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.umr, Final Report of Malaria Consultancy, Central Java
Special Operation - January 23 to May 7, 1980.
 
TO: Philip E. Smart, Malaria Advisor )/Hb
 

I. INTRODUCTION
 

During the period of January 23 to May, 1980 this
writer served as 
a consultant to the USAID Mission
in Indonesia on the Fenitrothion/Malathion fogging
and extensive drug treatment emergency attack measures
in the 
two areas of Wonosobo and 3anjarnegara in
Central Java. The U.S. Government has contributed a
total of $ 360,000.00 to be used primarily in supporting the local cost component of these emergency operations. In view of the problems experienced by other
USAID missions from the misuse of the insecticide
malathion the use of a consultant experienced in similar
problems for field monitoring was considered essential
by the USAID/Indonesia staff. This consultant's primary
contact within the USAID/I Mission was Mr. Philip Smart,
Malaria and Public Health Advisor.
 
a sense the writer was
In in a unique position since he
had served previously in Indonesia as, first, a Malaria
Specialist/Entowology and later as an Area Malaria
Advisor at posts in Teluk Betung, South Sumatera; Bandung,
West Java and in Surabaya, from where East Java and the
island of Bali were covered. During the period of 1959 to
1965 when he was 
in Indonesia a full-scale eradication
program had been initiated. That prograi 
far different
from the present one, was run along military lines and
at that time the country director of program was a Brigadier General in the Indonesian Army. That eradication
program had the massive support of the Government of Indonesia, the World Health Organization and the U.S. Agency
for International Development. Vehicles, insecticide and
money were provided in adequate quantities. The Malaria
Eradication program 
enjoyed at the time a top priority in
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health and by 1965 the results of this massive program

had become evident. During that year the lowest ever
number of malaria cases 
in Java, Bali, Madura and

Lampung (8348 cases) was recorded in the presence of

effective surveillance. This can be compared to an

estimated 30 million annual cases, with approximately

120,000 deaths prior to the eradication program.
 

In 1965 the U.S. Government withdrew its economic AID
 
program to Malaria, the Ministry of Health of the

Indonesian Government phased down its anti-malaria

activities and by 1969 had largely completed the inte
gration of the malaria control program within the health

services at the central, provincial, regency and subprovincial levels. During the late 1960s and the early

1970s it became obvious that malaria was making a strong

comeback. For example, in East Java it had climbed from
 a 1965 level of 3202 positive cases to 93994 in 1972.

In 1974 a Development Loan Proposal was concurred in by

the Ministry of Health and submitted to AID/Washng ton.

This loan in the amount of $ 24.7 million was to finance
the principal foreign exchange costs of the project, and
 
was matched by $ 21.5 million in local currency by the

Government of Indonesia. Following the approval of the
loan, a malaria control program was launched, however

it has been mainly limited to the more malarious areas
of Java and Ball and a few priority areas of the outer
islands. The coverage was confined mainly to areas where

high levels of malaria transmission had occurred during

the period of 1970  1972 and where it could be proved

that active transmission was continuing.
 

Although, in general., transmission was reduced therecontinued to be limited areas where malaria cases did
 not drop sagnificantly but were found rather to rise
sharply. One particularly difficult area was that ofthe kabupatens of Wonosobo and Banjarnegara in Central
Java. There were thought to be two major factors involvedhere. First was the fact that the principal vector in thearea, Anopheles aconitushad developed a resistance to
the insecticide being used (DDT),and a second factor wasthe failure on the part of Lhe local health workers to
radically treat large numbers of cases which led to addi
tional secondary and tertiary cases. Since A. aconitus 
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rests and bites outside the houses, it was believed
 
by the Indonesian health officials and their international
 
advisors that an intensive campaign of fogging of houses
 
and resting places with a complementary program to intensify
 
case detection and treatment of positive malaria cases
 
should reduce the cases to a manageable level. A limited
 
operation in 1979 has indicated that such a program could
 
reduce the levels of transmission in a given area. Since
 
epidemiological data from Wonosobo and Banjarnegara 
previously had indicated that approximately 70% of the
 
total malaria cases for the islands of Java and Bali were
 
originating in this area, it was decided that this was 
the place where the emergency operations were most needed.
 

II. SCOPE OF WORK 

a. Review, analyze, discuss and approve GOI plan to carry 
out AID supported emergency operations in Central Java
 
involving use of Fenitrothion with special emphasis on
 
safety precautions for users and inhabitants of the
 
target area as well as environmental considerations.
 

b. Monitor personally in so far as possible activities
 
carried out in concerned malaria control operations.
 

c. Report to USAID and the MOH Directorate of Vector
 
Borne Disease Control, any health, safety and environ
mental consideration which need attention.
 

d. 	 Report to USAID recommendations for any future opera
tions for any future operations with emphasis on 

1. safety of user,
 
2. safety of target population,

3. environmental considerations,

4. 	 observation and recomnendations on 

integrated pest control measures 
observed.
 

III. WORK PLAN 

The bulk of this consultant's time was spent in the field 
monitoring fogging operations, mixing stations and the
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performance of the tintometric tests for the determina
tion of cholinesterase levels in the blood of mixers,

supervisors and spraymen. In almost all cases the
 
writer was accompanied by Government of Indonesia CDC
workers, the provincial CDC malaria personnel and the
local health officials at the Kebupaten and sub-district

health center (Pusat Kesehatan Masyarakat) levels.

During the period of this consultancy the writer also

worked closely with the Senior WHO Malariologist and
the WHO Entomologist. Regular reports were made to the
USAID/Indonesia malaria advisor, Mr. Smart, on the
progress of the insecticide fogging and any problems which were encountered in the field. 

IV. OBSERVATIONS 

a. Logistics and TransPort 

Through the te'ath cycle of operations there was nowork stoppage due to interruption of the flow ofinsecticide. At one point Malathion was down to alow level in Wonosobo, however quick action on the
point part of national, provincial and local authori
ties resulted in getting emergency supplies to coverthe full scale fogging until the regular flow of

insecticide and diesel oil was assured. It should be
noted in connection with the movement of the ready-touse solution from the mixing stationv by special

transport in Banjarnegara and Wonosobo that each day
a day a supply of fogging insecticide was mixed and 
moved to where it would be used the same night. This
daily flow of fogging solution resulted in the storage

at field level o relatively small quantities of insecti
cide for only short periods of time. This was a very
important technique to reduce drastically the possibility

of accidental exposure because the insecticide was

accessable to villagers for only a few hours each day.
 

b. Training at d Recruitment 

While it was often possible to recruit workers who had
previous fogging experience, about half were new to
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fogging operations. Intensive training was given,
however to all workers both old and new. The details

of the training program are included as Annexes A
and B. To further improve the training, practical

demonstration were held and then each worker actually

did the work to make doubly sure that the procedures

for safety measures could be completely understood
 
and applied.
 

The writer participated in and observed all the
training being given on the safe handling of the
insecticide and equipment. Everyone from all levels
participated in this training. In the 
case of Banjar
negara the assistant Chief of CDC, Dr. Marbaniati
 
gave a lecture following which there was a question

and answer session to 
see how much of the lecture had
been observed. Although a part of the answers were
given in the local Javanese dialect it was apparent

that the trainees had both observed and understood

the primary points. Next, toward the end of the
training all personnel, foggers, supervisor, etc.,
 
were tested at the pre-operational level with tintometric tests to determine the pre-exposure cholinestease

levels of each individual.
 

A number of briefing sessions were conducted for the
medical personnel on both safety and other aspects

of the program such as 
drug treatment, surveillance,

etc. All medical personnel, surveillance supervisors,

operations workers and evaluation personnel participated most willingly in these programs which often
 
ran late in the night. Never was there any complaint
about the long hours and all personnel were found tobe intensely interested in the program and in how to

solve possible problems. 

c. Mixing of Fogging Solution
 

In the case of both Wonosobo and Banjarnegara the areas
where insecticide and diesel mixing was done were physically separate from any other office and residential
quarters. In the case of Banjarnegara, the mixing place
was about fifty meters behind the Kabupaten Health Office.
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In Wonosobo the mixing area was in a building almost
 
a kilometer away from the Health Center. In neither
 
case was the mixing area readily accessible to the
 
public and all chemicals and kerosene were kept

under lock and key. At first in Wonosobo the light

diesel oil (solar) and insecticide were added combined

in a large plastic container with a measuring can and
 
mixed using a long stick. At the suggestion of Mr.
 
Soenaryo and the writer, the Wonosobo mixers changed

to the system used in Banjarnegara where the concentra
ted insecticide was put in a twenty liter jerrycan,

the diesel oil added and the jerrycan agitated to put

the insecticide into solution. This reduced by one
 
significant step, a possible point of contamination.
 
This consultant visited the mixing stations on each

visit to Wonosobo and Banjarnegara. It was found that
 
in all cases the mixers had a healthy respect for the
 
insecticide and were using the recommended safety pro
cedures. In the Wonosobo mixing station one of the
 
mixers showed a low level of cholinestease. He was
 
immediately treated, taken off any contact with the

insecticide and was followed up regularly. There were
 
no further problems. 

It is at the mixing station when the greatest danger

of accidental poisoning can be found since mixers deal
 
with the most concentrated and hence the most dangerous

materials. The fact that there were no accidents in the
 
mixing stations indicates that the instructions for
 
mixing procedures were understood and applied.
 

When the I.nsectici.de was delivered to the village it
 
was put under the custody of the village chief in his

office from where it was distributed directly to the
 
fogging machines. In addition the village leader and
 
the general population were warned of the safety
measures to be observed during the period of fogging
such as prohibition of food, water, pets, domestic 
animal and personal exposure. See Annex C.
 

d. Personal safety measures 

While it was nut always possible to observe the regu
larity or irregu1hrity of matters of persenal hygiene
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as far as the contact with insecticide was concerned,
personal observations iWdicated that the washing of
both hands and clothing was usually a standard practice.

In one case a HOH/CDC malaria supervisor found that
one squad was drinking tea probably without washing
their hands and instructions were given that eating
drinking was forbidden during fogging to prevent
possible toxic results. In most other squads observed
it was found that personal hygiene was understood and
observed. It should be pointed out that here, as
elsewhere, this is probably the most difficult thing
to supervise since it is impossible to observe the
foggers and supervisors at all times.
 

All foggers and supervisors were provided with 2 sets
of clean overalls, masks, caps, and shoes or rubber
boots. In the case of mixers there was a distribution
of rubber gloves. In the case of protective coveralls,
all were found to be kept clean and the workers

reported that they were washed on a regular basis. At
no time were coveralls found to be dirty from the insecti
cide solution. 

In only one case was 
it found that a fogger did not
wear a pair of boots or shoes. According to the fogger
he "lost them in the rain". The CDC man accompanying

the writer gave instructions that he must get a pair

immediately.
 

As far as safety clothing is concerned the biggest
problem was with the supply of protective gloves. Thin
rubber gloves were provided initially to the mixers
but they were soon full of holes from the handling of
the drum and containers. Heavier and more durable
gloves were found locally which proved to be satisfactory.
 

e. Resting Place and Village Fogging
 

There were two distinct types of fogging done. The first
resting place fogging,was generally begun about 4.30P.M.This was applied primarily to areas of heavy foliage around
the villages where vector mosquitoes could be expected
to rest. The second, village fogging, began at approximately
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6.00 p.m. and continued ultil all houses and yards

had been fogged which might be until 9.30 or 10 p.m.

depending largely on rainfall.
 

During most of the period of fogging there were heavy

showers and fogging was often interrupted and re
started entirely after the rain abated. In general

there were few problems observed in the field except

those mentioned above.
 

f. Tintometric Tests
 

Tintometric tests were conducted both before, as in
dicated previously, and at two week intervals through
out the entire cycle of fogging on all foggers, super
visors and mixers. The results of these tests were
 
carefully monitored and in those few cases where there
 
was a definite reduction in cholinestease levels, the
 
workers were treated by the doctor with atropine and
 
taken away from all contact with insecticide until
 
levels returned to normal.
 

All the tintometric tests were conducted by laboratory

services of the Provincial Health Department from the
 
province headquarters in Semarang. Personal observa
tions indicated that accepted procedures were being

followed by these laboratory technicians and that
 
possible toxicity problems were being marked for further
 
action. Where tintometric values were questionable, the
 
tests were always repeated. The provision of test kits
 
were complete and adequate.
 

g. Convmunity Participation
 

One of the most heartening rspecta of the program was

the excellent cooperation of ail those connected with
 
the program. The administrative officials at the various
 
Sovernment levels such as camats, kepala desas and
 
epala kampungs assisted in contacting the people for
 

the fogging, stored the insecticide solution and fogging
 
machines in safe places and even often carried lanterns
 
to light the way for the foggers. In Wadaslintang the
 
writer and others from Malaria team addressed a meeting

of Kepala Desas. In Banjarnegara a part of the regular

kabupaten newsletter was devoted to a report on the
 
reasons for and procedures to be followed in the fogging.
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The health workers themselves worked long hours often
working the entire normal work day then going to the
field to see 
and supervise the fogging operations.

They participated enthusiastically in group meetings
on the importance of proper surveillance activities

and drug treatment.
 

h. Conclusions
 

This consultant was able to follow the progress of
the entire operation from the beginning of training
until the scheduled completion of the fogging operations.

Some of the problems such as children playing in the
fog and lapses of personal hygiene on the part of the
foggers and supervisors were never entirely solved,
however, the writer is personally convinced that every
thing possible was done by the health personnel and
local government officials to make sure that there
would be no accidents in the use of the two insecticides,

Malathion and Fenitrothion. The proof that the measures
were adequate is that there were no 
incidents of illness. The cooperation of all those concerned was excellent and every effort was made to make it possible
to see as much of the operations under as many conditions as possible. In the final analysis the important thing to be remembered is that during the entire
operation there was not one accidental poisoning due
to improper use of the insecticide nor to unsafe personal work habits. It is also this consultant's opinion

that the insecticide fogging did not present a significant environmental danger to the people in the villages
where the fogging was being done. In most cases observed,

the village people remained out of their homes until
the fog had dissipated and were quite cooperative in
following instructions given by the foggers and super
visors.
 

Although not a part of the writer's responsibility, it
is the opinion of this consultant that the emergency
operations have had a very beneficial result as far
 as the reduction of malaria is concerned. These operations were well planned, well supervised and had
adequate financial support. Most importantly they had
the full support of both Indonesian health and officials,

and also the local people.
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I. Recommendations
 

Assuming that fogging operations will continue in
the future as 
during the current period, the following recommendations are presented:
 

1. The fact that there were no toxicity problems
during the February to May 1980 fogging does not
not mean that insecticide safety monitoring can
be disregarded. Two potentially dangerous chemicals are being used and all efforts should be
continued on the part of those involved to make
sure that future fogging operations are conducted
 as safely as 
those just completed.
 

2. Because of its lesser toxicity and lower cost it
is suggested that malathion be used on all areas
where entomology tests indicate it is effective.

Efforts should also be made to maintain an
adequate and timely flow of insecticide from the
supplier, through the various health agencies to
where it will ultimately be used in the villages.
 

V. PERSONS CONTACTED
 

a. Government of Indonesia National Hadguarters
 

Dr. Arwati - Chief, CDCMr. Sunarjo -
Chief of Malaria Operations, CDC
Mr. Santiyo - Entomologist, CDC
 

Provincial Headquarters Semarang
 

Dr. M. Hlariadi - Chief 
CDC CentralJava
Mr. Sukamto - Chief Malaria Unit, CDCMr. Ngestiono -
Chief Malaria Evaluation, CDC
Mr. Wasisto Utomo 
- Asst. Entomologist, CDC
 
Kabupa ten Wonosobo
 

Dr. Subagiyo - Kahupaten Doctor and Chief Kabupaten CDCDr. Istiono - Puskesmas/Kaliwiro
Dr. Meta Suryani - Puskesmas/Selowerto
Dr. Muntafiah  /Leksou

Dr. Sumintarti  /Wadaslintang

Mr. Sembiring 
 Chief, Malaria Unit
 



Kabupaten Baniarne ara
 
Dr. 	Arief Haliman 
- Kabupaten Doctor
Dr. 	Marbaniati -
Deputy Chief of CDC
Dr. Sumandhi, Chief of Malaria Unit
 

b. World Health Organization
 
Dr. 	P.G. Kesovalu, Senior Malarialogist
Dr, 	Jun Akijama, Entomologist
 

c. 
U.S. Aency for International Develowment/Indonea
 
Mr. Robert C. Pratt, Chief Health and Nutrition
 

Division
Mr. 	Philip E. Smart, Malaria and Health Advisor.
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Banjarnegara and all Lhe Health Centers doctors who
contributed so much to the success of the operations.
Thanks also must go to Dr. P.G. Kesevalu, Senior
Malariologist and 	Dr. Jun Akijama, Entomologist both
of the World Health Organization who spent a great deal
of time in the field and provided support. Within USAID
the 	writer appreciates the assistance given in getting
his 	consultancy started by Mr. Ray Dropik end Mr.
Douglas Owen. Last but not least my thanks go to Mr.
Philip E 
Smart, USAID/Indonesia Malaria and Health
 
a comprehensive background briefing and in dealing with
 

Advisor who gave me excellent support both inproviding
 
the 	national health officials.
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