5.3 A complete r0view should be made of 
all report forms to includ0 an assessment of the care and 
nccllracy with which they arc completed in the field, the 
essential nature of the informntion, nncl bnw the informntion 
is U!ied. 'l'he chanqinq needs of the malaria program rnilY Illake 
it nclvi!;able to ravine some forms, drop others and aud some 
now onor.. 
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5.2.6 Acceleration of health education activities 

Discussion: 

Although health education activities are 
having a favorable impact on the spray program when and where 
an intensified campaign is carried out, it is not possible to 
reach all problem villages with the limited manpower available. 

Recommendations: 

5.2.6.1 All personnel assigned health 
education duties should be given specific task oriented training 
with an emphasis on influencing village leaders. 

5.2.6.2 A series of health education work­
shops should be organized to provide for free exchange of 
innovative ideas for promoting better cooperation from the 
villagers. 

5.2.6.3 A health education element should 
be included in the training courses for all types of personnel. 
Every employee of the malaria program should be considered to 
have health education duties and be a public relations agent 
for the program. 

5.2.6.4 In order to insure continuing 
support for the health education activities, a 5-year plan and 
budget should be prepared which would provide for maintenance 
and repair of equipment, replacement of broken or worn-out 
equipment, purchase of new equipment as needed, purchase of 
additional posters, pamphlets, flip charts, etc., as needed, 
replacement of old movies, preparation of a new up-dated 
movie on ma13ria, preparation of 35 mm slide sets, preparation 
of new cassette tapes as needed, etc. . 

5.2.6.5 The Peace Corps volunteer in 
Chiann Mai observing that every village had a supply of 
comic books which were well read by adults as well as children 
has suggested a comic book on malaria. A plot similar to that 
in the malaria movie might well interest the commercial comic 
book publishers. The idea is considered worth exploring. 

5.2. 7 Long-range planning for continuous training 
program. 

Recommendations: 

5.2.7.1 A long term plan (e.g., 5 years) 
for various training courrws should be drawn up and submi tted 
for comm.itment of fintlncia1 support. 
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5.2.7.2 The Praphuttabat Malaria Training 
Center should receive full support so that it can be run 
independently without interfering with the staff engaged in 
anti-malaria operations. 

5.2.7.3 The following training courses are 
suggested: 

Intensive course in malaria and 
malaria control planning for 
candidates who will be promoted 
to Zone and Assistant Zone Chief. 
This course should be compulsory 
and be used for career promotion. 

Pre-service training course in 
malaria entomology and epidemi­
ology should be provided to those 
who will be assigned to supervise 
entomological activities either 
at the Regional or Zonal level and 
followed up by annual refresher 
course. 

Refresher course for Zone and 
Assistant Zone Chiefs (MIl) and 
Sector Chiefs (MI) should be 
continued and course curricula 
should be revised to give more 
emphasis on practical control 
techniques, epidemiology and 
data analysis. The course for 
Sector chiefs may be provided at 
the Region in order to train all 
Sector and Assistant Sector Chiefs 
in a shorter duration. 

Refresher course for malaria 
clinic workers, malaria voluntary 
collaborators, should also be 
continued and the interval of 
training should be adjusted to 
the appropriate resources. 

Instructor courses should be 
given in order to expand the 
training capability. 

43 


http:INTERNATION.4L


INTERNATIONAL RESOURCES CONSULTANTS 


Training course for malaria field 
workers should be developed and 
the model of multi-purpose malaria 
worker employed in Region II may 
be considered in developing the 
course curriculum. 

5.2.7.4 Academic fellowships to study 
abroad in public health and vector borne disease control should 
be made available to potential candidates. These qualified 
professionals are badly needed to fill the gap of Malariologists 
who will retire in the near future. 

5.2.8 Strengthening capabilities in research 

Discussion: 

The recommendations of this assessment team in 
the area of research should be read in conjunction with those 
made earlier in the final evaluation of the USAID Anti-Malaria 
Project, July 1983. 

Recommendations; 

5.2.8.1 To develop and implement a sound 
research program it is essential to strengthen the capabilities 
of the Field Applied Research Section. Funds should be ma6e 
available for the two new posts approved earlier by the Civil 
Service Commission. In filling these posts, and any other 
similar posts which may become available in th0 future, greater 
attention in selection should be given to the suitability for 
and interest in field applied research. 

5.2.8.2 Collaboration with other research 
institutions in malaria ~d its related fields should be 
strengthened and expanded. Assistance in the development of 
experimental design including writf> up of protocols and analysis 
of data should be sought regularly from national institutions 
and international agencies. Considerable assistance han been 
provided in the area of chemotherapy but not in vector biology 
and control. 

5.2.8.3 Corl!jid('rin~J thC' :;ucccrwful renultn 
achieved in implementing the findincp of the rcneclrch project 
entitled "An EpidemioloCJjcal i':clrly h'clrninq Svntcm for 1'-1alaricl 
Control," in the Lhrnp study Zone!) in H(·qion:. 3, 4 and 5 t1nd 
in Re~lion 2 in qcrlt'ral, tile IIPxl ::U'p i:; to put tlw ny~,torn 
into wider operational lUll' with till' d('v~·)oprn0nt of criteria 
on the act.ion and nlcpn to be taken wlH'1l thl' !litlliltion arifwn. 
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5.2.8.4 A course on experimental methodology 
should be held annually with assistance from research insti ­
tutions within or outside Thailand. 

5.2.8.5 Research projects should be super­
vised directly by the principal investigator and not left to 
local field staff. 

5.2.8.6 A national malaria research meeting 
should be held bi-annually as a follow-up to the successful 
one held in 1983. 

5.2.8.7 Apart from the cur~ent research 
projects already approved and in progress the following is a 
list of some additional topics recommended for s\.:udy: 

Effectiveness of larvivorous 
fish as biological control agents 
against An.minimus and An.macula­
tus in running streams. In vj.e~ 
51-the difficulties encountered 
in carrying out earlier ntudies 
in this field, it would be 
advisable to consult a speciali~t. 

Role of suspected vectors in 
malaria t~ansmission in eradica­
tion areas. 

Malaria vectors in the highly 
enjemic area of Mae Sot in North­
west Thailand and their role in 
high altitudes. 

Village scale trials with alterna­
tive insecticides for irdoor 
residual spraying. 

Studies on the bionomics of An. 
annulilris and its role in maIaria 
transmission in Northwest 1'hailand. 

Studies on the genetics of DDT 
resistance in different popula­
tions of An.nnnulari9. 

A vi }}"q(~ !l(':il}e trial. with bed 
netn iJllpn·qnill(~d with insecticide 
ou .1 nllpp}f'n\l~ntilry men!1urc in 
rna}ilrid conlrol. 

45 


http:streams.In


INTERNATIONAL RESOURCES CONSULTANTS 


Studies on the effectiveness of 
health education campaigns in 
improving the residual spray 
progl;'am. 

Studies of villagers attitudes 
towards the malaria program. 

Studies of the cost-effectiveness 
of various methods of vector 
control. 

5.2.8.8 Some of the observations carried out 
under "Special Studies" on self protection methods which appear 
promising may be converted into proper research projects. 

In the planning and implementation of 
any of the research projects the Team wishes to emphasize the 
importance of the steps which appeared in the evaluation re­
port of July 1983, copy of which appears as Annex No. 16 
in this report. 

5.2.9 The Refugee Problem 

Discussion: 

Mass influx of refugees across the border during 
the fighting which has happened periodically has led to an 
increase of malaria cases in the border areas. The Team 
visited two refugee camps in Khao-I-Dang of Taphya District and 
Khoa Ta Ngok of Klong Had Sub-District of Prachinburi province. 
The first one is an old settled camp with about 25,000 refugees 
and malaria did not seem to be a problem in this camp. The 
second one is a new camp settled by 40,000 refugees about 4 
months ago. Malaria prevalence among the refugees was about 
10% and no control measures were provided except treatment of 
symptomatic malaria cases. It is pertinent that the congre­
gation of a large numbers of people provides a reservoir of 
infection which will contribute to the increase of malaria 
transmission in the area and consequently will affect the local 
villaqers. 

Althouqh efforts to control malaria iJ. these 
camps have been made by malaria control program personnel, 
these camp!; arc not always acccs~;ible to malaria personnel. 

Hec(lmmenda t ion!; : 

S.2.9.1 Allthor-itif'B who arC' .."cr.ponsible [or 
cOlltrol illld n~liC'r work in t.lw CilIllP!; should be contact('d and 
perBll.:lded t.o provide Illalaria control meaBureo in tiw camp. 
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5.2.9.2 Malaria statistics among refugees in 
the camps should be collected periodically from the medical 
and health unit of the camp. These statistics are important 
for epidemiological an31ysis of malaria in these areas. 

5.2.10 	 Vehicle Replacement 


Discussion: 


There is an immediate need to replace all of 
those vehicles which are not economical to repair and maintain. 

Recommendations: 

5.2.10.1 A long range plan should be developed 
with .a vehicle replacement schedule aimed at immediate replace­
ment of the oldest vehicles for which maintainance and repair 
is not cost effective and an annual replacement schedule for 
replacing vehicles when they reach an uneconomical age. Al­
though the standard 6 year replacement may not be realistic 
in Thailand, it should be possible through careful study of 
maintenance and repair records to determine a suitable vehicle 
retirement age. 

5.2.11 	 Development of Multi-Purpose Malaria Workers 

Discussion: 

Multi-purpose malaria workers carrying out 
all malaria activities in a designated number of villages have 
been used to good advantage in Region II. 

Recommenda tions: 

5.2.11.1 This approach may fit with the 
future plans for the integration of malaria control into 
primary healtr =are. The Team recommends that a proper 
evaluation of this trial should be carried out and that 
similar trials should also be conducted in other regions. 

5.2.12 	 Permanent Zone and Sector Offices 

Discussion: 

As malaria control is a long term program 
which req~ires continuing activities, Zone and Sector officcs 
will definitely need permanent buildings for their accommoda­
tion to f.:.tcilitate their work. Several Zone and Srctors hud 
tlw unfor tuna tv experience of bel nq moved frequently becauGc 
of renll!d bullclincJG. At prC!3cnt 9 i:ones out of 33 need 
porrnancn t accomrnoc]a ti ons . 
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Recommendation 

5.2.12.1 The Team recommends that budget 
should be made available for the construction of all 9 Zone 
offices. 

6. RESOURCES FOR MEETING FUTURE REQUIREMENTS 

Solutions to the problems discussed in Section 5 above 
come in several categories. Some can be impl~mented by the 
Malaria Division and the Ministry of Public Heal~h. Others 
will require that additional funds be budgeted and some will 
require external technical assistance and/or external funding. 
In general, development assistance funding agencies are 
reluctant to provide for recurring costs on the basis that this 
is properly the responsibility of the individual country. 
However, there have been exceptions to this unwritten policy 
on a one-time only basis when there was an urgent need. 

The Team is not in a position to identify specific sources 
of the required external assistance, but will suggest areas 
of activity discussed in Section 5 which are considered 
suitable for external assistance. The team will also provide 
a list of those governments and agencies which are providing 
assistance to anti-malaria programs now or have done so in 
the past and to the extent feasible will discuss the nature 
of sucb assistClnce. 

6. 1 Future Hequi reme_~t~ Sui table for External Assistance 

Discussion 

Some of the needs are simple and direct and only 
involve the purchase of commodities. Fortunately, some donors 
prefer to provide their assistance in this manner. Other 
needs are more complex, involve technical assistance, planning 
and the development of a project or a series of projects. The 
list given belo~ is not intended to be complete, but is 
given only for illustrative purposes. 

6.1.1 Vehicle replacement 

6.1.2 Purchase of insecticide 
reserve nllpply 

to provide for a 

6. 1. 3 I rnp rOVl'lt1t!n t 0 f tlw re!ICa reh profJ ram 

6.1.4 EXpLln!lion of tilt' Lrili ninq proqrlllll 
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6.1.6 	 Development of a computerized information 
Rystem 

6.1.7 	 A series of demon~tration projects 

Multi-purpose malaria workers in all regions 

Development of health serVices based on a 
mUlti-purpose malaria worker system 

Integration of malaria and the primary 
health care program in selected eradication 
or partially integrated areas 

6.2 Potential Donor Agencies 

6.2.1 	 World Health Organizations (WHO) 

WHO has a long history of support of anti ­
malaria programs on a worldwide basis in terms of technical 
assistance, research, training and limited amounts of commodi­
ties fdr training, research, or emergency situations. In 
recent years WHO has channeled much of its funding in support 
of primary health care. However, it was re"~gnized in the 
Alma Alta declaration that where an endemic disease is a 
serious problem, ~hen control of that di~ea~e must be a part 
of primary health care. WHO has the responsibility for the 
mobilization and coordination of support for malaria programs 
on a worldwide basis. 

6.2.2 	 United Nations International Children Emergency 
Fund (UNICEF) 

During the period from the mid 1950s until 1973 
UNICEF was a major supplier of commodities for malaria programs 
for which WIIO provided technical assistance. UNICEF provided 
motor vehicles, insecticides and laboratory supplies and 
equipment as well as advisory services on fleet management, 
and maintenance and repair of motor vehicles. In 1973 UNICEF 
announced that it would no longer assist malaria control 
programs as such, but only in the context of primary health 
care. 

6.2.3 	 !;!nited Nations Development Program. (U.N.D.~.) 

UNDP has provided limited assistance to some 
malaria programs in conjunction with other donors. 
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6.2.4 	 United Nations Environmental Program (U.N.E.P.) 

UNEP has provided some funding for a workshop 
on bio-environmental control of m.alaria and has had some funds 
available for support of research on problems relating to the 
environment. 

6.2.5 	 United Nations Industrial Organization 
(U.N.I.D.O.) 

UNIDO has provided some funding in support of 
the development of DDT manufacturing plants. 

6.2.6 The United states 

The U.s. Agency for International Development 
and its predecessor agencies have provided assistance to 
malaria control/eradication programs in Asia, Africa and Latin 
America for nearly 40 years. This assistance has been in the 
form of loans and grants totalling more than one billion 
dollars and has provided technical assistance, commodity assis­
tance, support of training, support of research and local 
currency support t6 some 36 countries directly and to twice 
as many indirectly through other agencip.s. 

AID issued a revised agency guidance for 
malaria control in July of 1984. This new guidance covers 
AID malaria policy, criteria foe AID assistance to anti ­
malaria programs, and the role of primary health care. AID's 
malaria program assistance emphasizes research, training, 
program design and donor coordination particularly in relation 
to multi-donor assistance. A copy of the Agency guidance 
on malaria control should be available through the local 
USAID office. 

6.2.7 United Kingdom has provided both technical 
assistance and commodIty asSIstance in support of malaria 
control programs. 

6.2. 8 Netht~rlands har. algo provided both technj cal 
assistance and commo(Tlty-ii!:~:;jstanc(' to malaria pnlqrams. 

6.2.9 ,Japan has aH~d!ited malaria proqraliln through 
the proviBion o(-cornnloditicB fluch an inBecticidC'!;, vehiclC'B 
and equipment. rt in underDtood t1l1ll ,Jap.:tIl h.w appointed 
a cornrnittoe on Illalariel control aBrliBtance ilne! may adopt II 

more forlllal pollcy. 
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6.2.10 Canada, Sweden and Denmark have assisted 
malaria control through support of training or operational 
field programs. 

6.3 Multi-Donor Assistance 

There is an example of a multi-donor funded malaria 
program given as a model in the 1977 USAID report on Strategy 
for Control of Malaria in Asia. The Government of Sri Lanka 
after preparing a S-year operational plan and budget invited 
representatives of a number of embassies to a meeting in which 
they presented their proposed program together with require­
ments and in effect asked, "Who can help us?" This resulted 
in a multi-donor funded anti-malaria program assisted by the 
USAID WHO United Kingdom and the Netherlands. 

It is suggested that the possibility of multi-donor 
funding be explored. 
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ANNEX 2 

DETAILED ITINERARY 

June 17-20 Malaria Division Headquarters - Briefing 

June 20 Leave: Bangkok - by car 
Visit - Region 1, Malaria Training Center, Praputthabat 

- MVCs - Vill.1, Kok-Toom, Muang, Lopburi 
- Vill.8, Nikom, Muang, Lopburi 

Night: Praputthabat 

June 21 Leave: Praputthabat - by car 
Visit 	- Sector 76 Kaengkoi 

- MVC - ViII. 5, Cha-om, Kaengkoi, Saraburi 
- Zone 7 Pak Chong 

111 - Malaria Clinic 	- Moo Si, Pakchong, NakornrajsimaW 

Night: Khao Yai 

June 22 Leave: Kaho Yai - by car 

Visit - Sector 3 Prabinburi 


- Zone 2 Prachinburi (Sakaeo) 

Night: Aranyaprathes 


June 23 Visit 	- Aranyaprathes Community Hospital 
- Sector 1 Aranyaprathes 
- Refugee Camps - Khao Ta-Ngok, Thai-Udom 

Klong-Had, Prachinburi 
- Khao-I-Dang, Nongwang, 

Taphya, Prachinburi 
Night: Aranyaprathes 



1u~NEX 2 

(Continued) 

June 24 

June 25 

June 27 

June 28 


July 1 


July 2 

Leave: 
Visit 	­

-
-
-
-

Night: 

Leave: 
Visit 	­

-
-
-

Night: 

Leave: 
Visit ­

-
~ight: 

Visit 	-

Leave: 
Visit -
Night: 

Visit -
Night: 

Aranyaprathes - by car 
Sector 8 Wang Nam Yen 
\'iang-Nam-Yen Community Hospital 
Pong-Nam-Ron Community Hospital 
Sector 3 Pong-Nam-Ron 
WJCs - ViII. 1, Tabsai, Pong-Nam-Ron, Chantaburi 

- Vill.2, Pong-Nam-Ron, Chantaburi 
Chantaburi 

Chantaburi - by car 
Zone 6 T~ad 
Trad General Hospital 
Bor-nai Community Hospital 
Sector 4 Bor Rai 
Chantacuri 

Chantaburi - by car 
Zone 5 Rayong 
Malaria Clinic - Pluak Dang, Rayong 
Ban~kok 

Region V (Bangkok) 

Bangkok - by plane 
Region II Chiang Mai 
Chiang Mai 

Sector 1 Li 
Chiang ~ai 



ANNEX 2 

(Continued) 

July 3 

July 4 

July 5 

July 6 


July 8 


July 9 


Leave: 
Visit 	­

-
-

Night: 

Leave: 
Visit ­

-
Night: 

Visit 	­
-

-
-

Night: 

Leave: 
Night: 

Leave: 
Visit -
Night: 

Visit ­
-

Night: 

Chiang Mai - by car 
Sector 7 Denchai 
HVC - VilL 3 Hua-Fai, Soongmen, Prae 
Zone 3 Prae 
Prae 

Prae - by car 
Zone 1 Tak 
MVC vilL 1, Mae Tor, Muang, Tak 
l-1ae Sot 

Sector 4 Mae Sot 
Malaria Clinic & Health Center - ViII. 5 
Ban Sanparai, Mae-Cha-Rao, Mae-Pa-Mat, Tak 
Sector 3 - Mae-Ra-nat 
Sector 5 - Tha-Song-Yang 
Mae Sot 

Mae Sot - by plane to Bangkok 
Bangkok 

Bangkok - by plane 
Region IV Songkhla 
Haad Yai 

Zone 1 Yala 
Sector 5 Yala 
Haad Yai 



ANNEX 2 

(Continued) 

July 10 	 Visit - Zone 2 Songkhla 
Leave - Haad Yai by plane 
Night: Bangkok 

July 11 	 Leave: Bangkok by plane 
Visit - Region III Khon Kaen 
Leave Khon Kaen - by car 
Visit - Malaria Clinic - Vill.6, Kok-Phoo, Huad Bak, 

Sakhon Nakon 

Night: Sakhon Nakon 


July 12 	 Leave: Sakhon Nakon by car 
Visit 	- Sakhon Nakon Provincial Health Office 


- Sakhon Nakon Liver Fluke Control Unit 

- Sakhon Nakon General Hospital 


Night: Khon Kaen 

July 13 	 Leave: Khon Kaen - by plane 
Night: Bangkok 

July 15-26 	Bangkok - Writing report, and final discussions. During this period 
the Team also visited the Armed Forces Research Institute for Medical 
Science (AFRIMS) and the School of Tropical Medicine of Mahidol 
University. 



ANNEX 3 
RESULTS OF MALARIA CASE DETECTION BY REGION 

(FY 1980 - FY 1985) 

Fiscal 
T~ar 

1950 

R~gicn I 

~o. Slide IPlo.
Exa: Pos 

535.511 82.307 

API 

8.9 

Region II 

No. Slid~ No. 
Exa:n Pos 

1.513.022 33.'03 

API 

4.6 

Region I II 

No. Slide No. 
Exam Pos 

836.859 34,562 

API 

3.7 

Region IV 

I APINo. Slide No. 
Exam Pos 

772,039 118,034 22.6 

Region 'I 

No. Slide No. 
Exam Pos 

659,117 105,854 

API 

9.3 

Country Total 

No. Slide No. 
Exam Pes 

4,734,602 371,860 

API 

8.4 

19-51 1.C05.532 104,534 11.3 1,763,064 32,541 4.5 850,040 48,006 5.1 820,547 134,272 25.0 863,891 129,803 9.6 5,303,074 449.151 10.0 

1982 1.172,055 119.395 13.5 2.035,128 43,335 5.9 1,016,103 47,274 4.8 818,506 113,273 20.7 1.016,869 141.076 10.2 6,068,657 464,353 10.1 

1c;a3 9;4.100 57.122 5.8 2,006.187 24.310 3.2 996,600 31.780 3.2 902,082 70,530 12.6 1,026,710 82,891 5.9 5,965,679 266,633 5.7 

150& 1,112.287 58.220 6.8 2,213,017 24,472 3.2 1,043.087 21.713 2.1 968.914 64.773 11.2 1.278,120 118.461 8.0 6.615,425 297,639 6.1 

1985 

(Oc:. 84 

I 

735.9~ 52.917 

- A;:lril 85) 

J 

1.319,86; 15.225 666.851 13,600 552,792 21,774 826.429 70,277 4,111,874 177,853 

Source: Malaria Division's Reports of Summary of Surveillance. 
API = Annual Parasite Incidence per 1,000 population. 



- -

••••••••• •••• • 

ANHEX 4 

MALARIA PARASITE SPECIES FORMULA-THAILAND 
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ANNEX 5 

NUMBER AND RATE OF DEATHS FROM ALL CAUSES AND MALARIA 

Year 
Total Deaths 

No. of 

Malaria Deaths 

Crude Death 
Rate/lOOO 

Malaria Death 
Rate/100,OOO 

Proportional 
Mortality 
Rate/lOOO 

1949 190,401 38,046 10. 1 205.5 199.8 

1950 184,455 35,819 9.4 183. 1 194.2 

1951 193,897 34,225 9.6 169. 1 176.5 
1952 199,211 29,115 9.0 139.2 153.9 
1953 183,066 21,451 8.5 99.3 117.2 
1954 192,595 16,473 8.6 73.9 85.5 
1955 189,666 14,520 8.2 63.2 77.4 
1956 202,017 12,617 8.5 53.3 62.5 
1957 207,142 10,458 9.0 43.0 47.9 
1958 208,866 9,462 8.3 37.8 45.3 
1959 206,129 8,530 8.0 33.2 41.4 
1960 221,858 7,960 8.4 30.2 35.9 
1961 210,709 6,636 7.8 24.5 31.5 
1962 221,157 6,739 8.0 24.3 30.5 
1963 233,192 6,488 8.2 22.8 28.0 
1964 231,095 5,278 7.9 18.2 23.0 
1965 216,830 4,522 7.3 15.2 21.0 
1966 236,243 4,490 7.8 14.7 19.0 
1967 230,622 4,015 7.4 12.9 17 .4 



ANNEX 5 
(Continued) 

Year 
Total Deaths 

No. of 

Malaria Deaths 

Crude Death 
Rate/1000 

Malaria Death 

Rate/100.000 

Proportional 
Mortality 
Rate/lOOO 

1960 232.116 3,308 7.3 10.4 14.2 
1969 243,444 3,450 7.3 10.4 14.2 
1970 223,899 3,437 6.5 10.1 15.5 
1971 227,990 4,401 6.4 12.5 19.3 
1972 248.676 4,147 6.8 11.3 16.7 
1973 239,151 5,350 6.2 14.2 22.3 
1974 246,459 6,113 6.2 15.8 24.8 
1975 234,550 5,746 5.9 14.4 24.5 
1976 237,062 4,919 5.5 11.5 20.8 
1977 236,788 4,771 5.4 10.9 19.6 
1978 233,216 4,595 5.2 10.2 18.7 
1979 241,111 3,787 5.2 8.2 15.7 
1980 247,970 3,755 5.3 8.1 15.3 
1981 239,423 4,071 5.3 8.6 16.3 
1982 247,402 3,779 5. 1 7.8 15.3 
1983 252,592 2,898 5.1 5.9 11.5 



ANNEX 6 
GRAPH SHOWING MONTHLY DISTRIBUTION OF 

MALARIA CASES IN THAILAND (1980-1985) 
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ANNEX 7 
ANALYSIS OF BLOOD SLIDES AND ~t.'\LARIA POSITIVES 


BY ACTIVITIES FOR Fr 1984 


REGI~' I REGION II REGIe:. III REGIoN IV REGI~ V COUNTRY TOTAl 

~o~.! 1 !\o. Sleod Slid~ 1.112.287 2.213.017 1.043.087 _968.914 1.278.120 6.615.425 

70:..)1 ~~. ~dlaria Positive 68.220 24.472 21.713 64.773 118.461 297.639 

.:.=:::( ;:.er 100 POOl. 1 : .,- 29.06 9.23 16.78 20.64 13.2 

.!?i ~r 1.0'.)0 flO;>. 6.8 3.2 2.1 11.2 19.0 6.1 

rerce~taoe of Slood Slide 
C:::r:trit;"te-d by 
- ~laria Clinic 

- rCJ Pests 
- ;'~D & Other 

13.7 

52.9 
34.4 

6.0 

37.0 
57.0 

12.6 

60.4 
27.0 

20.0 

30.9 
49.1 

13.4 

30.0 
56.6 

13.3 

41.0 
45.7 

I 
I 

To!a~ 100.0 100.0 100.0 100.0 100.0 100.0 
-

j 

~e~cer.t~ce of ~~laria Positives 
C~ntrib:Jted by 
- ~~lar~a Clinic 

- r:J Pests 

- :.eD & Ot.~er 

42.5 

46.2 

11.3 

35.9 

52.3 

11.8 

54.9 

40.2 

4.9 

63.8 

27.5 

8.7 

46.9 

34.2 

18.9 

49.2 

38.5 

12.3 

iotal 100.0 10'.l.0 100.0 100.0 100.0 100.0 

Source: Malaria Division's Summary of Surveillance. Quarterly Reports. (October 1983 - September 1984) 



ANNEX 8 

DISTRIBUTION OF MALARIA ~LINICS 

AS OF JUNE 1• 1985 


NO. OF ESTABLISHED MALARIA CLINICS 
01 VIS ION/

REGION 
Division 

HQ 
Regional 

HQ 
Zone 

Office 
Sector 
Office 

put Post Total 

1Division 1 -- --

26 84Region I 511 6-

7721Region I I 533--

55 51Region III 5 111--

57 21 867Region IV 1-

Region 'i 12 737 54- -

4322 270 131281 

Source: Malaria Division's laboratory Service Station. 



ANNEX 9 

DISTRI6~TION OF MALARIA VOLUNTARY COLLABORATORS 


Bf Region and Phase 

As of May 1985) 


NO. OF MALARIA VOLUNTARY COLLABORATORS 
REGION 

Eradication Area TotalControl Area 

I 

II 

IIi 

IV 

.-


Country Total 

3,061 6,702 9,763 

6,676 4,500 11,176 

6,2424,151 10,393 

3,766 2,025 5,791 

3,233 692 3,925 

20,887 20,161 41,048 

Source: Malaria Divisionis Epidemiological Section. 



ANNEX 10 

RESULTS OF SPRAYING OPERATIONS - CYCLE 1 

19841980 1981 1982 1983 

Total Population 
SpraJ Coverage 
(Plan of Action) 

for 3,340,000 3,370,000 4,300,000 3,690,000 3,520,000 

To ta 1 Popul ation -
Actual Spray Coverage 

3,201,000 3,416,117 3,544,340 3,349,788 2,380,204 

Total Houses 
Sprayed 

Actually 711 ,478 704,161 792,118 717,367 569,569 

: Completely Sprayed 58.4 59.9 64.0 64.9 65.2 

~ Incompletely Sprayed 32.8 31.3 28.8 27.0 27.4 

: Unsprayed 8.8 8.8 7.2 7.9 7.4 

Total Farmhuts Sprayed 284,092 351,448 373,564 332,726 296,200 



ANNEX 10 - Continued 

RESULTS OF SPRAYING OPERATIONS - CYCLE 2 

1980 1981 1982 1983 1984 


Total Population for - not available - 2,130,000 2,030,921 
Spray Coverage 
{Plan of Action) 

Total Po~lation Actual 1,668.952 1.813.504 2.110.518 1.851.291 1,552,765 
Spray Coverage 

Total ~ouses Actually 370.364 395.585 476.442 397.142 366,753 
Sprayed 

~ Cc-pl etely Sprayed 62.1 61.7 71.3 67.6 69.8 

':. lrco:::;:1etely Sprayed 30.7 31.9 21.4 25.6 23.0 

7.2 6.4 7.3 6.7 7.2 

Tota 1 farnhuts Sprayed 250.567 279,660 276,802 153,621 253,757 



ANNEX 11 

RESULTS OF TRAINING ACTIVITIES 


(As of 30 June 1985) 


Number of Personnel Trained/~eriod of Days 
TRAINING COURSE Place of 


Training 
 19851980 1982 1983 19841981 

Pre-SErvice 

l. Pubi ic Health Officer MTC 17/60 10/5045/60 - --
2. Malaria Clinic Wor~ers MTC 63/50 73/5093/50 98/50 59/50 56/50 

3. Peace Corps Volunteers MTC 8/12 5/12 5/12 6/12 7/12 -
4. Radio Receiver-Trans- MTC 114/3 60/3- -- -

mitter Use and Main. 
In-Service 

1. Malaria II MTC 188/7 23/15 20/15- - -
2. Malaria I MTC 66/15 200/15 38/15- - -
3. l1a lari a C1 in ic Region 4 54/5 - -- --

Workshop 

4. Mal aria Cl inic Regions 45/5 103/5 97/5 156/5 121/5 81/5
Workers Refresher 

5. Financial Management H.Q. 39/2 - --- -
6. Personne1 and H.Q. 35/3- - -- -

Administration 
Training 

7. Automotive Repair H.Q. 60/21 60/10- ---



TRAINING COURSE 

8. 	 Health Education 
Workshop 

9. 	 Instructors of 
Trainers 

10. 	 Trainers of Volunteers 

II. 	Malaria Volunteers 

12. 	 A/V Equip~ent Use and 
~aintenanceC'\ 

CD 

13. Malaria Research 
~orkshop 

14. 	 Ent<r.lology 

15. 	 Entomology/ 
Epider.;iology 

16. 	 Drug - Resistant 
Research Refresher 
Training 

17. 	 Health Educati on 
Techni ques 

Place of 
iraining 

Region 5 

Region 2 

Regions 

Zones &
Sectors 
HTC 

Region 5 

HTe 

Region 2 

Zone 	 1 
Sriracha 

School 
of Publ ic 
Health 

ANNEX 11 
(Cont inued) 

Number of Personnel Tra i ned/Peri ad of Days 

1980 

45/5 

92/5 

522/5 

-

-


-


60/5 

-


-


-


1981 

-


-


-

-


32/5 

54/2 

-

60/5 

-


-


1982 

-


-


-

22,083/2 

80/5 

-


-

-


-


55/10 

1983 

-


-


-

24,627 

54/5 

189/3 

-

-


-

-


1984 

-

1985 

-

21/10 

-
5,676 

-

-

-
-
-

- -

-
-

-
-

6/5 -

- -



ANNEX 11 
(Continued) 

NlITIber of Personnel Trai ned/Peri od of Da vs
TRAINING COURSE Place of 


Training 
 1980 1982 1983 1984 19851981 

18. Seminar or Meeting 127/5 212/5 160/5
for Malaria Unit 
Chiefs 

-- -

19. F~nitrothion Spraying Region 5 50/5 - -- - -
and Cholinesterase T 

Testing 


20. Workshop on Fenithro- Loie & 135/3- -- - -
th ion Use Lo i e and Surin 

Surin 


21. Refresher Training MTC 75/3- -- - -
on Radio Receiver 

Transmitter 


22. Microscope Repair HTC 27/10- - -- -
23. National Malaria Haad 300/3 330/3 -- - -

Conference Vai & 

O1iangna i 


24. School Teachers Zones 2,886-- -- -
and Rural Hea 1th 

Serv ices 


Note: Period of Days - Only working days counted. 
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ANNEX 12 

MALARIA DIVISION APPLIED RESEARCH PROJECTS 
(Not Funded by USAID for Research Project) 

TITlE PRINCIPAL INVESTIGATOR TIME 

Regional collaborative Mrs. Laksami Suebsang 1977 -1983 
studies on drug-resistant 
malaria. 

Studies to determine the Dr. Somthas Malikul 1978-1983 
effectiveness of the pre-
sumptive treatment regimen 
at present in use. 

A small scale trial of Dr. Chusak Prasittisuk 1980-1981 
Bendiocarb (PICNM) against
An. balabacensis. 

Field research on the Mrs. Laksami Suebsang 1980-1983 
develo~ent of the micro-
culture test kits for 
assessing the sensitivity 
of P. falciparum to 
chloroquin p and mefloquine
in Tha iland . 

A study of the effect of Mr. Suthas Nutsathapana 1981-1983 
different levels of cover-
age of intradomiciliary 
spraying on the An.animumus 
in a foothill malaria con-
trol area of Thailand. 

FUNDED BY STATUS 

WHO/SEARO In progress 

TDR/FIELDMAL Compl eted 

Chesterford Compl eted 
Park Research 

TRD/CHEMMAL CORlpl eted 

TRD/FIELDMAL Compl eted 



ANNEX 12 
(Continued) 

TITLE 	 PRINCIPAL INVESTIGATOR TIME FUNDED BY STATUS 

6. 	 Colonization of Anopheles Miss. Nil obo1 Vanicha 1981-1982 USAID Compl eted 
minimus (Theobald) and its Fell owshi p 
insecticide resistance 
status (M.Sc. Thesis). 

7. 	 The role of Anopheles Mr. Dakorn L imratana 1981-1982 WHO Compl etE ~ 
wacu1atus (Theobald. 1901 ) Fellowship 
in malaria transmission in 
Tha i1 and (H.Sc. Thesis). 

8. 	 Clinical trail s with Dr. Surin Pinichpongse 1982-1983 Roche Completed 
mef1 oqu i ne . Foundation .....- 9. 	 Clinical tra i1 s wi th mefl 0- Dr. Surin Pi nichpongse 1982-1983 TOR Completed 
Quine: double blind 
randomized comparative 
trail with rr.efloquine 
versus mefl oqu i ne and 
su1fadoxine/pyrimethamine 
in outpatients suffering 
from s)~tomatic fa1ciparum 
malaria. 

10. 	 A small scale trail of Dr. Chusak Prasittisuk 1982-1983 SANDOZ LTD. Completed 
Bacillus thuringiensis Switzerl and 
verSU5 israe1ensis against 
An. minimum in slow-running 
streams. 



ANNEX 12 
(Continued) 

TITLE 	 PRINCIPAL INVESTIGATOR TIME FUNDED BY STATUS 


11. 	 Preliminary studies on the Hr. Suchart Phatipongse 1982-1983 WHO Compl eted 
control of Anopheles 
~ini~us (Theobald. 1901) 
larvae in nutural running 
streams by drip application 
of Ter.ephos (OMS-786) 
(M.Sc. Thesis). 

12. 	 Developr.~nt of seroepidem­ Dr. Surang Tanpradist 1982-1984 TDR/FIELDMAL Completed 
iology capability in the 
anti-malaria program using 
i~unofluorescent antibody 
test. 

13. 	 St~dy of the effectiveness Dr. Krongthong Thimasarn 1983 Malaria Completed
of radical treatwent of Division 
P. falciparum by four 

di fferent brands of 

sulfadoxine/pyrmethamine. 


14. 	 Studies on the use of some Miss. Nilobol Vanicha 1982 Malaria Completed
cedicinal plants as a Division 
wosquito-repellent. 

15. 	 In vitro study on the anti- Mr. ChaNalit TassanasNang 1982-1983 USAID Tenninated 
malaria action of plants Fellowship 
upon Plasmodium falciparum 
(H.Sc. ihesis). 



ANNEX 12 
(Conti nued) 

TITLE 	 PRINCIPAL INVESTIGATOR TIME 


16. 	 large-sca~e field trail 
of mefloquine to combat 
i,ulti-drug resistant 
falciparur.1 malaria in 
Thailand (IMP). 

17. 	 Studies on the bionomics 
of A~. maculatus and its 
ro 1 e i n Cl a 1 d ria 
trans=.ission. 

~ 
w 18. 	 Cooparison of tlllO in vitro 

techniques for culture of 
?as...-:odium falci~rum in 
tt~ production of antige~ 
for i~unologic evaluation 
of malari~ endemicity by 
a national malaria 
service. 

19. 	 Prilr.ary Heal th Care 
cocponents of a Malaria 
Control f'rc gramme: An 
evaluation of alternative 
systems. 

Or. Surin Pinichpongse 1983-1985 

Or. Suchart Upatham & 1983-1985 E 
Or. Chusak Prasittisuk ~ 

[ 

Dr. Udom Chitprarop 1983-1985 

Dr. Krongtong Timasarn 1984-1985 T 

l 



ANNEX 12 
(Cont ini..ed) 

TITLE PRINCIPAL INVESTIGATOR TIME FUNDED BY STATUS 


20. Malaria self-protection 
practices of Northern 
Tha i Villagers. 

Dr. Udom Chitprarop 1985-1986 TDRISER In progress 

21. Center for the Development 
and Evaluation of Tests 
for the Assessment of 
Drug response of 
P. fa 1c i pa rum . 

Mrs. Laksami Suebsang 1984-1985 TDR/CHEMMAL In progress 



Received Rl 

1955 0 

1956 0 

1557 0 

1958 0 

1959 0 

1960 2 

1961 5 

~ 1962 13 
"" 1963 1 

1964 1 

1965 13 

1966 24 

1967 0 

1968 1 

19b9 13 

1970 9 

1971 0 

1972 0 

1973 2 

ANNEX 13 

NUMBER OF MOTOR VEHICLES 
(excluding motorcycles) 

R2 R3 R4 

0 0 1 

1 0 0 

5 0 0 

0 0 1 

0 0 0 

6 0 2 

9 1 4 

13 4 5 

2 1 0 

3 1 0 

8 4 23 

23 6 17 
- 2 0.) 

1 1 1 

16 13 18 

9 10 11 
0 2 0 

0 0 0 

2 1 0 

RS HQ Total 

1 0 2 

0 0 1 

1 0 6 

1 0 2 

0 0 0 

2 0 12 

4 0 23 

12 0 47 

8 0 12 

1 0 6 

21 2 71 

8 0 78 

1 0 6 

3 0 7 

11 1 72 

9 0 48 

0 1 3 

1 0 1 

0 0 5 



ANNEX 13 

(Continued) 

Received Rl R2 R3 R4 R5 HQ Total 

1974 0 0 2 0 1 0 3 

1975 1 0 0 1 2 0 4 

1976 2 2 ?.. 2 1 1 10 

1977 4 3 1 3 2 1 14 

1978 4 6 5 4 5 1 25 

1979 4 7 5 8 5 0 29 

1980 6 6 6 6 9 0 33 

1981 25 31 40 5 36 3 140 

1982 3 4 3 13 4 3 30 

1983 4 3 4 5 4 0 20 

1984 8 11 11 14 13 1 58 

Total 145 174 125 144 166 14 768 



ANNEX 14* 


LIST OF INDIVIDUAL ELEMENTS OF USAID ANTI-MALARIA PROJECT 


(1) Training (Loan Fund) 

Course 

Malaria Clinic Workshop 

~~laria Clinic Workers 

Malaria Clinic Workers 
Refresher Prototype 

Malaria Clinic Workers 
Refresher 

Financial Management 

Autc..~t i ve Repa i r 

~utc~~tive Repair Refresher 

Health Education Workshop 

Instru~tors of Trainers 

Trainers of Volunteers 

Village Voluntary CollaborLtors 

Village Voluntary Collaborators 
Refresher (1) 

Total Planned 

Parti cipants 


20 


310 


45 


310 


39 


60 


60 


25 


50 


400 


20,000 


25,000 

Actual 


54 


400 


45 


545 


39 


60 


61 


45 


92 


522 


22,083 


24,627 

COl1111ents 

4-8 February 1980 

12 ten week courses 

3-7 November 1980 

35 Five day courses 


20-21 October 1980 


1 April - 3 May 1980 


Oct. - Nov. 1984 


15-19 April 1980 


19-23 May 1980 


14 July - 19 Sept. 1980 


Nov. 1980 - March 1982 


Dec. 1982 - April 1983 


*Adapted from assignment report by R. Kalina. 



ANNEX 14 
(continued) 

Course 

Village Voluntary Collaborators 
Refresher (2) 

~~laria II Zone Chiefs 

~~laria I Zone Chiefs 

Health Education Techniques 

;'udi0- Vi sua 1 Equi pment Use 
and ~.a i n tenance 

Research ~orkshop 

Electrical Equip~ent Repair 

O~erationa1 Research Workshop 

;'1'1 Refresher 

~~laria II Zone Chiefs 

School Teachers and Rural 
HE~ lth 	Servi ces 


Total 


Total Planned 

Participants 


3,000 


188 


302 


55 


30 


35 


3 


68 


55 


60 


2,000 


52,125 


Actual 

5,676 

18a 

266 


50 


32 


54 


3 


68 


68 


49 


2,886 

57,913 

COl11Tlents 

June - August 1984 

17-23 June 1981 

7 three week courses 

19-30 April 1982 

23-27 Nov. 1981 


28-29 July 1981 


3 Oec. 1980 - Sept. 1981 


21-22 Oct. 1982 


2 three week courses in 1984 


2 three week courses in 1984 


Oct.-Nov. 1984 




ANNEX 14 
(continued) 

(2) fpllowships (Grant Funded) 

because of a lack of quaiified candidates, the U.S. Academic fellowships were reduced to 2. The 
pmgress achieved for all fellowships under the USAID project is as follows: 

Total 
Type Planned Revised Actual COl1111ents 

U.S. 	 ';cadewic-H.P.H 7 2 2 1 completed at Tulane Un; vers i ty, 

1981 


.....a 1 completed at University of 

Hawa ii, 1982 


~ 

In-country Academic M.S. 7 8 8 	 4 completed April 1982 

4 completed April 1984 


U.S. 	 Observation Tour 12 12 12 4 completed Oct. 1980 

5 completed Nov. 1981 

3 completed Sept. 1983 


Third Coun~ry Observation 

Tour 35 53 53 6 completed Dec. 1980 


6 completed Jan. 1981 

4 completed Dec. 1982 

4 completed July 1983 

9 completed Aug. 1983 

8 completed Sept.1983 

a completed Oct. 1984 

8 completed Dec. 1984 




o 

ANNEX 14 
(continued) 

(3) CO"Tccities (Lean Funded) - USAID Project 

.:..n CCl~d1tjes :;ro..,ided for under the project have been delivered and distributed. This 
'::':-c::r:ent Df t~e ;roject has fi 11ed an ir:i~ortant and long standing need for adequate and sufficient 
e-'::;j~:;:,-...::r,t receS:;.H,)' to carry out an effective malaria control operation. A detailed description 
:''7 :~e ~-:;:a!:t :J'f tr:ese c:!-r:-od1ties on the overall progra!Tr.1e is found in the final evaluation 
"''€":::''':. :-C'nc-.';r.:: is c list of the ite~ received under the project. 

Item 

5;;!,"d-,-e~. S;are ?~rts {3.000) 	 Training fquipment 2) 
5~ra)' 7i;5 (':D!O~:·J) Malaria Clinic Furniture (360 sets) 
!'I:L:!'"0SCC;..eS. S;:are ?~rts {36J) Automobile Repair Equipment (39 sets) 
¥D1~~:eer ~its (50.00G) r~a1aria Clinic Patient Cards (100.00'0) 
"oh;"rlte~r SlGflS !}5.0DO) Malaria Volunteer 1.0. Cards (50.000) 
j~;>-e ~e::orcers for Y.3iaria Clinic (410) Zone Office Equipment (33 sets) 
;·.. d~:c-\·js;Ja1 E~,"ip~nt (J5 sets) Electronic Calculators (30) 
!"c:;,qe Lo~dspeal:er Sets (21.:) Plain Paper Copier (1) 
~eStdrcn ~~~j;~~: 1) Interval Time Clocks (427) 

~~ 	 ~e5ear(h e~~i~~nt co~sisted of refrigerators. deep freezer. magnetic stirrer. blender. heater/ 
cjr:~1a:~fS. i~cutator. oven. microscopes. centrifuge. balance. tissue culture hood. clippers. 
;,ro;ra~~ble calc'.Jlator. air Plr.7:ps. and photo mici-ographic system. 

2} 	 lralning e-!1ui~!;nent consisted of overhead projectors. pldin paper copier, stencil scanner. 
stencil duplicators. and typewriters. 

http:I:L:!'"0SCC;..eS
http:progra!Tr.1e


CI) .... 


ANNEX 14 
(continued) 

(4) Vehicle Overhauls (Loan Funded) - USAID Project 

The original project plan was to overhaul 400 vehicles, but at the advice of the transportation 
consultant this target was lowered to 20 vehicles. The money saved by this change was used for 
~torcyc1e procurement. Of the 200 vehicles targetted, 196 were actually repair2d. With the 
provision of Japanese pick-up trucks from other sources, it was felt that any further overhauls 
would not be cost effective. The actual number of vehicles repaired, by region, is as follows: 

Region Planned Revised Comp1ete<! 

1 40 36 36 
2 40 30 30 
3 40 47 47 
~ 40 41 41 
5 40 40 40 

H.Q. 2 2 
Total 200 196 196 



ANNEX 14 
(continued) 

(5) Health Education Materials (Loan Funded) - USAID Project 

Following is a list of health education materials received under the project for both training 
and public awareness activities: 

Malaria Clinic Handbook. Draft (sOO) 
Malaria Clinic Handbook. Final (1.200)
Jeep Repair Manual (65) 
Handbook for the Identification of Anopheline Larvae (l,sOO) 
Voluntary Collaborator Handbook (25,000) 
Voluntary Collaborator Handbook Revision (18.200 in Thai, 3,500 in Yawi) 
Posters (899.600) 
Pamphlets (l,080,OOO in Thai, 31,000 in Yawi) 
Staple Guns (342) 
Cinema Slides (1.5s0) 
Cass~tte Tapes (2,985) 
Ree1 to Reel Tapes (10) 

Voluntary Collaborator Meritorious Achievement Certificates (20,000)

Health Education Slides (1,657) 

Textbooks (62 titles) 

School Flip Charts (4.000) 

Information Films (16 copies) 

Film Maintenance Equipment (6 sets)

Educational Film Clips 




ANNEX 14 
(continIJed) 

Financial Status 

The following 2 tables reflect the financial status of both grant and loan funds as of December, 
1984. 

GRANT FUND STATUS 
(in U.S. Dollars) 

Current Estimated Projected
Line Item Obligation Expenditures Balance 

CI) 

lJ 

Technical Assistance $183,550,09 $183,550.09 $2,500 

Training 233,329.47 232,000.00 

Health Ed. Materials 59,357.84 59,357.84 

Evaluation 23,762.60 23,762.60 

Total $500,000.00 $498,670.53 $2,500 

http:498,670.53
http:500,000.00
http:23,762.60
http:23,762.60
http:59,357.84
http:59,357.84
http:232,000.00
http:233,329.47
http:183,550.09


CD 
~ 

line Item 

Training 

Research 

Capi ta1 Improvements 

COOJOOdi ti es 

Vehicle Overhauls 

Health Education 

Revolving Fund 

Motorcycles 

Contingency 

Total 

ANNEX 14 
(continued) 

LOAN FUND STATUS 
(in Baht) 

Current 

Obligation 


816,837,446 

1,184,122 

20,994,320 

24,897,551 

3,398,250 

6,390,436 

10,012,000 

4,398,000 

i32,618 

888,244,473 

Expenditures 

816,510,657.14 

1 , 184, 121 . 11 

20,994,108.000 

24,878,033.94 

3,398,250.00 

5,871 ,055.86 

10,012,000.00 

4,398,000.00 

87,246,226.05 

8a1ance 

8326,788.86 

0.89 

212.00 

19,517 .06 

519,380.14 

132,618.00 

8998,516.95 

http:8998,516.95
http:132,618.00
http:519,380.14
http:8326,788.86
http:87,246,226.05
http:4,398,000.00
http:10,012,000.00
http:3,398,250.00
http:24,878,033.94
http:816,510,657.14
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BUDGET INPUT FOR ANTI-MALARIA PROGRAM 
(FY 1980 - 1985) 

Government 
Source of Budget 

External Aid 

Fiscal Year 

Regul ar 
H.Baht 

Poverty Area 
M.Baht 

USAID 

loan 
M.Baht 

Grant 
M.US $ 

Japanese 
Government 
M. Yen 

,1980 173.30 -
1981 188.67 5.25 700.00 

1982 217 .95 2.48 , 88.24 0.50 -

1983 246.15 18.48 350.0 

1984 252.81 9.24 -.. 
1985 268.84 10.44 - - -

Source: (1) Malaria Division's Financiai Section. 

(2) Kal ina, R. B.: (1984) Assignment Report. USAID. Anti-Malaria Project No. 493-0305. 

(3) Malaria Division's Annual Reports. 



ANNEX 16 

STEPS IN RESEARCH 


1. 	 A clear identification and statement of the problems to be investigated. 

2. 	 A tentative fonmu1ation and statement of the major objectives. 

3. 	 Analysis of the reasons and justifications for undertaking the work on this topic. 

4. 	 A thorough review of the published literature supplemented by any other sources of information 
available. to detenmine what i~ now known on this and directly related subjects and speci­
fically the points at which infonmation is lacking and further research needed. 

5. 	 A re-statement of the objectives ~n light of the above. 

6. 	 Fonnulation of tentative hypotheses as to the direction in which the solution may be found 

or the basic principles which might seem to be applicable. 


7. 	 In light of the above, design of specific experiments which will give clear evidence as to 

the extent to which these hypotheses may apply. 


8. 	 ~xperimentation. with rutrless adherence to objectivity in making and recording observations. 

9. 	 Analysis of the data and its interpretation. 

10. Publication of data and conclusions. 
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ANNEX 17 


MAP OF THAILAND 
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