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ABSTRACT
 

This report addresses one basic question: "Is it possible for
 

a single environmental assessment (EA) to anticipate the potential
 

environmental impa-.t of many Malaria control programs?" 
The concept
 

is intriguing. If a universal EA be piepared all Malariacan for 


programs, much tin'e can 
 be saved. Moreover, funds -_urrently set to 

assess environmental impacts could be expended directly on Malaria
 

control activities. To come to our recommendations on this
 

question, we have read much of the basic Malaria literature;
 

talked with specialists in Washington, Atlanta (Center for Disease
 

Control), and other places (see Appendix D for a longer list
 4ng);
 

examined several documents related to Malaria projects, especially
 

in Pakistan (see Appendix F); 
and read the environmental assessment
 

prepared for a Sri Lanka Malaria control project.
 

These analyses have led us 
to identify three conceptual
 

principles which we see as 
basic to the development of AID environ­

mental policy with respect to Malaria programs in Pakistan and
 

other parts of the world. These three working concepts are:
 

(1) environmental uniqueness; (2) transferability of information 

about selected environmental impacts; and (3) monitoring as a
 

means to achieve project continuity and feedback.
 

1. Environmental Uniqueness. 
Every Malaria control program
 

interacts within the context of a unique social and
 

physical setting. Assessments of the impact of each
 

project must be made i:n terins 
of these uniqie characteristics.
 

We do not recommend a universal Malaria program environ­

mental assessment. 



ABSTRACT 	 Page 2
 

2. 	Transferability. In spite of local environmental unique­

ness, there are a number of elements in environmental
 

assessment which are common to many Malaria projects.
 

These common elements can be incorporated into operating
 

manuals which can be used to guide project managers and
 

to assist FA teams.
 

3. 	Monitoring. Even with excellent environmental assessments
 

and well prepared operating nanuals, AID's current pro­

cedures do not assure that po.ential problems will be
 

followed throughout the full life of the project. Thus,
 

our 	third operating principle is that assurance of
 

environmental quality must involve the continuing
 

monitoring mechanism as an integral part of every
 

Malaria control project.
 

The main body of our report describes the Malaria control 

project in Pakistan, the applicability of the Sri Lanka environ­

mental assessment for the Pakistan project and also pres-ats a 

series of recommendations for future environmental policy. A 

series of appendices, as noted in the Appendix Table of Contents, 

follow the report. 



ENVIRONMENTAL ASSESSMENT OF AMALARIA CONTROL PROJECT IN PAKISTAN AND 
IMPLICATIONS FOR 	 OTHER PROGRAMS 

I. 	 Introduction
 

The purpose of this report is first to 
assess the current
 
situation with regard to environmental assessment of the Malaria
 

Control Program in Pakistan. 
An initial outcome of such an
 

assessment would naturally be recommendations 
on how to proceed
 
with meeting and monitoring environmentally sound project para­

meters with regerd to malaria control in Pakistan. In making
 

such 	recommendations, the authors were asked to considler carefully
 

the 	implications for Pakistan of a comprehensive environmental
 

assessment of a malaria control program in Sri Lanka (Gerberg,
 

1977).
 

The second purpose of the study was to 
examine the broader
 
issues related to malaria control programs and to make recoinmen­

dations about ways in which good environmehtal assessment could
 
be made without unnecessary overlap and duplication of studies and
 

reports.
 

In attempting to meet these and other subsidiary objectives,
 
the report first reviews the Pakistan situation, goes on to analyze
 

the Sri Lanka environmental assessment, and finally makes recommen-.
 

dations for both Pakistan and other malaria control projects. 
A
 

summary of these recommendations foliows:
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1. Transferability :fE Environmental Assessments to 0 ier
 
Projects
 

We recommend against a policy which would enable one 
env'iromnental assessment to cover all malaria control
 
projects. Instead, we recommend a process which will
 
identify those variables which are transferable from 
onc. project to .nother as well as procedures which 
will identify environmental variables which are not 
transferable. 

2. User Guide for Malaria Control Projects
 

We recorinend that % manual be developed for proj ect 
managers which will identify factors common to most
 
malaria control projEcts and how to deal with them.
 
For considaration of these variables, we do not anti­
cipate need for detailed environmental assessment.
 

3. Non-transferable Factors
 

We recommend that environmental assessment be conducted 
on those factors which are unique to a specific social
 
or physical environment. 

4. Monitoring
 

We recommend that structures be set in place which will
 
permit a continuing assessment of interaction between
 
project activities and %_heir environmental impact.
 

5. Selectivity and Restraint
 

We recommend a policy of minimal use of insecticides
 
in order to reduce likelihood of insecticide resistant 
species emerging.
 

6. Institution and Network Building
 

We recommend mechanisms whereby local institutions will
 
be strengthened in participating countries as well as
 
links developed between several host countries which
 
have malaria control programs underway.
 

7. Broader Based Environmental Assessments
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We recommend that environmental assessment3 look beyond

specific malaria control projects in an effort to inte­
grate and coordinate a much broader base of environ-­
mental interaction directly into environmental assess­
ments. 

8. Comrosition of Environmental Assessment Teams
 

We recommend that malaria control environmental assess­
ment teans consist of combinations of expertise in
epidemiology, health, ecology, entomoloqy, pesticide
impact, and physical alid social information about
 
the region in question.
 

9. Training
 

We :ecommend that existing training activities be
 
broadened to include several of the above recommen­
dations es well as specific new training efforts organ­
ized.
 

I. Malaria Control Project in Pakistan
 

A. The Malaria Control Program
 

In the 1950's and 1960's, policy makers thought
 

it possible to eradicate malaria frem most tropical
 

countries within a comparatively short time. 
 The W.H.0.
 

and other authorities proceded on that assumption and
 

set up malaria eradication programs in a number of
 

countries. Residual insecticide spraying and other
 

technology was available. 
If properly mobilized, it
 

was thought, the disease could be eliminated.
 

In Pakistan, the program began in 
1961 with a goal
 

of total eradication by 1975. 
 By 1967 it seemed that
 

the battle was almost won: recorded cases of malaria
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had dropped from 7 million to 9,500 and eradication
 

did seem.around the corner.
 

Since then, however, malaria has again reached
 

epidemic levels and in 1974 Pakistan recorded about
 

10 million cases. The disease had not even been con­

trolled much less ezadicated and a new start was
 

needed. A fundamental cause of this failure appeared
 

to be that the malarial programs had not been incor­

porated into the national health systems and were not
 

maintained once external support ceased. Another problem
 

was Ihat programs did not include urban areas which
 

became centers for reinfection of the countryside. The
 

GOP now places high priority on malaria control. AID
 

had contributed over $28 million to the first program and
 

became involved in a newly designed malaria-control program
 

in 1974-1975. The new program objective was to reach a
 

level of no more than 40,000 cases of malaria in a popu­

lation of 80 million people by the year 1980.
 

B. Control Technicques and Program Components
 

There are eight aspects olf the Pakistan control
 

program:
 

1. Interior spraying by periodic spraying of
 
inside walls of rural homes with one of
 
DDT, malathion, and benzene hexachloride
 
(BHC); 
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2. Exterior vector control, especially in
 
urban areas, by application of oil, larvicides
 
draining,and infilling low areas, and intro­
duction of larvivorous fish;
 

3. Case detection through both visits 
to dwellers and
 
by checks on fever cases at health centers
 
and hospitals;
 

4. Case treatment by radcal treatment to eliminate
 
the parasite completely from individuals with
 
malaria;
 

5. Evaluation of program effectireness on a contin­
uous basis;
 

6. Research, both basic and applied, including

studies on susceptibility to the insecticide and
 
vector source reduction through improved water 
management among others; 

7. Training of malaria workers, both in-service and 
new personnel;
 

8. Health Education to improve general knowledge of
 
malaria causes 
and prevention.
 

C. The Environmental Assessment of the Pakistan Proqram
 

As part of the initial project document (AID/DLC/P­

2073), 
there was a five page annex entitled "Environmental
 

Assessment." 
Although this EA was prepared befcre current
 

AID procedures came 
into effect, it contains much helpful
 

information. 
This document (2Annex G) is reproduced as
 

Appendix G of this report.
 

The Pakistan E.A. focused on the spraying program
 

emphasizing:
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"The potential environmental hazards from a malaria
 
control program are limited to the storage,
 
handling, and application of chemical insecti­
cides and to effects of the slow biodegradability
 
of some of these insecticides and their consequent
 
ecological magnification in food chain organisms."
 

Of the three insecticides Lo be used, DDT was recog­

nized as open to criticism, BHC was -not as persistent as
 

DDT, while Malath-.on "is ccnsidered a safe insecticide
 

for mass spraying campaigns if normal precautions are
 

observed."
 

The assessment also quotes the WHO direccor's 1971
 

statement supporting the use of DDT for malaria programs,
 

and states that although there was little perceived risk
 

from the use of DDT, vector resistance has made other
 

insecticides more important. As these insecticides are
 

more easily degradable, this makes the risk of their use
 

even lower.
 

It recognized risks to sprayers but calculated they
 

would be low.
 

"Thus we may conclude that the risks involved from
 
the use of chemical insecticides in the proposed
 
Malaria Control Program will be low and will de­
crease even further with the shift from DDT to
 
Malathion."
 

The assessment commented on urban area operations
 

focusing on larvivorous fish introduction and suggesting
 

experimental work before introduction.
 

http:Malath-.on
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The assessment rejected possible alternative control
 

methods because they were not available at present and
 

the consequences of any substantial delay were thought
 

to be disasterous. Tt concluded:
 

"The net effect of the proposed Pakistan Mala.:ija

Control Program on human health and the envircn­
ment and in the broad sense, is positive. Any

possible risks are greatly outweighed by the
 
benefits arising from properly controlled use
 
of insecticides in the program."
 

D. Program Develoments 1975-1977
 

The program did not get fully underway until 1976.
 

Because of shortages of both insecticides and sprayers
 

spraying did not start until June, 1976. 
Within the first
 

two weeks of spray operations, five workers and related
 

people died and many others became ill. Because it was
 

thought that Malathion was 
less toxic than DDT, no special 

precautions or hygenic measures were instituted for the 

spraye°-'s. Iavestigations by WHO and CDC concluded that 

Malathion svpplied by two Italian companies (Snia Viscosa 

and Rumianca) was considerably more toxic than that 

supplied by Cyanamid (a U.S. company). The report linked 

the Italian material with all the deaths and most of the
 

other illnesses. New safety recommendations were made.
 

Despite these considerable problems, 75% of the rural
 

areas were sprayed in 1976 and recorded malaria cases
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dropped 40%. 
 In 1977, delays in shipment of materials
 

and training in new safety procedures again led to late
 

spraying but once more approximately 75% of the rural areas
 

were expected to be covered. 
 In 1978, plans are for a full
 

spraying program with safety procedures in place. 
Pro­

vincial malarial organizations are in place except in Punjab.
 

With the need for additional funding, the project falls
 

under the current AID procedures which prescribe for an IEE
 

and possibly an EA. 
Hence, the question at this time is the
 

need for additional environmental examination in the light
 

of past studies and the Sri Lanka report.
 

E. Investigations and Reports on the Current Program
 

As a result of fatalities and illness, a number of
 

investigations were made and reports presented. 
The
 

documents 
(or excerpts from them) are included as Appendix
 

A. They are:
 

Malathion Intoxication in Spray Workers in the
 
Pakistan Malaria Control Program (CDC, 1977)
 

Safe and Effective Malathion Spraying Against

Malaria in Pakistan, Robert Davis, 12 Aug. '77
 

Malaria Control Project: Final Report on Eval-

Lation and Redesign of the Project, Walter S.
 
Shurkin, 16 Oct. '77
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Report of Malaria External Review Team, 1-20 Dec.
 
375
 

Malaria Control Project, A memo of 31 May, '77 
by Dr. Edward Baker, CDC. 

These reports all deal with the problem of toxicity of
 

malathion, risk to sprayers, and safety and training pre­

cautions needed to reduce the risks involved.
 

It is clear from the documents that a great deal of
 

time and effort has gone into a solution of this problem.
 

Given the continuation of the strict safety measures and
 

the improvement of detailed operations in some areas, it
 

is clear that major steps have been taken to reduce this
 

specific but vital problem. 
It is also clear from the 

documents that a very tight system of control is needed 

from shipment, to dock, and to transhiment, to village 

stores to spraying. There are clearly many points of con­

cern in maintaining this complex system. 

Appendix B thelists variety of specific recommenda­

tions made by the various reports. 

F. 	 Comments on Pakistan Material 

There has been considerable documentation on the 

Pakistan malaria control project. Apart from the first
 

Environmental Assessment, nearly all of this study has
 

focused 	 on the toxicity problem for sprayers, with a 
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second level of comment on handling problems in the chain
 

of delivery of malathion and other pesticides. Areas of
 

potential concetn not apparently addressed includa:
 

(i) urban area program 

(ii) effects of malathion on people in sprayed area
 

(iii) effect of malathion on livestock and household
 
generally
 

(iv) the research program
 

III. The Sri Lanka Environmental Assessment and its Significance

for the Pakistan Program 

At this stage in the study, a review was made of the Sri
 

Lanka E.A. and its use for the malarial program in Pakistan.
 

Appendix H 
is a review of the assessment. The review finds that
 

as a first E.A. this is a useful dE-'ument. It provides an exten­

sive background to the social, cultural, and environmental condi­

tions in Sri Lanka and then goes on to provide a detailed,
 

though not completely comprehensive review of the impact of
 

insecticides on the environment in general. 
The study is a
 

good illustration of the mix of perspectives needed for an E.A.
 

on malaria programs. What is needed is both an understanding 

of the general impacts of insecticides and other technology and 

the characteristics of the local situation which will emphasize
 

or deemphasize certain aspects of those general impacts. 
The
 

study also shows, as our conclusions suggest, that there are
 



transferable elements in malaria program E.A.'s but that there
 

are other elements that are not easily transferred.
 

IV. 	Topics of Potential Environmental Concern in the Pakistan
 
Program
 

In this section, we review the elements of the Pakistan program
 

and point out some possible areas of environmental concern. The
 

purpose is to establish a checklist as the beginning of a scope
 

of work for a possible environmental assessment. 
The following
 

eleven topics are reviewed:
 

1. Interior spraying
 
2. Exterior spraying
 
3. Transport and handling of insecticides
 
4. Vector control
 
5. Impact of program on population movement and land use
 

patterns
 
6. Case treatment
 
7. Training
 
8. Case detection
 
9. Research
 

10. Evaluation
 
11. Health education
 

Specific comments on each of these eleven categories follow:
 

1. Interior Spraying
 

One of the greatest areas 
for potential contamination
 

from malaria pesticides comes 
from spraying inside individual
 

houses. 
Safeguards have been developed; training programs
 

are in place; monitoring and field checks, to some degree,
 

are operational. 
Yet it is still important to call attention
 

to the several areas where potential problems are particularly
 

severe:
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a. on food which may be exposed to spray;
 

b. on furniture, household implements, baby toys, or
 

tools which may come in close contact with people;
 

c. on clothing, bedding, or wall hangings which are
 

absorbent and may hold insecticide whereas smooth
 

surfaces will not absorb it;
 

d. on people, both spraymen and householders;
 

e. on exposed water in pots. Particular attention
 

should be paid to clay water containers which are
 

porous and which may absorb insecticide;
 

f. on animals inside house, either pets which absorb
 

through fur or livestock (i.e. chickens) which
 

eventually are eaten;
 

g. on house itself. For example, some Asian houses
 

have mud plaster walls which are recoated 2 or 3
 

times a year. If interior spraying takes place
 

a few days before replastering, there may be exten­

sive exposure to householders who put a new thin
 

coat of mud plaster on, primarily using palms of
 

hands to do the smoothing.
 

2. Exterior Spraying
 

External spraying, though less direct than the
 

internal spraying, presents 
a number of concerns including:
 

a. impact on domestic animals;
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b. exposure of food, either human or 
animal food;
 

c. on water supply, either because it is directly
 

used by humans or because of indirect exposure
 

through fish or 
foods grown in the water;
 

d. on local crops growing in nearby fields;
 

e. on natural vegetation and animals which eat that
 

vegetation;
 

f. through airplane spraying, on all of the above.
 

3. Transport and Handling of Insecticides
 

Handling of insecticide requires special attention
 

in storage, transportation, mixing, spraying, and disposal,
 

as follows:
 

a. Storage/Transport
 

1. leaking or broken containers
 

2. exposur- to moisture
 

3. rat/beetle Lnfestation
 

4. safeguards .n 
event of truck/train accident
 

5. fire
 

b. Mixing
 

1. equipment to protect personnel who do the mixing
 

2. caution in terms of where the pesticide is mixed
 

(i.e. proximity to food, etc.)
 

3. safeguard that proper proportions of powder are
 

used and water and mixing buckets kept separate;
 

4. check that sprayer 
 are in proper working order
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c. Actual Spraying
 

1. enforcement of clothing change every day
 

2. enforcement that gloves and masks are worn
 

3. concern for eating area and situation for
 

spraymen
 

4. regular health monitoring of spraymen
 

5. sick pay arrangements frr spraymen
 

d. Disposal
 

1. suitable place and setting for disposing of
 

unused spray
 

2. disposal of outdated spray powder
 

3. disposal of empty insecticide containers (i.e.
 

burning of malathion containers, if not properly
 

cleaned before burning, produces a poisonous gas).
 

4. Vector Control
 

There are a variety of approaches to vector control
 

including:
 

(i) oil coating of standing water
 

(ii) infilling or drawing of local pools and swamps
 

(iii) biological controls
 

Each of these has environmental consequences.
 

Oil coating affects other insect life and can affect
 

local water supplies if not carefully applied. There aie
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potential impacts to children and animals.
 

Infilling or draining of local pools and swamps has
 

generally a positive impact on the local environment but if 

undertaken on anything but a very local scale, must impact
 

water systems and related ecology. The impact will need to
 

be considered in each project context. (Also consider impact
 

of new irrigation). 

Biological controls are both potentially the most
 

effective and have potentially the most impact of all measures.
 

Larvivorous fish, if introduced in an ecosystem, may have
 

impacts on other parts of the biota other than larva. Whi.le
 

such impacts can generally be identified from a few case
 

studies, review might be needed before introduction into
 

totally new habitats.
 

5. Impacts of Program on Population Movements
 

Malaria control programs are sometimes aimed at health 

improvement in alrcady well settled areas, sometimes they
 

can improve health conditions in sparsely settled areas.
 

The change-over, if achieved, of an area from a high
 

risk to a low risk for malaria can have important conse­

quences. In some cases, the reduction of malaria encourages
 

a new level of movement of people into the area to take
 

advantage of land resources which now have become more
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attractive. The malaria control prog--., lzs indirectly
 

resulted in cbanged person/land xelati s'-ips, changed
 

communication systems, changed local fuel requirements and
 

changed community patterns.
 

Such changes obviously have a major effect on the human,
 

social and natural eivironment and must be considered in
 

program assessment. Again, it is appropriate to consider
 

two levels of assessment; an awareness of such impacts in
 

malaria programs in general and a local assessment of the
 

likely impact.
 

6. Case Treatment:
 

With each malaria case, there is a therapeutic dose of
 

4-aminoquinalones given to remove red cell forms of the
 

parasites. Also given is primaquine which acts on the liver
 

stages of the parasite to prevent relapses. In larger scale
 

outbreaks, mass drug therapy has been given in the past to
 

large groups of people.
 

Potential Environmental Impacts or Issues:
 

a) side effects due to incorrect dosages or accidential
 

poisoning,
 

b) may have hemolytic anemia which develops in G-6PD 

populations if theyr take primaquine, 

c) development of drug-resistant forms of the parasite -

Chloroquine resistance in Southeast Asia,
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d) outdated and improperly stored and handled 

drugs can give toxic reactions, 

e) disposal of old or outdated drugs - protect water 

supply from contamination, 

f) potential for drug reactions secondary to taking 

more than one drug simultaneously,
 

g) impact of introduction of modern drug therapy into
 

village culture,
 

h) all of the above may be intensified by mass drug
 

treatment program.
 

7. Training:
 

Potential environmental impacts or Issues:
 

a) appropriateness of the training for the socio­

cultural setting - appropriate technology,
 

b) is the training done in place which is not far
 

removed from the job situation,
 

c) are there potentials for "brain drain" within the
 

training process,
 

d) training should include orientation to the potential
 

environmental impacts or hazards introduced by the
 

program - appropriate to the particular job of the
 

worker involved,
 

a) increases educational level and awareness of people
 



involved in the program cadre of people with health
 

training and skills.
 

8. Case Detection:
 

The technique is that house visitors take blood slides
 

and give presumptive treatment. Slides go to laboratory to 

be stained and read. If positive, there will be further 

investigation (blood survey) and respraying of houses in
 

affected village. Potential environmental impacts and
 

issues include:
 

a) infections secondary to taking blood samples,
 

b) drug reactions due to presumptive treatment,
 

c) improper storage, utilization and disposal of
 

staining materials at lab sites,
 

d) respraying of village houses reintroduces the
 

same problems as original spraying - may be more
 

intensive due to the fact that it could come
 

within weeks of original spraying,
 

e) changes in village social system due to weekly/
 

monthly visits of government health workers.
 

9. Research
 

A wide variety of research topics can be pursued in
 

relation to a malaria program such as that in Pakistan.
 

Included in the topics are new forms of vector control,
 

water management parameters of malaria control, and resis­

tance of musquitos to particular insecticides.
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Not included explicitly in the Pakistan program but
 

desirable is research on environmental impacts of insecti­

cides on air, water, people and land, effects of social
 

customs on hazards from spraying, attitudes of people and
 

sprayers to malaria and control programs etc.
 

At present, research suggests the possibility of
 

negative environmental impact. It is important that program
 

linked research contributes to the minimization of negative
 

environmental impacts.
 

The back up research field in malaria programs is an
 

area where a careful delimitation of responsibilities and
 

a good communication network is needed. There are many
 

research centers around the world dealing with malaria and
 

insecticide problems. 
The output from these centers needs
 

careful and updated review and should be a first approach
 

in dealing with a specific problem.
 

A second approach would be the designation of par­

ticularly important topics as world wide and/or region
 

wide priorities for research. A third approach would be
 

a detailed study within a country project which either
 

uses the country ijroject as a case study which has impli­

cations outside that national area or applies, tests, or
 

evaluates the applicability of general research findings
 

to a local situation.
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10. Evaluation
 

Evaluation of the Pakistan Malaria project has little
 

or no direct impact on the environment.
 

11. 	Health Education
 

Potential environmental impacts or issues:
 

a) public awareness of hazards introduced by programs
 

and how to recognize and avoid them,
 

b) education can create a positive attitude towards
 

other prograns (family planning) or educational
 

opportunities,
 

c) impact of health education on cultural values of
 

villagers and urban dwellers.
 



V. 	 MAJOR RECOMMENDATIONS
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RECOMMENDAT IONS
 

1. Transferability of Environmental Assessments to Other Projects
 

One of the basic questions for this consultancy was to consider
 
whether a basic environmental assessment could be prepared which
 
would cover all 
(or at least most) malaria control projects,
 
thereby saving the considerable time and money necessary to pre­
pare EA's for individual projects. Our analysis suggests that a
 
general environmental assessment will not do the job.
 

We therefore recommend (1) a principle of "transferability" of
 
some factors which are common to many malaria control projects.
 
We further recommend (2) that individual environmental assess­
mentsbe conducted for those factors which are unique to individual
 
projects and for which transferability would be unwise. For these
 
two procedures -e recommend:
 

a. Where transferability is possible - We recommend pre­
paration of a "User Guide" (see recommendation #2)
 
which project officers ard others can use. The
 
Guide will identify problems, indicators to look
 
for, procedures to follow, and further literature
 
to consult for factors which are generally similar
 
in any malaria control project.
 

b. Where transferability is not possible - For assess­
ment of unique factors (see recommendation #3) we 
recommend that individual environmental assessments 
be undertaken. However, subsr-antial savings in time
 
and energy can be realized because the User Guide
 
will have set the stage and provided basic informa­
tion ahich could reduce by as much as 50% the working
 
time which an environmental assessment team would
 
require in the field.
 



Recommendations, Pg. 2
 

2. User Guide: A Manual for Managing a Malaria Project
 
(for situations which are transferable from one project
 
to another).
 

We recommend that a booklet be prepared to provide

information on the do's and don'ts of individual activities
 
in malaria control programs. It must be a practical guide,

based on field experiences of project managers and environ­
mental specialists. 
We urge that it include data on the
 
environmental impact of those activities which will have
 
essentially similar impacts, regardless of the local
 
political, social, economic, or physical setting.
 

The Guide will draw upon literature concerned with the impact

of pesticides on man, wildlife, water quality, and aquatic

life. In addition, the Guide will include data drawn from
 
medical literature which describes the complications and
 
potential environmental problems associated with the use
 
of anti-malarial drugs. Discussions with a number of
 
individuals suggest that preparation of User Guides would
 
be extremely helpful for project managers and environ­
mental assessment team members. 
 Topics would include:
 

I. Pesticides
 

a. Information on potential impact of pesticides
 
- names of chemicals and their structure
 

b. Toxicology 
acute toxicity -_ (studies on animals and humans) 
chronic toxicity -­
teratogenicity, mutagenicity, tumorgenicity
 

b. Environmental impacts on
 

1. water
 
2. soil and soil organisms
 
3. vegetation
 
4. human (malaria workers and householders)
 
5. household articles (food, stored water)
 
6. air quality
 
7. wildlife and aquatic life
 
8. domestic animals 
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d. Effects on local environment brought about by

transportation and storage of pesticides
 

e. Problems related to the disposal of pesticides
 

II. 	Potential Environmental Concerns Created by Use of Anti-

Malaria Drugs
 

a. Description of drugs
 

b. 	Information for Use and Dosage Schedules
 

c. Contraindications
 

1. specific zial or ethnic groups

2. children and infants
 
3. pregnant women
 

d. Short-term reactions or side effects
 

e. Long-term side effects 
or toxicity
 

f. Effects of using out-dated or inadequately stored
 
medications
 

g. conditions for proper handling, storage, and disposal
 
of drugs
 

The Guide should also contain a section on pertinent litera­
ture for those who wish to pursue individual questions in
 
greater detail.
 

It is our judgment that individual environmental assessments
 
for each malaria.project will not be necessary for the topics

and impacts covered in the User Guide. 
By placing these
 
guides in each project manager's hands, one can be assured
 
that the potential environmental impacts will have been
 
anticipated. In addition, availability of the Guide will
 
help to orient an EA team as it prepares to go into the
 
field to assess the impact of those variables whose impact

is not common to many projects (see recommendation #3).
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Preparation and availability of the User Guide is not a
 

substitute for an individual environmental assessment. In
 

our judgment, in preparing an EA, there is no replacement
 

for information and "feel" acquired in a ground assessment
 

and on-site visit. The User Guide's contribution will be
 
'-oto shorten the time of an EA team in the field and make 

better information available to project managers concerning 

potential environmental problems.
 

We also add that coupled with the User Guide is the concept
 

of closely coordinated monitoring or surveillance. Thus,
 

recommendation 4 which concerns monitoring is extremely
 

important.
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3. 	Activities which Reguire Separate Environmental Assessment
 
for Each Individual Project
 

Some parts of Environmental Assessments 
are not transferable
 
and we therefore recommend that an environmental assessment
 
be made of every malaria control project during the normal
 
stages of project design. Although the scale and type of
 
unique variables to be considered will vary from project to
 
project, we list below the range of possibilities as

examples of local differences. 
The list is not intended
 
to be definitive.
 

We recommend that individual assessments consider at least
 
the following variables which are not common from project
 
to project:
 

a. Use of larvivorous fish. 
 In those cases when
 
larvivorous fish are being considered as a means
 
to control mosquito larvae, although this approach
 
is potentially ecologically sound, it must be
 
carefully assessed. Individual specie variety,
 
social practices (such as diet) in the area, and
 
physical environmental characteristics make a
 
major difference in ways in which the introduc­
tion of the new fish specie will interact. Thus,
 
it is essential that small and carefully con­
trolled experiments be conducted and closely moni­
tored for trial period prior to the introduction
 
of larvivorous fish on a large scale. 
Thus, an
 
environmental assessment for such an approach is
 
of great importance. 

b. Epidemiological patterns. 
Local epidemiological
 
patterns vary from region to region, in part

because of differences in the physical environ­
ment and also because of social and cultural
 
differences. An environmental assessment
 
should include these local patterns.
 

c. Anopheline specie differences can also
 
influence the nature of the project. 
An
 
environmental assessment should include
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attention to the unique specie patterns in
 
the project area.
 

d. Local socio-cultural patterns will also make
 
a difference in the implementation of a project.

Techniques of animal shelter, food preparation,
water storage, diet, personal hygiene, house
 
maintenance, and sleeping patterns (to name

but a few) will vary greatly from culture
 
to culture and region to region. Thus, care­
ful examination of the social practices which
 
relate to malaria control activity should be
 
carefully examined for each district.
 

e. In those projects where the malaria control
 
program is multi-faceted or integrated with
 
other development activities 
(such as resettle­
ment or small-scale farming projects) the very

complexity of the interaction among the several
 
variables leads to the necessity for an environ­
mental assessment. For example, some projects

may combine larvivorous fish with pesticide use;

others may involve two pesticides, one for agri­cultural purposes, and the second for malaria
 
control. Whenever several factors 
are being

introduced, an environmental assessment is
 
essential.
 

f. A final concern, although overlapping with some of
the items on the "transferable" list must be

considered. 
Although the User Guide may pro­
vide data on the impact of a particular activ­
ity, it does not provide an opportunity to

weigh one transferable aspect against another.
 
Thus, an on-site visit by an environmental
 
assessment team is essential in order to pro­
vide a sense of priorities, balance, and inter­
relationships between the several different
 
factors under consideration. 
As a result of

the site visit, variables can be weighted
 
against one another and firm priorities
 
established.
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4. Monitoring
 

One shortcoming in present procedures is that even if an
 
environmental assessment te2m visits a project site and
 
prepares a competent environmental assessment, there is
 
no mechanism currently in place to assure that the cautions
 
raised in an environmental assessment will be followed up.
 
The project manager does not have time to do this monitoring
 
on a systematic or close basis, both because he or she may
 
not have the particular environmental expertise and also
 
not have sufficient time available.
 

Therefore, we recommend that mechanisms be set in place to
 
monitor environmental aspects of malaria control projects.
 
We see four points relevant to the recommendation for moni­
toring:
 

a. Agreement must be developed on the critical indi­
cators which should be monitored. The broad cate­
gories include monitoring of the health of people
 
involved in the project, including both residents
 
and spraymen; local water quality; local flora and
 
fauna; spray practices; storage/transportation
 
techniques of insecticide handling; etc. This list
 
of critical indicators should be devised in close
 
cooperation between project officers, specialists
 
in malaria control projects, and those with exten­
sive field experience.
 

b. Base-line data should be acquired during the environ­
mental assessment in order to serve as a reference
 
point for the monitoring.
 

c. The composition of annual review teams (currently
 
practiced by most malaria control projects) should
 
be broadened to include a specialist with skills
 
in environmental assessment.
 

d. A manual should be prepared which describes how
 
monitoring should be undertaken. The manual
 
would be designed to assist project officers in
 
setting up monitoring and should include sections
 
devoted to:
 

i. how to use local institutions and local
 
personnel in the monitoring;
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ii. what to look for in terms of critical
 
indicators;
 

iii. how to 
fund monitoring efforts;
 

iv. how to monitor the monitoring -- i.e.,
 
are people actually following through

with the monitoring that they are
 
supposed to do?
 

v. how to 
use feedback from the monitoring

system to determine whether new variables
 
or new pesticide-resistant species have
developed and whether the original project

design should be altered.
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5. Selectivity
 

We recommend, in light of environmental concerns, a formal 
policy of selectivity and restraint in insecticide use in
 
order to reduce the incidence or development of pesticide­
resistant species. Experience of the last decade or two
 
indicates that use of an insecticide may lead to its
 
reduced effectiveness, in part because of the development
 
of resistant species. Thus, malaria control spraying and
 
agricultural use of pesticides should be undertaken only.
 
when necessary.
 

In conjunction with the selective use of sprays, it is also 
extremely important that information be gathered on types 
of spraying which may be underway L areas adjacent to the 
malaria control region. For example, parathion is a coiimmonly 
used agricultural insecticide which has many qualities 
similar to malathion. If parathion and malathion are used 
in close proximity by independent projects and independent 
agencies or organizations, it is conceivable that cumulative 
suppression of cholinesterase in the blood may occur. Thus,
 
it is important that careful coordination of all spraying
 
become a part of the environmental assessment of malaria
 
projects.
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6. Institution and Network Building
 

In dealing with environmental assessment of malaria projects,

particular attention should be paid to organizing activities
 
which will further the exchange in the sharing of informa­
tion between participating countries,, Three sub-roints
 
should be considered:
 

a. Insofar as possible, efforts should be made to
 
have duplication or commonality of US nationals
 
on environmental assessment teams which visit
 
different countries within the same geographic
 
region. By having overlap of personnel, exper­
ien2e will be shared from one country to another.
 
In addition, it is recommended that the format
 
which the environmental assessment team uses
 
will be similar from country to country, thus
 
assurinq that the exchange of information will
 
be in compatible forms.
 

b. 	Efforts should be made to employ local hir2
 
consultants from one country to participate
 
on environmental assessment teams which visit
 
other countries -- with appropriate political
 
sensitivity used in selecting such cross­
nation consultants. The sharing of national
 
specialists will further facilitate cross­
fertilization of environmental procedures
 
related to malaria control.
 

c. Efforts and funds should be organized in ways

which will enable malaria control projects to
 
strengthen capabilities of local institutions.
 
In the long-run, environmental assessment work
 
should be conducted largely from the resources
 
and ranks of local personnel, not visiting con­
sultants. Thus, for work in training, monitor­
ing, project planning, environcntal assessment,
 
and evaluation, particular attention should be
 
given to use of local institutions. Building
 
a network has particular value in terms of
 
helping local institutions develop close­
contact with international research and policy
 
organizations such as WHO, both in terms of
 
WHO research stations and administrative
 
offices.
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7. 	Environmental Assessments Should be Extended Beyond the
 
Scope of a Single Project
 

The terms of reference for many scopes of work for 
environmental assessments limit the investigation to 
primary and secondary impacts of the project in ques-
Lion. Yet the eventual impact of nmaluria control 
activities frequently extends to many related variables,
 
some of which may result from projects and activities
 
in fields quite unrelated to malaria. Moreover,
 
several projects may be operating within the same
 
physical region. We urge consideration, as appropriate,
 
of a policy which looks beyond the single project and
 
integrates the environmental impact of several projects
 
into one EA. For example, in a situation where a
 
malaria project and an irrigation project are proposed
 
for the same area, a single EA for both would cost less
 
and be a more useful and comprehensive product.
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8. Composition of an Environmental Assessment Team
 

Because of the ccmplexity and inter-relatedness of so
 
many of the variables, an environmental assessment team
 
should be made up of perhaps three persons whose exper­
ience and understanding, between the combination of
 
skills on the team, include the following:
 

a. A person with expertise in malaria epideziology;
 

b. A specialist in the physical and social setting
 
of the country in question;
 

c. A person with experience in environmental systems,

particularly as environmental systems relate to
 
water and health;
 

d. Someone with a thorough working knowledge of the
 
impact of pesticides on the social and physical
 
environment;
 

e. A specialist in entomology.
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9. Trainin%;
 

Explicit attention should be given to training efforts
 
to improve both information and skills related to environ­
mental assessment for malaria control projects. A number
 
of local training activities have been increased dramatic­
ally 4n the last year or two in Pakistan following recom­
mendations of a number of reports (see Appendix A). In 
addition, we have learned of a series of regional pesti­
cide semirars currently being cocrdinated by Professor
 
Raymond Smith of the University of California, Berkeley. 
To the extent thak specific malaria questions can be
 
included in these existing training programs, that effort
 
should be undertaken.
 

Where it is not possible to modify existing training
 
programs, new procedures should be devised. Both modif­
ications and new procedures in training should be
 
developed with reference to:
 

a. Acquainting project managers with the details
 
of the proposed UOer Guide;
 

b. Introduction to techniques of monitoring, as
 
suggested in the proposed guide to monitoring;
 

c. Preparation of training materials and workshops
 
dealing with:
 

1. Techniques of monitoring;
 

2. Techniques of enviro. nental assessment
 
as they relate to malaria;
 

3. Preparation of scopes of work for
 
malaria control environmental assess­
ment.
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10. 	 Recommendations on Spraying Techniques Not Found in Other
 
Documents (See Appendix A)
 

Two sets of recommendations do not fit conveniently into any

of the previous regular categories. They are:
 

a. Particular precautions to be highlighted in spraying

techniques. Of the severz'-1 reports examined, we have
 
not found explicit mention of special precautions

for spraying in houses where young babies are present. 
Because infants spend much of their time on the floor
 
and are inclined to put dirt and household implements

in their'mouth, special precaution should be taken
 
in spraying homes where young children are present.
 
In like manner, special precautions are in order for
 
spraying in homes where elderly resieents are present.

Because age frequently brings declining health,
 
elderly people are more vulnerable 'o toxic exposure.

Moreover, elderly people probably spend more hours
 
inside a house than do younger adults, thereby
 
increasing the exposure to insecticide beyond
 
that of a physically active adult.
 

b. 	In the process of research, we have come across
 
several references t,) studies of the long-term
 
impact on householders of malaria control programs.
 
Evidently WHO conducted such assessments in
 
Gujarat (India) and in Brazil. However, results
 
of 	Uhese studies seem not to hive been published.
 
We have been unable, in the short time available,
 
to track down where these results may be avail­
able. Nonetheless, for longer range environ­
mental assessment as well as for preparation of
 
the 	Monitoring Guide and User Guide, as recommended,
 
location of these data on householder impact could
 
be 	crucial.
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Summary Reports of Malathion Investigations in Pakistan
 

The 	following reports are included in this appendix:
 

A. 	Malathion Intoxication in Spray Workers in the Pakistan
 
Malaria Control Program. A report to USAID by Edward L.
 
Baker; McWilson Warren; Matthew Zack; Ronald D. Dobbin;
 
James W. Miles and Stephen Miller. January, 1977.
 

B. 	Safe and Effective Malathion Spraying Against Malaria
 
in Pakistan. Final Report by Robert Davis, USAID Malaria
 
Consultant. August, 1977.
 

C. Malaria Control Project. Final Report on Evaluation and
 
Redesign of the Project by Walter S. Shurkin (Malariologist).
 
April, 1977.
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Dr. L.A. Simeonov; Dr. Antiaz Hussain Shah; Rashed Bahar;
 
Carlos C. Campbell and Roger Grenier. December, 1975.
 

E. 	U.S. Government Memorandum. Final Report of Consultative
 
Visit to Pakistan Malaria Control Program Regarding Pesti­
cide Toxicity Problem by Dr. Edward Baker. May, 1977.
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BACKGROUND
 

The Pakistan Malaria program first used malathion on a wide scale in 1976. 

Several small scale field trials had been conducted in 1975 to evaluate the 

efficacy of the pesticide and these were associated with no reports of illness. 

In 1976, DDT and BHC were also used for mosquito control, in areas of low 

malaria e-demicity and where pesticide resistance had not developed in the 

vector population, __W_ Over 70% of the pesticide used in 

Pakistan in 1976 -. as malathion and this usage was largely in Z provinces. 

Punjab and Northwest Frontier. Malathion from three formulators was used: 

American Cyanamid, Snia Viscosa (Italy), and Rumianca (Italy). In these 

2 provinces, spraying began in June or July, depending on pesticide availability 

and was scheduled to continue for approximately 4-5 months. The malathion 

was used in the form of a 50/ water dispersable powder which was mixed with 

water at the site of application. Hand compression sprayers were used to apply 

malathion to room surfaces at a dose level of 2 gm/M . Each spray team 

consists of 5 spraymen, 1 mixer, and 1 field supervisor. Approximately 

7,490 workers were involved in the field spraying operations in these 2 provinces: 

1, 070 field supervisors, 1, 070 mixers, and 5, 350 spraymen (Table 1). 

These spray teams were composed of uneducated village men, ages 14-60, 

many of whom had previously used DDT and BHC in earlier spray programs. 

The men received 7-10 rupees (70€-$1.00) for a day's work and were not re­

imbursed for time lost from work or for medical expensc~z related to pesticide 

intoxication episodes. Training of spraymen and mixers was the responsibility 

of the local field malaria supervisor and focused primarily on operational 

methods (i. e., spraying technique, mixing technique, etc. ) with little attention 

given to safety methods. 

http:70�-$1.00
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THE EPIDEMIC 

Cases of pesticide intoxication were observed within a few days of the 

start of spraying. The course of the epidemic in Lyallpur district was 

typical of that occurring throughout the country: spraying began in 

different times in different parts of the district due to pesticide 

availability and was followed within a few days by cases of intoxication 

(Figure 2). Th3! symptoms and clinical histories of these patients were 

consistent with organophosphate insecticide intoxication; subsequent 

data on cholinesterase levels confir-ms this diagnosis. Treatment of the 

cases was handled inadequately in the early stages. Later, atropine 

was made available through the Malaria Program and use of this drug 

undoubtedly prevented many severe illnesses and probably some deaths. 

There were at least 5 dc:aths in spraymen which were probably related 

to insecticide poisoning. Three deaths occurred in Kohat district, Northwest 

Frontier Province (NWFP), where Snia Viscosa malathion was used. 

These were classical cases of organophosphate insecticide poisoning and 

were exposed to the pesticide only during their normal work activities. 

One death in Gujuranwala district, Punjab, occurred in a sprayman shortly 

after he consumed food which had been sprayed with the Cyanamid product. 

A fifth death in Sheikupura district, Punjab, in a sprayman using Cyanamid 

malathion was felt by local authorities to have been related to insecticide 

poisoning but no definitive information existed on this case. 

EPIDEMIOLOGIC INVESTIGATIONS 

Three studies were conducted to evaluate the extent and causes of this 

epidemic of insecticide intoxication. 

1. Retrospective Questionnaire Survey: 

To obtain an estimate of the number of illnesses which had occurred, 

a retrospective survey was designed. This survey involved interviewing 
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10% of the spraymen, mixers, and supervisors to determine whether they 

experienced symptoms of pesticide intoxication during July 1976. This 

period was used because it represented the peak of the epidemic and 

because accurate information existed regarding the number of persons 

working during the month. The interviews were conducted by staff of 

the 	provincial malaria programs under oir supervision. 

2. 	 Field Study: 

This study was designed to assess the relative toxicities of the 

malathion from three formulators being used in Pakistan and to determine 

if poor work practices could be related to signs of pesticide toxicity. 

The study consisted of observation of spraymen, mixers, and supervisors 

during a typical work day by personnel from the provincial and district 

malaria offices. A detailed work practices and symptom checklist 

(Appendix 1) was completed by the observer on each worker. Blood 

samples were drawn from the same workers for the determination of 

cholinesterase levels before and after the work day. The cholinesterase 

analyses were performed using 2 methods: the Michel method, a standard 

laboratory technique which requires relatively sensitive instrumentation 

and good laboratory facilities, and the tintometric method, a field kit 

designed for situations where less ideal conditions prevail. The workers 

were also interviewed at days end to determine if they developed any 

symptoms of pesticide toxicity during the day. Samples of the malathion 

used by each spray team were collected and returned to CDC for gas 

chromatographic analyses. Malathion content was determined by gas 

chromatography (GLC) run isothermally by an internal standard method. 

The minor components were determined by GLC in temperature pro­

grammed mode with internal standard. 



3. Environmental Study: 

Air sampling and skin patch testing of individual spraymen were 

performed to evaluate respiratory and dermal exposures to malathion. 

Area air sampling was performed in rooms sprayed with malathion. 

These studies as well as detailed work practice evaluations were performed 

by an industrial hygienist from the National Institute for Occupational 

Safety and Health (NIOSH). Analyses of samples collected were performed 

at CDC and at NIOSH laboratories. 

RESULTS 

General Observations: 

Our direct observations of work practices and the reports we received 

from district and local mala.ia program officials provided essential infor­

mation which supplemented our scientific studies. These observations 

influenced our cone!-isions and recommendations, at least as heavily as 

our scientific studies, and accordingly deserve discussion. 

1. .ommunity exposure: 

Exposure of villagers occurred during the spraying of houses, since 

some residents remained inside their houser while spraying was taking 

place. Some women came in contact with pesticide while trying to wash 

their walls clean after spraying. Pesticide stored in homes and spilled 

during mixing operations were other sourres of community exposure. 

Although we heard numerous anecdotes of illness occurring in persons whose 

houses were sprayed, we were unable to confirm any of these reports. 

-nors of illness in householders along with knowledge of the bad odor of 

the malathion had resulted in growing public resistance to the spray program. 



Z. 	 Work Practices: 

Despite numerous communications from the Central and Provincial 

malaria offices regarding safety precautions for malathion use, poor work 

practices persisted in many parts of the country. Workers and supervisors 

did not regard the peoticide as a dangerous material requiring specific handling 

3. 	 Storage and Shipment Difficulties: 

Pesticide shipment was accompanied by numerous anecdotes of human 

and animal exposure to malathion with attendant illness. Broken malathion 

containers with pesticide spillage were noted in virtually every storeroom. 

Frequently, inadequate storage facilities in villages resulted in the pesticide 

being stored in homes. 

RETROSPECTIVE SURVEY 

Interviews were completed on 204 spraymen, 41 mixers, and 49 super­

visoro, repre3senting 76. 3% of those selected to be sampled in the Northwest 

Frontier province. In the Punjab, interview information is available on 127 

spraymen, Z5 mixers, and Z6 supervisors in 4 of 8 districts. (Interviews 

have been completed in the other districts of the Punjab and the data are 

in transit. ) 

For the purposes of this survey, a case of malathion intoxication was 

defined as an individual with at least I episode of illness characterized by 

4 of the following symptoms; blurred vision, giddiness, nausea, vomiting, 

or abdominal cramps during July 1976. 
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Based on this definition, 16% of supervisors, 35% of mixers, and 45%6 of 

spraymen experienced at least I episode of malathion intoxication during 

July 1976. Applying these rates to the total work force in the 2 provinces 

results in an ;stimate of 2, 900 workers with pesticide intoxication in 

Pakistan during July. Since some of the workers who were ill during July 

quit work and could not be interviewed, these illness rates probably 

represent low estimates, Comparison of rates between brands was not 

possible due to the small number of interviewed workers exposed to 

Rumianca or Snia Viscosa brands. Thirty-six workers who used DDT 

during July were interviewed for comparison; none of these men reported 

any of the 5 pesticide toxicity symptoms mentioned above. 

FIELD STUDY 

Workers tesLed in this study were selected based on the proximity 

of their work site to our central laboratory facilities and the pesticide 

they were using. One hundred four workers using Cyanamid, 27 using 

Rumianea, and 36 using Snia Viscosa were tested. Cholinesterase 

determination using the Michel method were performed on plasma and 

red blood cell samples from all workers. The tintometric method of 

on whole blood samples fromcholine!terase determination was performed 

approximately 65% of the workers. 

Plasma and red cell cholinesterase levels were lowest in spraymen 

who used Snia Viscosa brand malathion (Tables 2 and 3). Relative changes 

in red cell cholinesterase levels from morning to evening showed a similar 

pattern of increased toxicity among workers exposed to Snia Viscosa and 

to Rumian:a (Table 4). 

Cholinesterase depression was associated with symptoms consistent 

with pesticide intoxication in these workers. Workers complaining of 

headache, blurred vision, and vomiting had significantly lower red ce~l 

cholinesterase levels than those not so affected. These symptoms are 



8 

among the earliest manifestations of organophosphate insecticide poisoning.
 

There was 
 relatively poor comparability in cholinesterase determinations 

performed by the tintometric method and the Michel method. Afternoon 

red cell cholinesterase levels correlated with tintometric reading with 
a correlation coefficient of 0. 45, which indicates a significant degree 
of correlation but not a correlation of the magnitudL expected between 

2 tests measuring the same substance or the same blood sample. 
We were unable to relate observed pcor work practicies to cholinesterase 

depression in workers or to symptoms of pesticide intoxication. Mean 

cholinesterase levels of those observed to perform certain poor practices 

were not significantly different from those who practiced good work habits 

on our day of observatioi. 

Analysis of 25 malathion samples by gas chroma:ography showed 

consistent differences between the 3 brands of malathion and very little 
difierence between samples manufactured by the same company (Table 5-7). 
Highest levels of isomala.hionvere fou-" >1 Snia Viscosa samples with 

intermediate levels in Rumianca samples. Malathion content for Cyanamid 

samples averaged 457o,for Rumianca 46%,and for Snia Viscosa 35%. 

Comparison of chemical analyses with toxicity analyses shows a 

correlation between levels of isomalathion contamination and depression 
of cholinesterase levels or symptoms of pesticide intoxication. 

Results of environmental testing and LD 5 0 determinations of pesticide 

samples are not available at the present time. 
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DISCUSS.)q 

This epidemic of pesticide intoxication was caused by the combination of 

poor work practices and the usage of 2 brands of malathion containing con­

taminants which rendered them excessively toxic. Poor work habits had been 

formed while using DDT and were not changed by appropriate training programs 

when the new pesticide was introduced. 

Chemical contaminant- in the malathion manufactured by Snia Viscosa and 

Rumiarnca were thought to be responsible for the increased toxicity of these 

products. The most important substance contributing to the increased 

toxicity of these products appeared to be isomalathion, a chemical relative 

of malathion with an LD 5 0 oi 89 mg/kg. In the case of Cyanamid production, 

there was no evidence of an increase of the isomalathion content with 

increasing time in storage, therefore we concluded that iaomalathion was 

not formed in storage. This may or may not be true in the case of the other 

two products. 

Toxicity testing of malathion samples from Pakistan by the World Health 

Organization revealed Cyanamid to have an LD5 0 of 4000 mg/kg, Rumianca 

an LD 5 0 of 1064 mg/kg, and Snia Viscosa an LD5 0 of 300 mg/kg. These deter­

minations are consistent with the degrees of cholinesterase depression seen 

in workers using the three products and with the isomalation levels in these 

products. Toxicity tests on the samples returned from Pakistan by the CDC 

team are now in progress. 

This epidemic represents the first report of significant illness among 

workers exposed to malathion. Numerous studies of pesticide plant employees, 

agricultural workers, and praymen in malaria programs have not observed 

significant toxicity following malathion exposure. Although some of the 

cases reported here were attributable to the use of contaminated malathion, 

symptoms were also reported by workers exposed to malathion manufactured by 

Cyanamid. The major contributing factors in these cases appear to have 
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been poor work practices, including mixing of the pesticide by hand, 
not washing pesticide contaminated clothing, eating pesticide contaminated
 
food, and failure of adequate skin cover 
during spraying.
 

The poor correlation between tintometric readings 
and Michel determination 
of cholinesterase concentrations contrasts with previous reports -if success
 
with this field method. Difficulty in obcaining suitable distilled water 
for
 
use 
in the kit may have contributed to the variability of these readings.
 

Although poor work practices were 
evident among these workers, we were 
unable to relate specific practices to cholinesterase depression of illness.
 
A typical behavior of spraymen who 
were aware of being observed made valid
 
work practice observations impossible, Workers 
 were observed for only
 
10 to 15 minutes, too brief a period to 
obtain a meaningful assessment 

of work practices. 

RECOMMENDATIONS: 

Our recommendations fall into Z categories: those that apply exclusively
 
to the Pakistan malaria program 
and those that apply to all malaria programs
 
in which toxic insecticides such as malathion are used.
 

A. Pakistan recommendations: 

1. Special attention should be paid to two previously identified groups 
of workers who are at high risk for developing insecticide intoxication. 
Workers found in our study to have low cholinesterase levels and workcrs re­
cently experiencing an episode of malathion intoxication. Workers 
having dangerously low cholinesterase levels should be removed from the job 
until the levels rise into the safe range. A red cell cholinesterase level 
of less than 50% normal activity (less than 0.4 A pH units/hour by the Michel 
method) should be considered in the danger range. This recommendation has 
been made to the malaria program and a list provided of work,'rs identified 
with dangeroUsly low cholinesterase levels. 



Workers who have been seriously intoxicated and have required atropine 

therapy should not return to work immediately after their illness. They
 
should return sooner
no than 2 weeks after their symptoms subside and only 
if their cholinesterase level is out of the danger range. (Ideally workers
 
should remain away from work 'or a considerably longer period; the 2
 
week 7riod represents a compromise 
between the ideal situation and 

practical cons iderations of the program. 

2. LSurveillance of into:.ica~ion should identify areas where symptoms
 
of organophosphate toxicity are occurring. 
 In those areas where there are 
symptomatic workers, cholinesterase testing should be per.ormed to confirm 
the diagnosis of intoxication and to identify symptomatic workers with low 

cholinesterase levels who are at high risk for developing overt intoxication.
 

Individuals with 
recent illness and low cholinesterase levels should be 
removed from exposure until their cholinesterase levels return to a safe 
range. To facilitate early recognition of pesticide toxicity, malaria 
supervisors should be familiarized with the early signs and symptoms 
which ar. associated with cases of organophosphate intoxication. 

3. The malaria program chould establish refe:ence laboratories 
for performing cholinesterace determinations. Training of personnel in 
these techniques was accomplished during our study. Cupplies should be 
made available to them so that they can perform Lhe determinations. The 
reference laboratories should be able to prform the Michel method wellas 
as the tintometric method. The performance of the laboratories should be 

periodically evaluated. 

4. More intensive education, training, and supervision is needed to 
insure that good work practices are carried out by spray personnel. This 
education program should stress the fact that malathion is a poison and 
should be treated as such. The specific practices that require most 
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emphasis are 

a) Mixers should not mix with hands. 

b) Spraymen should wash clothes and themselves at end of spray day. 

c) Skin contact during the day with the pesticide should be minimized 

by use of clothing which covers exposed skin surfaces, including the mouth 

and nose. 

Provincial and district personnel should be designated as safety officers 

and given special responsibility zor carrying out this program. 

5. Safety equipment should be supplied to spray teams to provide ad­

ditional protection from contact with the pesticide. Specific items would 

include soap, 2 spray uniforms, elbow-length impervious gloves (for mLxers) 

and cleaning tools, Specific equipment will be detailed in the idustrial 

hygiene report. 

6. Because of the high toxicity associated with Snia Viscosa and 

Rumrianca producLs in the country, we would recommend that the ofuse 

these products be discontinued immediately. An investory should be 

performed of the remaining stores of Snia Viscosa and Rumianca products. 

The pesticides shculd be kept in storage pending recommendations on safe 

disposal of the material. 

7. Improved methods o" shipment and storage are necessary to prevent 

inadvertent exposure of the population to the pesticide. Storage of the 

pesticide in shelters occuppied by humans should be curtailed. 

B. General Eecommendations: 

1. Improved specifications for malathion to be used in the malaria 

programs should be developed which would insure delivery of a product 

containing the desired amount of active ingredient and an acceptable level 

of toxic contaminants. Specifications have been prepared which include 

new and improved testing for components. Specifications ,'or the packaging 
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materials used to purchase malathion powder should be strengthened to minimize 

spillage of the product in the field. 

2. A feasibility study should be undertaken to evaluate toxicological 

testing of pesticides to be used in the malaria program. 

3. Further information is needed on the toxicity o! various ruinor con­

tarninants present in commercial malathion. The relationship of prolonged 

storage to the appearance of these compounds and to increased toxicity of 

the product should be investigated. Research should be conducted on 

methods of analysis for tox'ic components in malathion formulations. 

4. vHO should encourage surveillarce in programs using malathion 

to identif 7i toxic effects of the pesticide on spray workers and the 

ganera( population. 

5. Further work is needed to improve the accurac 7 and reproducibility 

of field methods -sed in the determination of cholinesterase levels. 
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I. Terms ol RL'icelice 

This writer was retained by USAID on at personal service. contract

"to review and monitor new 
fiel'd spraying operations procedures for thePakistan Malaria Control Program. " In the words "ofof the contract,
primary concern to the consultant will be the effective and safe execution

of the residual insecticide spraying program. " 
Additional oral instructions
from Washington and Islamabad made it clear that the writer was to con­centrate on the area of safety measures involv2d in field operations with
 
malathion.
 

Achievement of these objectives required fieldI trips to the Punjab,
the Northwest Frontier Province, and Sind. Those field trips, whose
 
details are appended, focused on conformity of field operations to
safety guidelines laid clown it, the 
CDC team report of October 1976,
training instructions laid down by Dr. 

the 
J,.sse lobbbs, CDC, in March 1977training at Lahore, in the report on cholinesterase reference laboratories

written by Dr. Steven Miller, CDC, and in directives to the field fromDrs. S. M. Mujtaba and G. H. Mallick, Directorate of Malaria Control (DOMc).
Conversations were also held with all three provincial chiefs, with

USAID, WHO and DOMC staff in Islamabad and the field. In Sind, conver­sations were held with health and medical college officials as well. No field
visit was paid to Baluchistan, 
 where malathion spraying begins in September.
This writer's effort has been but a small part of a much larger collabora­

tive effort by DOMC, WHO and USAID to insure that malathion safety precau­tions are rigidly adhered to. This effort has entailed visits by CDC specialistsin toxicology, epidemiology, and cholinesterase determinations, visits tomalaria offices and field sites by more than a dozen local USAID and WHO

staff, and no fewer than 293 spray squad 
visits to date by USAID alone. 

2. Findings by Province 

Since site findings by province have been extensively discussed inearlier reports, they will be briefly summarized here. 

2.1 Punjab 

Conformity with safety precautions was found to be generally good innineteen squads visited by this writer in Lyallpur and Sahiwal Zones. Eighteen
squads were judged to be doing good work, and one was judged to be doing
m~ediocre work. Occasional deficiencies were noted, such as failure of somespraymen to pull turbans up over the bridge of the nose, failure to cover food­stuffs in one case, with resultant sprinkling due to bounceback, and two casesof supervisors' wearing'their own shalwars and kamizes. Six cases of sprayrnen illness were noted in visits by this writer, none conforming to
the CDC definition of malathion intoxication. All recovered. 



No deficiencies in equipmeut or supplies were noted. No Italian 
malathion was in use. 

2.2 Northwest Frontier Province 

Conformity with safety precautions for spray was generally good in 
the 25 subsectors visited by this writer and in the 26 subsectors visited 
by his co-worker, Mr. Chaudhry Umar Hayat, USAID/Islamabad, with 
the notable exception of subsector b-5, Swat. This squad was spraying 
leftover malathion from 1976 in an area not scheduled for malathion. 
Zone staff promised to have the matter rectified immediately. 

There were ten cases of clinical illness among the spray personnel, 
three among th • supervisors and one in a mixer. One fit the CDC clinical 
definition of malathion intoxication. 

No dcficiericies in equipment or supplies were noted. No Italian mala­
thion was in use. 

Some sources of reducible contamination were noted. These included: 
a) dermal intoxication through the area around the eyes 
b) dermal intoxication through the feet 
c) intoxication through the nose when the sprayman fails to 

pull the turban up over the bridge of the nose 
d) dripping of suspension down side of bLi,.ket during pouring 

into pump. 
Dr. A. K. Afridi, Provincial Malaria Chief, reports poor agreemeLlt 

between clinical picture and the results of tintometric tests in some cases. 
(See below, 3. 8.) 

A good reporting system exists for results of tintometric tests, but 
there were no written reports for clinical cases. 

2. 3 Sind 

Conformity with safety precautions was generally found to be good in 
the districts of Nawabshah and Tharparkar, where this writer and Mr. Khwaja 
S. Ahmad, his co-worker from USAID/Karachi, observed 34 of 53 and 29 
of 48 subsectors under malathion spraying, respectively. In Tharparkar, 
Mr. Khwaja found ten cases of clinical illness among spray personnel, two 
of which fit the CDC definition of malathion intoxication. Neither had been 
confirmed by blood test at the time of his visit. There were three cases of 
illness among spraymen in Nawabshah, none fitting the CDC definition. Two 
of the three had not been reported to the Malaria Superintendent. 

No deficiencies in equipment or supplies were noted. No Italian mala­
thion was in use. 

Results cf rintometric tests done both for monitoring and for confirmation 
of individual cases were said by Dr. A. A. Ghumro, the Provincial Malaria 
Chief, to show good agreement between serological and clinical findings. 

It should be noted that the findings of good conformity to safety standards 
by this writer and by Mr. Khwaja are in contrast to the mixed findings of 
earlier external monitors. Dr. Ghumro and his staff are to be commended 
for the rapid improvement in field work which they have effected. 



3. Findings by Functional Area, with Recommendations 

3.1 Transport, -iandling and Storape 

Restraints of time prevented this writer from devoting more

field visits to problems 
of storage and transport of rnalathio,. This

writer's field observations in Muzaffargarh and Malakand Agency

have 
been supplemented by conversations with Mr. Khwaja S. Ahmad,USAID/Karachi, DOMC officials, and a review of DOMC and USAID
 
files on transport and 
 storage of malathion.
 

Under present conditions, malathion is unloaded 
at the Port ofKarachi and stored in the open for varying lengths of time until it
 
can be loaded onto rail wagons and trucks for 
shipment upcountry.There is one DOMC officer at the port whose function is to oversee
 
the handling. At its destinations, the malathion is turned 
over to
 
local malaria persontncl, 
 who us(- local workers to offload it and

transfer it 
 to rented storage facilities. From there it is taken to the
 
field in malaria vuhiclls.
 

Notwithstanding DOMC efforts to work with Karachi port officials,
dispatches from USAID observers have noted deficiencies in port pro­
cedures. Urgent attention should be given 
to seeing that exposure of
dockworkers to malathion and other insecticides is minimized. It is

inevitable 
that, given the huge quantities being handled, some mala­
thion boxes 
will be broken. It is recommended that DOMC continue its
present practice of providing port workers with 
gloves and turbans to
reduce the danger of dermal exposure. It is further recommended that
the DOMC officer at the port be provided with atropine and trained in 
its use. 

Since dangers of contamination do not end at the port, it is essential 
that continuing liaison be kept up with rail and trucking authorities. The 
soon to be appointed transport officer, DOMC, should contact the Dist­
rict Controller of Stores, Pakistan Railway, Karachi Cantonment,
look into implementation of Dr. Mujtaba's letter of 16 

to 
May, 1977, out­

lining procedures for washing at their destinations rail wagons used 
to transport malathion. Every effort should be made to secure the co­
operation of trucking companies to assure that the same measures are
taken with their vehicles. In the case of both rail wagons and trucks,
malaria sector personnel at the destination should assist in washing out 
the vehicles. 

The DOMC transport officer should make every effort to see that
there is no offloading and reloading of malathion at intermediate points
between Karachi and the destinations. 

Properly packaged malathion should pose no dant,er in transit to 
its destination, but it is essential that, on arrival at the collection
point, it be handled with due precautions. It is therefore recommended 
that the malaria personnel who collect the malathion from trains andtrucks be given atropine, gloves and turbans and exercise the same pre­cautions as malaria personnel at the Port of Karachi.DOMC shouldlook into the possibility of sending reboxing materials 



to the field. If this preves impracticable, zone and sector personnel 
should be instructed to keep five or ten empty old boxes at the desti­
nations into which contents of broken boxes can be transferred if 
necessar,,. It is also recommended that DOMC issue guidelines to 
field staff for handling of broken boxes. These should certainly in­
clude provision of uniforms and gloves to handlers of broken boxes, 
even if they are not malaria personnel. Turbans should also be used. 

Although this writer found storage facilities to be generally satis­
factory, malathion boxes were not always placed high enough to escape 
water damage in the event of rain. Moreover, an earlier report by 
Mr. lushtaq Ahmad Rai, WHO Operations Assistant, found outdoor 
storage in one subsector of Lahore. Although these may be isolated 
incidents, it is necessary that all subsectors be brought into confor­
mity with prop,-r storage standards. It is therefore recommended 
that DOMC issue a directive to field staff to have malathion stored 
behind locked doors, up on bricks, pallets or platforms high enough 
to escape water damage. This requirement should be uniformly fol­
lowed, even in areas where it is anticipated that malathion supplies 
will be exhausted before the beginning of the rainy season. 

The problems associated with record keeping and storage of mala­
thion are addressed at length in a memo of 22 July 1976 by Mr. Chau­
dhry Umar Hayat, USAID/Islainabad. This memo deserves the atten­
tion of the DOMC transport officer when appointed. 

3.2 Training of Spray Personnel 

Training of spray teams was found to be uniformly good, judged 
both by direct observation of Mr. Chaudhry Umar Hayat, USAID/Islam­
abad, and by field observations of spraying. ---

It is recommended that DOMC continue to give safety training to 
field staff, and that it reissue before first round of 1978 a revised Urdu 
version of the 1977 field guide for distribution in the Punjab and for 
translation into the respective languages in the other provinces. The 
revised booklet would embody all the instructions in the 1977 ver­
sion, as well as the additions noteo in 3.1, 3. 3, 3.4. 3.5, and 3.8. 
See Appendix 7.5 for a summary of proposed additions to the training 

curricula and field guide. 

3.3 Access to Safety Equipment and Supplies 

Every squad visited had soap, atropine and uniforms, except as 
noted above, 2.2. However, several mixers were mixing with'one 
glove because the other was punctured or had become gummy in the 
heat. It is therefore recommended that every Assistant Malaria Super­
intendent be provided with at least one pair of spare gloves. It is fur­
ther recommended that spraymen be provided, on a trial basis, at 
least, with close fitting goggl s to reduce eye irritation. Both of these 
recommendations should be implemented before second round, 1977. 



Provision of goggles is desirable only from thenot standpoint of 
reducing d ermal contact, but also from the viewpoint of improving 
quality of ceiling spraying. 

Mr. Khwaja S. Ahmad, USAID/Karachi, reports that chec' s of 
spraymen's collars reveal that sorme'spraymen fail to change their 
uniforms daily. It is therefore recommended that a)supervisors, 
AMSs and MSs do "collar checks" during morning inspections tc 
see that spraymen and mixers are wearing fresh clothing and b) that 
sets of protective clothing be marked "I" and '2, " to be worn on odd­
and even-numbered days respectively. These measures arc essential 
for reduction of dermal contamination. 

3. 	 4 Quality of Mixing 

Quality of mixing was generally found to be good. The following 
comments are worth noting, however, and apply to all three provinces 
visited: 

a) airdrift of malathion powder to the ground during 
transfer of powder from scales or measuring cup 
to 	mixing bucket 

b) 	 dripping of suspension down side of bucket during 
pouring into pump 

c) 	 dripping onto bare feet. 

Airdrift can be minimized by placing the malathion bucket next to the 
malathion box, downwind from it if there is a wind. Measuring or 
weighing should be done over the malathion box, not over the ground. 

Most mixers have two buckets, one to receive the malathion, one 
to receive the water. To prevent dripping down the side of the mala­
thion bucket, mixers should be trr.ined to place the water bucket under 
the malathion bucket during pouring so as to catch the runoff. Water 
buckets which will later be dipped into human water sources, such as 
streams, must be cleaned before dipping. 

3. 	 5 Quality of Spraying 

The quality of spraying was found to be generally good, both from 
the standpoint of safety and non- safety measures. A few houses were 
visited in which foodstuffs had not been covered before spraying, with 
resultant accumulation of malathion due to bounceback from ceiling
Jpray. It is recommended that, in tuture, DOMC re-emphasize the 
need to cover all foodstuffs, both human and animal, before spraying. 

One defect uniformly noted was the shortage of ex.tension lances. 
This makes for poor ceiling spray. It is recommended that every squad
be provided with one extension lance. It may be advisable to have the 



lanre assigned to one sprayman, who would be made responsible for 
spraying all high ceilings. This should be done at first on a trial basis,
 
with careful moniwtring to observe whether the "ceiling men" suffer
 
intoxication as a result of their work.
 

Non-safety related defects sometimes noted were 
speedy spraying,
 
excessive overlap, and failure to spray undersides of shelves.
 

3. 6 Quality of Field Supervision 

Quality of field supervision was found to be uniformly high. The 
isolated instances of defective supervision have been noted in earlier 
reports. 

Maintenance of high supervisory requiresstandards that Assistant 
Malaria Superintendents (AMSs), on whom the brunt of supervision falls, 
be provided with sufficient transport allowances to carry out their duties. 
Transport allowances now in force are regarded by all malaria staff con­
sulted as inadequate to the needs of their respective zones. The provin­
cial health authorities place themselves in an anomalous position when 
they give the malaria field staff a job to do but deny them the resources 
to do it. No malaria staff consulted have named a figurL for AMS 
monthly transport allowance lower than Rs. 120 as the minimum required
for continued good supervision. Provincial health authorities should gee 
to it that, with duc regard for local differences in size and topography, 
adequate transport allowances, in no case less than Rs. 120 for AMSs, 
be provided, so that malaria field personnel can carry out the work 
eritrusted to them. 

3. 7 Quality of Field Safety Measures 

With the notable exception of one squad in Swat and one squad in 
Hyderabad, safety measures were closely adhered to. Both these squads 
have since been visited by local sector and zonal officers to rectify 
errors made. 

The need for goggles has been noted above, 3.3. It is further recom­
mended that all squad members be required to wear shoes as a safety 
measure. The sandals in common use are nota sa'isfactory substitute 
because their open tops expose squad members to contamination. 

3. 8 Cholinesterasc Determinations 

Limited ob.servations of results from Punjab and the Frontier shows 
some discrepancy between results of tintometric monitoring and clinical 
picture. Most notably, two spraymen in the Frontier with tintometric 
readings of 25 per cent denied history of clinical symptoms. No data 
was available to this writer about consistency among tintometric, Michel
and clinical results for the same spray personnel. 
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It is recommended that DOMC redouble its current efforts to
 
monitor compatibility among Michel, 
 tintometric and clinical
 
results, 
and that Mr. M. S. Shah, DOMC/Lahore, be dispatched
 
to zones which have equipment in order to observe that Michel
 
and tintometric tests are being properly carried out and con­are 

sistent with clinical findings. If Mettler scales are found defec­
tive, the services 
of Mr. Syed Iftikhar Zaidi, Azain InsLrumens
 
Ltd. , Karachi, should be requested. Mr. Zaidi has rendered DOMC
 
useful assistance in this respect before.
 

It is further recommended that, contingent on availability of

funds, the next external review 
team include one member competent 
to evaluate the work of Micht.l and tintometric determinations. 

Note is taken of Dr. Mvjtaba'sdirective of 8 June 1977, which 
calls for monthly monitoring of a cent orten per more sample of 
spr.ymen. This directive has not been carried out and cannot be 
carried out with the inadequate number of tintometric kits now in
the field. It is therefore recommended that the international agen­
cies, singly or together, donate to numberDOMC a of tintometric 
kits sufficient to assure that every zone under malathion spray has 
one kit. 

In the same directive, Dr. Mujtaba indicated that Michel tests 
were to be done only for confirmation of tintometric results. The 
five kits now in use are adequate for that purpose, and no new pur­
chase of Michel kits is necessary.

This writer has not found any hard and fast criterion in use at 
the field level for taking squad members off the job. He recommends 
adoption of the following stringent standard: any member of a spray
squad presenting one or more of the five CDC clinical symptoms
blurred vision, giddiness, nausea, vomiting, abdominal cramps-­
should be ordered to bathc. and rest, and should be given atropine.
The supervisor should make out two copies of the appended case 
report (7. 2, below) and send them, with the affected squad member, 
to the District Safety Officer for a tintometric test. Any person with 
a tintomet-ic reading below 62. 5 per cent should be taken off work 
and kept off work until his reading returns to above 62. 5 per cent.

This recommended standard is based on a conservative reading
of reference (1), cited in 7. 4, below, which states, "an individual who
has been chronically exposed to organophosphate pesticides should be
withdr .wn frorn further exposure when his ChE activity values drop
to 25-50% of normal and should not be allowed to return until these 
values rise to at least 75% of normal." This writer has reviewed the 
tintomntri,; res:l' from last year's tests of spray personnel exposed
to Ital.an malathion, and believes that even the stringent standard 
recommended here would not lead to excessive layoffs or impairment
of productivity. It should be noted in this context that the early USAiD 
reports of this year showed only about one per cent of spray personnelto be suffering from clinical illness. Under the recommended standard, 
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even many of these men would be kept working if they had satisfactory tinto­
metric readings. 

3. 9 External Monitoring of Field Operations 

It is recommended that the present external monitoring continue, using the 
appended revision of the field observation form, 7.3, below. In light of their 
knowledge of the local languages, -Pakistani rpersonnel of USAID and WHO may 
be the most satisfactory persons for this job. 

4. Future Requirements for Areas not yet fully Operationalized 

4.1 Continuing Medical Education 

Considerable efforts have already been made to educate the medical professio: 
to clinical aspects of malathion poisoning. The increasing use of organophosphate
in agriculture makes it lkely that organophosphate intoxication will increase in 
the future. All practicing clinicians must be reached with information on this 
increasingly important subject. It is therefore recommended that DOMC explore 
ways and means of educating the medical profession on clinical aspects of organo. 
phusphate intoxication. This may include half-day seminars in large institutions,, 
a rticles in the literature, or any other effective way of disseminating the rele­
vant information. Such efforts should include approaches to medical colleges 
to see that they include this subject , perhaps through guest lectures, and are 
provided, where necessary, with the relevant literature. A constructive con­
tribuation to this effort could be made by mimeographing and distributing to 
the medical profession an English language clinician's guide to organophos­
phate poisoning. In light of the very heavy workloads of DOMC physicians, the 
compiling of such a guide would best be done by USAID or WHO medical staff, 
using as a core the i!iformation in "Toxic Hazards of Malathion, "which has 
been distributed in Sind by the provincial Malaria Headquarters. Such a guide
should also be distributed to malaria supervisors, with instructions that they 
are to accompany any intoxication patients requiring physician's care to the 
medical facility, inform the physicians of the patient's exposure to malathion, 
and place in their hands a copy of the clinician's guide. Supervisors must be 
made to understand that such emergency situations are no place for deference 
to physicians. 

4. 2 Reportin of Clinical Illness and Serological Results 

There is an excellent reporting system for results of tintometric moni­
toring in those zones where ten per cent samples of spray squads are regu­
larly taken. However, it is recommended that a column be added to the form 
for recording any clinical symptoms noted in the men tested. Summary re­
sults of tintometric monitoring should be submitted to DOMC/Islamabad.

.There is no written reporting system at present for informing zone and 
provincial offices of suspected intoxication cases. It is recommended that 
the appended uniform case report (7.2, below) be placed in the hands of 
malaria supervisors, and that they be instructed to send two copies to the 
zonal office with the suspected intoxication patient whenever they see one 
or more of the five symptoms of intoxication. For uniformity of interpre­
tation, the symptoms should be listed on the form in the provincial languages 
as well as English, as on the appended example. 



4. 3 Disposal of Italian Malathion 

DOMC and the international agencies have not yet formulated a com­
mon approach to the disposal of the Italian malathion. Ideas now under con­
sideration by various parties include local reformulation for aglicultural 
use, return to the manufacturers, donation to Cyanamid, and burial. Since 
USAID does not yet have an official position, the following con-unents are 
offered in lieu of a recommendation. 

All of the methods of disposal now under consideration would enta.il 
considerable expenditure of money and manhours. This expenditure would 
be quite futile if the primary objective of disposal were not achieved, 
namely, the assurance that there will be no further casts of death or s'eri­
ous. intoxication from malathion. The idea has been raised by DOMC that 
the Italian malathion might be reformulated locally for agricultural applica­
tion. In considering this idea, one must bear in mind that agricultural
spraying is not and cannot be done under close supervision by the health 
authorities. The only protection against serious intoxication under condi­
tions of poor field supervision is to use a product of very low toxicity. In 
this connection, it is relevant to note that malaria spray squads Lave en­
countered intoxication this year despite good safety standards while spray­
ing a product with oral LD 5 0 of 1000 to 2000 mg/kg in white rats. The oral 
LD5 0 of any product reformulated for agricultural use would certainly have 
to be higher than this, and the testing would have to be done by a WHO-approved 
laboratory. 

Whatever method is finally agreed upon, it should be implemented under 
the most rigorous safety precautions, with DOMC and foreign malaria person­
nel present, and under the supervision of a professional industrial hygienist
with experience of the disposal method chosen. There must also be a know­
ledgeable clinician present equipped Lo treat any cases of intoxication whic' 
may occur during disposal or reprocessing. 

4.4 Disposal of Empty Cartons 

The unfortunate misconception persists among DOMC field staff that 
burning of empty cartons produce phosgene gas. USAiD/Washington dis­
cussed the matter earlier this year with Dr. Jesse Hobbs, CDC, with 
American Cyanamid, and with Dr. Virgil Freed, Oregon State University.
Their conclusions, set down in a USAID/ Washington cable dated 9 April. 1977, 
are worth quoting: 

"Malathion empty containers should be burned in small
 
quantities well away from village. Burning should be
 
complete and rapid if not allowed to smolder. People

and livestock should be kept away from smoke. FYI -­
according to Dr. Freed concern over phosgene gas
 
arises when polyvinyl chloride is burned -- malathion 
is packed in polyethylene '-- end FYI. If malathion boxes 
are buried possibility exists that shallow water table 
could be contaminated eventually contaminating wells. " 

DOMC should not enter into any new contractual arrangements for sale of 



malathion cartons. Where such contracts have already been signed, 
malaria authorities should see to it that contractors are apprised of 
their responsibility tar any consequences of failure to honor their 
terms. Cartons should be delivered to contractors wiped free of mala­
thion, inside and out. 

4. 5 Compensation to Spray Personnel Taken Off Work 

Implementation of the recommendations contained in 3.8 will cer­
tainly lead to spiay personnel being taken off work from time to time. 
The p'-esent practice is niot to compensate personnel for lost time. This 
may lead to concealment of symptoms on the part of personnel for eco­
nomic reasons, with consequent underreporting of incipient cases and 
potentially unfortunate repercussions on' DOMC. 

On the other hand, full pay to spray personnel could lead to malinger­
ing. As a compromise solution, it is recommended that any spray person­
nel taken off work on grounds of suspected intoxication be placed on half 
pay for the duration of treatment. 

5. Overalt Conclusions 

This writer finds DOMC in overall good compliance with safety stan­
dards pertaining to field use of malathion. Contingent on continued com­
pliance with those standards and timely imFlementation of the recommen­
dations contained in this and earlier reports, he recommends that USAID 
not discontinue assistance to DOMC on grounds of safety. 

It is worth noting that the present report is the fqurth report with 
original recommendations for DOMC to be written in the last twelve months. 
The other three are the original CDC report, the report of the external 
assessment team (EAT), and the report of Dr. Steven Miller, CDC chemist. 
It is no reflection on DOMC or the international agencies to point out that, 
absorbed as they are in reporting to their respective constituencies, they 
may have devoted less time than desirable to following up on individual 
points raised in various reports. These very expensive special reports
 
can be cost-effcctive only if their provisions are carefully followed up.
 
In respect to the CDC report, the Miller report, and the present report,
 
it is recommended that AID/Islamabad detail Mr. Chaudhry Umar Hayat
 
to follow up with DOMC on individual recommendations. The contents of
 
these reports are largely administrative and logistical, and therefore well
 
within the ambit of Mr. Chaudhry's competence. He can turn, as necessary,
 
to AID and WHO technical people for guidance on technical matters, to Mr. H. B.
 
Keller on loan questions, and to Mr. Khwaja S. Ahrnad on matters relating
 
to the Port of Karachi.
 

Follow-up on the EAT report must be the ongoing task of someQne_with a 
firm grasp of malaria from the te chnical side, proLabl from USAID, in 
order to fulfill the terms of the loan agreement. 
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A. Purpose of Assignment 

To assist the Mission with the evaluation and redesign of the malaria 
control program. 

B. Statement of Duties 

1. Assist the US AID with preparation of documentation required for 
second tranche of dollars 7. 5 million of malaria loan funds whici is 
sc.heduled for FY 1977. 

2. Review and evaluate Government proposals for redirection of the 
program including alternate methods of malaria control, source 
reduction, mass radical treatment of fever cases in selected areas,
and the addition of communicable disease control duties to the 
responsibilities of malaria wo:rkers in selected areas. 

3. Assist the US AID in preparing program documentation needed 
to carry out any agreed upon amendments to the malaria loan. 

4. Assist the Government in coordinating planning and start up
activities in urban malaria control by F-deral, Provincial and Local 
Governments to be procured in support of calendar year 1978 urban 
malaria control field activities. 

5. All other duties as directed by the Mission. 

C. Reports 

1. The consultant wIl make oral reports to US AID on the progress
of work during the course of the assignment. At the end of the perice
of assignment prior to departure from Pakistan, a written report of 
activities, accomplishments and recommendation'3, including further 
assistance needed for project development, shall be f, rnishe t' the
US AID. Additional copies will be furnished to: (a) Two copies to the 
AID Reference Library, AID. Washington, L). C. 20523; (b) One copy 
to AID/ASLA/PD, 

Introduction and Background 

The Malari. Control Program is part of an on going effort started in
1961 and redesigned i.n 1974. The program was originally aimed at 
the total eradication of malaria in Pakistan by 1975. From 1961-67 
the program was an outstanding success, reducing total ma..r'a cases 



in rural areas fron an estimated 7, 000, 000 to 9, 500 cases in 1967. 

Resurgence of malaria became evident, particularly in the Punjab

and Sind provinces by 1969. This resurgence was caused mainly by
 
four factors: (1) Increasing resistance by the vectors to DDT
 
(2) Unchecked urban malaria infiltrating back into malaria free
 
areas (3) Lack of an organization in the permanent health services
 
responsible for maintenance 
of malaria in areas freed of malaria 
(4) Severe reduction in the Malaria Eradication Program budget and 
manpower.
 

This situation deteriorated to such an extent that by 1973 it was 
estimated that M.4alaria had infected ten million people in Pakistan. 
Conditions were reported to be worse than 1961in when the Malaria
 
Eradication Program began. The slide positivicy 
rate rose to 26.3%
 
Even more alarming was the increase in the rate of the virulent
 
form of plasmodium falciparum infections in relation 
to total malaria 
cases. Although no reliable statistics were available, it was 
estimated that thousands of Pakistanis died of malaria in 1974. The 
resurgence of plasmodium falc*parum of particular importancewas 
and concern because chloroquine resistance had been reported as
 
near as Bangladesh.
 

In 1973 partly a3 a result of devastating floods in that year, Pakistan
 
experienced a major epidemic of malaria in the Punjab and Sind
 
provinces. 
 The COP became greatly concerned and in the summer 
and fall of 1973 held a series of meetings with the provincial officials 
to draw up a strategy and revise the 1961 original 'Plan of Operation".
These meetiings, with the cooperation of V/HO, COP and provincial
health officials, resulted in a five year extension, hereafter referred 
to as the Revised Plan of Operation (RPO) of the original fourteen 
year program. Because eradication was deemed to be impossible 
".ith resource,' available the program was renamed the Pakistan 
:Aalaria Control Program. The ultimate goal is to eradicate malaria 
i,0Pakistan when the economic and sanitary conditions, improved 
and sufficient resources are available. 

The GOP requested US AID assistance in financing the substantial 
toreign exchange and local support costs of the program. After 
findings by a team of experts that the RPO would result in lowering
the malaria rates to satisfactory control levels within three years,
the US AID, in March 1975, approved a '35 million loan to finance 
60/0 of the foreign exchange costs of the first three years of 
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Pakistan's Malaria Control Program. It was understood that AIDwould authorize the maximum amount from FY 1975 funds (Not toexceed $35 million) and then amend the authorization to providebalance when additional funds become 
the 

available. Accordingly, aloan of $20 million was authorized on June 30, 1975. In addition,a grant of U.S. owned Rupees equivalent to $15.3 million was
 
approved.
 

The loan has been disbursed reimbursementon a basis. Foreignexchange amounts required for each year's purchase of importedinsecticides have been committed and ecpended by the COJ: AID
reimbursed 
the COP for AID's appropriate share following the
borrower's satisfaction 
of annual conditions precedent. 

To date, AID has reimbursed $7,8 million for foreign exchange
costs incurred 
for the 1976 spraying season, and plans to authorizean additional $8. 0 million for reimbursement of 1977 spray seasonforeign exchange costs as soon as 1977 Conditions Precedent havebeen met. Thus a balance of $4.2 million in foreign exchange remainsof the $20 million authorization. It is estimated that the COP willrequire $13.4 million in foreign exchange to finance 1978 operationsunder the malaria control program. In addition to the $4.2 millionavailable, approxdmately $3. 8 million will be required to fulfillAID's commitrment to finance 60f', of the foreign exchange costs ofthe first three years of the program. Therefore, the Missionrecommended that the authorization be amended to provide an
 
additional $4. 
 0 million. 

Because of the delay in implementing the RPO in UY 1975 andCY 1976, and the decrease in actual costs of malathion, funds allocatedfor those years were not completely spent. The spraying period hadto be extended two years if the target of control of malaria to anincidence of 500 cases per million population was to be met. InJanuary 1977, the External Assessment Team recommended "thatthe GOP/US AID extend the period during which disbursements aremade under the AID Loan 391-F-163 from three to five years i.e.,
from 1975/76 through 1979/80." 

The Mission also recommended that an ailotment of Rs. 120 millionbe made to the Mission, to be granted to the GOP, as reimbursementfor local costs incurred in CYs 1977 and 1978. This would be partof the Rs. 250 million US $25. 3 million approved in March 1975. 
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The above section has been taken from the "Recommendation for 

Amendment of Loan Authorization" of August 25, 1977 which the 

consultant helped to prepare. 

The consultant during the contract period: 

1. 	 Prepared the monthly and interim safety reports. 

2. 	 Prepared memorandums of conversation of conference 
attended regarding malaria. 

3. 	 Prepared field trip reports regarding findings of safe spray 

operations. Effectiveness of spray operations and problems 
encountered.
 

4. 	 Helped in the preparation of the "Recommendation for 
Amendment of Loan Authgrization. " 

5. 	 Cave support to Dr. Miller's efforts in his endevours 
setting up five laboratories for blood cholinesterse testing. 

6. 	 Prepared forms for use in spray safety monitoring and 
gave direction and guidance to AID personnel used to 
monitor the spray operations for conforming to recommenced 
safe spray procedures. 

7. 	 Kept the Mission informed on all aspects of the Pakistan 
Malaria Control operations. 

8. 	 Kept a constant contact with the DOMC and other malaria 
control officials. 

9. 	 Made recommendations to the DOMC and US AID on safe 
disposal of empty malathion cartons and unused Italian 
malathion. 

10. 	 Made frequent field trips to: (a) Monitor spray operations 
for safety and effectiveness (b) Uncover latent or potential 

problems which might affect the effectiveness of the Malaria 
Control Program. (c) Cathered epidemiological and entomo­
logical data in order to assess the effectivenesz ci the spray 
operations. 
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11. 	 Reviewed COP documentation (plans of Action, Control of 

Urban Malaria, Proposed 'Valaria Research Center, and 

other documents relating to the Malaria Control Project), 
to determine whether these plans and documents would 

conform to the requirements of the Malaria Loan Agreement. 

12. 	 Attended the Provincia! Coordination Committee meeting 

in Quetta, August 9-li for the purpose of discussing 1977 

progress made of all aspects of the MPC, and determining 

resources needed for the CY 1973, 

Problems Encountered 

1. 	 Delayed Spray Operations: 

Because of a series of events the 1977 spray operations was delayed 

in all provinces except for Daluchistan. The Sind province had the 

greatest delay. These delays were unfortunate as timing is of the 

essence if the spray is to be applied prior to the transmission 

season. Reasons for the delays are as follows: 

(a) Late purchasing of insectici 'es oecause of changes of 

malathion sper;H.1'ations. 

(b) Political disturbances which delayed off loading of 

insecticides and equipment for end use distribution. 

(c) Lack of rail cars to ship insect'-ides and equipment and 

slow GOP approval to use trucks for distribution. 

(d) Meeting of all safe spray recommendations prior to 

spraying. Protective clothing was not available for several weeks 

after planned spray operations were to start. 

(e) Arrival of 3HC on August 30, 1977 which precluded spraying 

in areas of the Sind province where BHC was scheduled to be used. 

(f) WHO's and CDC's slow analysis of existing cyanamid 
malathion. Samples were taken in Mfarch and April but the 

results of the analyses were not available until the end of June. 

At that time, permission to use 1976 cyanamid malathion was 
granted.
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All these delays were beyond control of the Mfalaria Control 
Program, but the time spent in the purchasing of insecticides and 
equipment could have been shortened if the DOMC had sufficient
 
staff to carry out this assignment.
 

Z. Urban .alaria 

The plan for Urban Malaria Control was not approved until the end 
of July, a year and a half after it had been written. Heavy rains in 
Farachi had precipatated an epidemic of malaria. Muncipal 
resources were not abi e to cope with the situation. The WHO 
Sanitary Engineering Advisor, Mir. Tuazon was tran'sferred to 
Islamabad to support the monitoring of safe spray procedures and 
was no longer available to advise the City of Karachi on engineering 
methods of malaria control. 

The r*pecial Covenants and Warranties Section, 4(a) of the Malaria 
Control Loan 3) 1-H--163 states "The Borrower shall carry oUt the 
Malaria Control Program with sufficient ran-power and funding so 
that both urban and rural malaria will be effectively controlled in 
Pakistan. " 

To accomplish thiF aim, an Urban Malaria Control plan was 
developed by the DOMC in collaboration with the Provincial M",alaria 
Control officials and interested municipal agencies and approved 
in July 1977 by the GOP. This plan provides a budget to purchase 
ecuipment, supplies, larvacides and insecticides to be supplied by 
the GOP to the ninety-five municipalities oer 25, 00() population. 
The Provincial M!alaria Control Official would supply technical 
guidance and would coordinate urban malaria control operations at 
the provincial level. Responsibility for the execution and funding of 
operational costs will, as in the past, rest with che municipal bodies 
concerned. 

The DOMC is in the process of ordering ecuipment, supplies, 
insecticides and larvacides for distribution early in 1978. As of 
now, the provinces have not nominated or designated personnel who 
are to give the technicz . guidance and coordination to the municipal 
agencies involved. As of no.v, very little if any coordination has 
been established between the provincial officials ;.nd small 
muncipalities. A singular exception is the staffing of 23 activated 
passive case detection posts in Varachi hospitz Is and clinics by the 
Kar,.chi Valaria Control District. These posts are averaging 
3,000 blood slides per month. Bloods are taken from fever cases 
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referred by clinicians c..n duty. Cooperation between hospitals and 
clinics and the malaria control pro gram personnel assigned to take
 
blood slides is excellen:. The number (f blood slides taken 
at the 
activated passive case detection pests now ex:ceeds that taken in 
normal active case detecticn operations by the Karachi 'valaria 
Ccntrol District. 

All 	persons sampled are given chemotherapy as prescribed by the 
cliricians. Large hc,3pitals having 	 facilitiesLaboratory tc immediately
stain and examine the bloc d slides for malaria para.. tes. A 
concerted effort is made tc treat radically olasn-rcdiun falciparum
 
cases fund. This has nct been successful at the present time.
 

The 	plan for malaria control is based cn long and short term
 
contrcl measures.
 

A. 	 Short Tern, Measures 

1. 	 Larviciding 
2. 	 Adulticiding 
3. 	 Miner engineering works for source reduction
 

Case detection and treatment
 
5. 	 15iolcgical ccntrol of the vectcrs 

E. 	 Long Term Measures 

Ultimate solution cf the malaria problem by the elimination of 
the sanitary conditions which p--7patrate and are conducive to 
the generation of vector breeding areas. 

DOMC Staffing 

The 	DCM C does not have sufficient staff to, carry cut its resocnsibilities 
of direction and guidance tc the Provinces in their efforts to control 
malaria. The already cverburdened staff were assigned new 
respcnsibilities over thc se which they already were unable tc 
carry cut. Spray cperaticns mcnitoring by the CXMC staff was 
spordic and infrequent. Inforrnation regarding epiderniclogy, 
and operational progress was scanty and late. 
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The DCMC has four prcfessicns trying tc cope with the respcnsibilities
of advising and thedirecting Provincial Malaria Control activities,

purchasing and distributing cf $13, 
 OOC, 000 worth cf equipment and
insecticides, purchasing and distributing equipment and insecticides

purchased 
with local currency, preparation cf quarterly and annual
 
reports, preparation cf documents 
 for the GC and AID, preparation
cf budgetsj scheduling and direzting periodic meetings of provincial

malaria control staff, monitoring ,f spraying operations 
 for safe
handling and pr- cedures, evaluation ( f effectiveness cf insecticides
 
used, compilatiCn of provincial 
epidemic logical and entomclogical
data, preparation and dissemina icn cf health educaticnal material,

public relaticns activities tc rrake known 
 the scoee and benefits cf
the malaria ccntrol and a myriad of ether responsibilities. 

Tc accomplish these tasks each staff member cC the DCMC has

been assigned twu cr more responsibilities many cf which are not in

the scope c f the irdividuals training and experience. This cver­
burdening and pr(liferaticn cf duties resulted in very little being

done effectively and timely.
 

Or. 1-ashim Mallick, DC0.'C epidemiclcgist is also designated as

safety ofticer and transport officer. As 
a Safety C fficer, he should
 
be in the field 75% cf the time cf 
spray operaticns, from June
throIugh October. I don't believe that he has spent Over two weeks
 
this year mcnit( ring spray operations. Because cf the myriad

responsibilities he has been assigned 
at the :DONMC his travel has

been severely curtailed. He 
 shc uld be cc nstantly making field visits
and collecting epidemiclcgical ofdata so that timely evaluations 

the effectiveness o.f malaria 
ccntrol activities could be made. 
He now depends cn the Provincial Malaria Ccntrol staff to send
him this data. Becauze of the nature o-f the bureacraLical beast,
transmission ,,f repo rts and data is always late. The analysis of 
this data is usually toc lake tc uncover potential or latent prcblems
and take timely corrective actio ns. 

The sarre could be said o f the entomClcgis t, Dr. IvMujahid,
Scientific Officer. NMost of his time is spent in Islamabad. 
Dr. Nfujahid spends mc zt .f his time at JOMC inv. lved in the
Logistics of the entcmclcgiLal activities Lf the Provinces. 
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The DCNAC in order tc meet its responsibilities li-sted above need­
should review its respcnjibilitiej 
and evaluate past performance inthe carrying cf these responsibilities. Imm-2diate steps should betaken to recruit nersc-nne[ in these areas found not covered by
existing personnel and for which the DMC has prime respcnsibilities. 

5. Technical As3ictance 

1) World Health Crganization: 

The Conditions Precedent A. 1. e. , of the Malaria Lean Agreement
specifies that the World Healhh Crganizatic n, at che Forrower's
 
request, agrees 
to provide five malaria technical c::perts in fields

ouch as malariclogy, epidemiology, 
 program cperaticns, laboratory
administraticn and training. It was n(t until June 1977 that WHC
 
recruited the abcve number.
 
Four of them. are used in the monitoring of spray operations with

emphasis on safe sgray prccedures. rhe W-IC recruited three of
the operaticns experts from 
 the Pakistan Malaria. Ccntrol Program.

These mcn were then placed in the same orovince vhere thy were

previously working. 
 fhe net result was nc input cf Cchnical 
assistance into the program. 

6. Sfety 

A major effort was made during the 1977 spraying ,;cason to prevent

a recurrence of 1976' malathion into 
 icalions rand deaths. USAI
 
was determrined that if spray cperations cculd/%e 
 e.oecuted safely,

it would nc longer support or associate with Lhe program.
 

The success of this effort was far beyond ex.ectaticns. No serious 
case of malathion intoxicetion was repcrted todato from an of the
provinces. The GG., WHC and AID constantly nmonitored spray
operatic ns fc r cornfliance with apprc ved safety pr, cedures.
C rders were given that spray operaticns wcutJ cease if anyonewas found in violaticn of these orocedure:. 3pray c -eraticns 
were ocztponed frcrn ;we weeks to a n-onth until cori.y teams were
supplied with protective clothing, imnpervicus 'glove., :'oaro, andatropine was available in caze of a case of a casze of intoxication 
occured. 
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Five cholinesterase testing laboratories were set up fcr the 
I,ichel testing orocedures and eighteen tintometric kits were 
distributed to the four provinces. Dr. Miller of COC set up 
laboratorier-, and trained personnet in the use of the Michel and 
Tintcmetric methods of blood chclinesterase level determinations. 
Dr. Faker also cl CDC helped the Malaria Control Program set 
u,: chlinesterese testing schedules to determine baseline and 
subsequent levels of cholinasterase blood levels of spray team 
members. Dr. E-aker scheduled that 10% of all spray personne" , A 

be tested nrior to spraying and this contrel group be retested 
monthly throughout the spray season along with those workers 
suspected suffering from malathion intoxication. This proved 
to be inm-pocsible tc accomplish with the number of trained 
personnel and tintomretric kits on hand. 

All malaria supervisors were trained to reccgnize physical 
symptcms of -. measures take if amalathion intoxication and to 
workman showed symptoms. Most of the supervisors were skilled 
in the injection cf atropine, if not, then the suspect was taken to 
someone with expertise. Eecause the symptoms displayed by 
malathion into-ication are sim'ilar to many other ailments 
overtreatment resulted. As the treatment is benign there was 
no harm, with side or after affects. 

AI ,Washingtcn was kept info rnied by monthly and ;pecial 
reports o-n the malaria control activities with special emphasis 
placed on safety. 

The disposal of the 1970 Italian malathion has still not been resolved. 
The OCNv.C, at the writers recommendations, has centacted the 
Pakistan Department of Agriculture cofficials to determine if the 
insecticide could be reformrulated and used for agricultural purposes. 
There has been no response at this time. Suggestions by COC to 
neutralize with quicklime and burial were not appropriate for the 
large quantity to be disposed of and would have presented a grave
 
health and environmental problem.
 

As stated pruviously, the pre.scribed safety crocedures were
 
adhered to, and constant monitoring and supervisicn by all concerned
 se rtotLs 
re-ulted in noirepur ed cases of malathion intoxication. A 
remarkable record ccnsidering I) the vast nwn. ers cf workers,
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scattered throughout the country in primarily difficult areas to 
reach, 2) the high heats and hurmidities encountered by the workers 
when applying the malathion. 

Integratic n 

Integratitn of all vertical health programs, i.e., M0.alaria Control 
Progran into the basic health services is the ulthrte goal of the 
Pakistan health infrastructure. The integration, howevex, should be 
so paced that the vertical programs should be near the fulfilling cf 
their cbjectives prior to the transfer f[ Derstnnel and rescurces 
tc an undeveloped or nca-existenc horizontal health otructure. 
The process of integration should be a gradual one, starting with 
the confering of civil service ctatus in the personnel c f a vertical 
healkh program. Pilot :-tudies are then made in opecific areas 
where the vertical programs have reached or nearly reached 
their cbjcctives. Vertical prcgrarr. Personnel in thcse selected 
areas are given training in other health skills and cxisting basic 
health workers trained in the skills needed by the vertical program 
which is b,-ing absorbed. This transition continues until the entire 
area in which the vertical program is operating ha:- reached the 
objectivec designed for it. Eefore this is done, however, a fully 
developed plan, bo.th technical and adrninistrative, has tc be made 
available. Personnel of both the ,.erti,-al program and basic health 
services have to have close communion so that cvcryone knows their 
res-eonsibilities and authorities in the new t rganiza:;ion. This 
integration process ic ling, complicated and tedious and is usually 
accompanied by fear, frustration and hesitation by all parties 
concerned. It is a difficult task to accomplish even when all 
:;tumbling blocks are removed and ccnflictini- responsibilities and 
authorities are resolved. 

The Iicrth-West Frontier, Sind and Baluchistan provinces had 
already by 1976 administratively absorbed the ivialaria Control 
Program into the health services by ccnfering tenure and civil 
service status en the malaria personnel. The Nurth-West Frontier 
Province had also devetiped a plan for functional integration of a 
number of areas where the malaria incidence wa.s reduced to a 
manageable level and could be maintained by the basic health 
services given training and new responsibilitiez. This plan will 
be implemented late in 1977 and continue through 1978. 



The Punjab Prvinc2 on the 7,h July integrated the Mvalaria 
Control Program both adrninistrati'vely and functic nally into a 
Communicable Disease Center (CJC) which i- part cI Lhe overal 
healLh services. In the integration, many traired malaria work 
wure zurplus-d and r-nade available to other government organiz 
i2esponzi, ilities and authuritics were not well defined -and result 
in ccnfusion and Icss cf raorale. Adnriniritrative orccedures we 
not designed clearly dezignating how and by who had reosponsibil 
and authority tc schedulo work, make paymont i to perrsnnel, 
casual labor and cuntract.2d services and supplies. 

This integration coincided with the spray operaticn :cason and 
resulted in delayed paymen;: of personnel and casual labcr and 
reduced effectiveneo.; cf the entire sw ay operation. Casual lab 
was not paid for over twv and one half months. fhere was no fu 
available to buy petrol so that 2upervision was hampered. Cper 
effectiveness was cricusly reduced and the spray operations w( 
delayed so that the second round uf spray will, mct likely not E 

complete. 

A series of meetings were held between the Health, malaria offi 
WHC- and AID staff .c dctcrmine how to remove administrative 
road blocks which delayed cuppty, staff and casual labor paymet 
Mz'-eetings were hield in Lahore during the first week cf (ctcber L 
the JC/LC, Secretary of -ecalth, Health Dcparrment officials, th 
:9eouty Secretary oF C'D and Punjab malaria control officialh to 
duter.ine how to release funds so that the second znray cycle w 
be restated. After the long delay, it is doubt ul that the second 
spraying would be accrnplishcd in Lirne to -revent transmission 
of nralaria. To spray after the middLe of Cctober when transrni 
is dininishing rapidly seems like a waste of insecticides, inone 
and manpower. thi insecticides saved, by not spraying, could 
be used for the first 1978 spray cycle, which could then start pr 
to the first transmissicn peak (early Juno). Newly purchased 
insecticides would be distributed and ready for use long before 
the cnset of the second transmission cycle peak in August. 

The Laboratory analyses cf 175-76 mala~hion by both WHC and 
CJE in April 1977 showed that chemical deterioration did not oc 
as rapidly as expected and that the insecticidal properties of the 

http:cuntract.2d
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1975-76 had not diminished. There is no reascn to. believe that 
the 1976-77 malathion would not hold up as well. Eccause of the 
late start-up of the firs: cycla, high ratio-of refus.l to cpray and 
almost no second spray -ycle in the Punjab, it is expected that 
-.ufficient insecticide will be available for u.3e to fulfil the first 
1978 spray cycle requirements. 

Recominendations and Conclusions 

As an advise r looking over a large comple progrrm such as the 
Fakistan Malaria Co.ntrol Prcgram, a program which employs 
upto Z5, 000 people cf various skills, exreriences, talents and 
education cr lack of thece kills, it would be very oimple to find 
a myriad of areas to suggCst where the efficiency, Effectiveness, 
and prcductivity cf the prof.ran. co-uld be enhanced. To take this 
approach would have, in r-ry estin-1ition, a negative attitude and 
approach and comploee diregard for the tremenicus progress 
and impact the prtgram has made ini the eccnomic ind health 
envircnmen of Pakistan. To expect perfection in an unperfect 
world using goals that are uno.btainable even in highly developed 
countries .s jut wishful thinking. 

The Pakistan N,alaria. Ccntrol !.rogran- has in the years 1976 and 
1977 sprayed over 8. 2 nillion house- annually and protected an 
estimated 47.6 mitlicn uec-le frorn the ravages L ialaria. The 
malaria slide pocitivizy rate has gone down over 45%o after the 1976 
spray operaticns. Crelirin.-ry epidemiologic[ data of Lhe 1977 
spray operations shown an even greater red-ictictn of malaria. 
The falcipo um viva-, ratio has gone from 6 01$ or hatter down to 
5% or less in some arca3. As a conervative estimate, tens of 
thuusands of oeople are alive today and millionf- of people are 
well because of the Nialaria Cuntrol Prcgrar. 

Rather Lhan recommending, as stated before, a myriad and large 
numbcr cf changes tha.' would improve, to v-rying d]egrees, the 
i..alaria Control Program, I would like to see in rovement in the 
recruitment aL~d training cf technical and suomort rersonnel starting 
at the (.C.MC, Provincial and District Level which would irnorove all 
pharse of the progran. 
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DirecfLr=.c ,uf''a Contrc 

FhL D( ;-- the rc: nsihility fcr directicn, advising, evaluation 
and f l3i 'hnh roiin'-ii. ia - aria Control. r",cgrar s with 
insc,:C!Ci:'A!; .plies.d-r 11nly throe 7c-ro cns are 
ava ilab[. ' . t:,r. tn: ats,._ r.,2jnncnsibilities, SThcrtage (,f personnel 
is e:u,. j :r:vw i:- th:e id._, ic logical -.nd entorrological fields. 
Fh i'; r', hasias, re itL!d i, low and relay.d rpcrting cZ project 
DrOgre ! ,I, cs -nd are atr,.1;,_iIt :. tis dart corpi ted the 
district b).r'.varded t. the Prcvin-iat level a.nalrysed and then 
rnail-A to I,. J i - r .a!,Is by th, iJ,.r;~iclogistand scientific 
r z. A Cir s a n.-.ont. rr. tO)(r trccom plete.
 
I Le2r and .rr, r in
t,:r.i-l P: bl,:r not discjv.rcd tirr.c for needed
act:'io n5 , iu,:errcnted. Thto DC 'C s!ho .4. d uMle its technicalth::°, ,.,sho,:?< "
,a f I; " ci "
 

01:'., Cf r iscrIn,.e b(,. in fic .- t all tim es ' ,h 1i ild ch,: d 
c(. nferin< .viu Ueir :rcvinciIl rnalaria concrci counterparts, 
gatherii, ;,rji 2',.al/,n. sc..istjcs and data and recummending 
progrrm ,hen s as ne&Ad. 

Provin.-ial ea Ccntr(.l Cnterj 

t .C1,/ CVhat h-'s L,!in said of ) is a:st, true at the Provincial 
level:;. Fh.r- houd .b imr.pircvcd cor, rdinaticn Letwcen District 

,-lari- Cun ro [and "'ic, Fr(.vincial Ce ntr( r'er,3cnnel. Staff should 
be strcn,.LnW :.c t ar ,prvi:;icn, cunsittaticn and g-athering of 
rata and stati. itics a. conjs tantly in orogres . 

fh- 'Iruvinc2,i shc,.ld 2 [l( irnmediatr.y recruit -rscnnel needed to 
andvi:ec (.n snd coordinat.: chc ,.rbari nmalaria cc nrmrc I rrograms in their 
rt!-;pcctivC prcvincca. Three munths have elap.. since the GGP 
has asprc ,-d the Ur:an Iaria Contrt b,lProject, Lecause of 
personnel shortager vcry little has been done tc.var, rd implementation. 

This inc reasc of Derscnnet implies training of ccol Ic for new 
respcnsibilities, and skill. Curricula design, recruitment cf 
trainers, selection of tr.inees and arranging for training facilities 
take Icnwj o,-rids of cime. Fhe DCMC should start tno process 
imrr,.diately if the addition-l eursonnel will be available as support 
irn calendar year 1978 rnalaria control program. 
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I. Synopsis 

The Government of Pakistan has undertaken a 5 year program
 
to bring malaril- infections under con'trol. This program entails
 
merging of malar:;, control Methodologies with a developing system

of general health ',,rvices at the local level in each province. While
 
each province h 1- unique malaria problems and plans for the control 
of malaria, an att,mpt is beiz, g made to coordinate the 5 year program 
under the Director - of Malaria Con trol, 

During the pl:t sevcral ycars it appears tha. malaria incidence
 
has increased 
 in a ll areas of Pakistan to an estimated level of 5 million
 
cases in 1975. Due t )deficent and understaffed "u :r ' , rntlo,
or. 
precise data on the number of ma.laria ,-ase is not available in either 
urban or rural popilations. Tn all provincej, many of the operational 
necessities for rn;i >ria control such as vehicles, f prayers. field workers, 
and insecticide ar insufficient to launch a comprehensive program. The 
larger urban o,,,Pa4kistan: in pir ticuia r Karachi, have seriousa of 

levels of malaria transmission, £rn.'o;'u"sanitation practices and inade­
quate sewerage sy,;terns are the predisposing factors to malaria in the 
cities. The attempt to control malaria areasin urban in previous years
has been pragmat.ic. Correction of these *robloms will coordina­require
tion among the res-onsible jurisdictions in the cities as well as partici­
pation of technical , .- in sanitation, vector control, and water manage­
ment. 

The concept of integration as applied to the merge,: of ma'aria 
control and he.lth services has 3everal impL';cations. Among the basic 
issues to integra.lion is th-e demand for permanent status as a part of 
the health system for rmalaria wo.kers. This issue should be resolved 
promptly at the provincial level. In a broader scope, it '.s recognized 
that until the general health ;ervices develop at he local level, malaria 
control may be difficult to attain or sustain (refer to Section 5. 4). 

At present,,:orrreesjve pians for malaria control have been 
deve!.oped by the national rnalaii a program and each province except
the Sind. In the Sin., s.tronQ efforts must be made to assess the malaria 
problern and generate a workable plan. All provinces must reevaluate 
the current status 7)f malaria .nd its vectors so that the malaria control 
activities will be uffective. 

In rnonitorin, the progress of malaria control itis suggested
that observation.s he focused on the subsector. This unit 's of sufficient 
magnitude to ucu rit changes in the critical e t ements of malaria 
control: (1)surveill.-.nce, (2', ,p.-y'n2 ape :.- c, and ".,. ntegration 
of general health zerviccj. 

http:pragmat.ic
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2. Introduction and Terms of Reference
 

The joint agreenent 
 3igned on Oc',oberGovernment 10, 1975 by theof Pakistan and US-AID stipulated that external reviewteams should re,,ularly assess -he progress tha.t had been madetoward the renew jl of nalaria control activities in Pakistan.Originally the loan agreerne,.t w.as to have becn signed in late 1974,and the external review would have been an assessment at theof the 1st year of operation. Therefore, 
end 

the external vie ,v.December, 1-211975, was reqlle3tCd by the two governments to reviewthe current status of majaria control operations and planning.
The team members were: 

1. Dr. Ghulam Hashim Mallick NMCP/Pakistan - Epidemiolonriat2. Ch. A.A. Mujahid NMt-PiPal(istan 
- Entomologist3. Dr. Initiaz Hussain Shah NMTC/Lahore 1%1alariologist4. Mr. Rashed Bahar kVl!C 'EMRO - Sanitary Engineer5. Dr. Cal los Campbell USP!-IS/CDC - Epidemiologist6, Mr. Roger G. Grenier USAID - Entomologist7. Dr. L.A. Simconov WHO/EMRO - Public Mcalth 

Advisor, 
The objectives of the M0alaria Control Program (MCP) inPakistan were generally stated in the 5-year plan of action dated

22 November, 1974. 

(1) To apply a malaria eradication strategy whichconform with should\VHC revised strategy of 
programme the global malaria eradicationenvisaging conformity with the socio-economic conditionsincluding the present health stricture of the countryconsideration and with dueto the epidemiological features of malaria in the various 
areas of Pakistan. 

(2) To continue to apply simultaneously ant'-malariain all malarious areas measuresof Pakistan with a vicw
progressively to reduce its endemicityuntil the ultimate goal of malaria eradication is attained. 

(3) To strezgthen the
absorption of malaria 

basic health services through the timelypersonr.el into the general health services withoutjeopardizing the effectiveness of the anti-malaria program in reachingits ultimate goal of eradication.
 

The team interpreted 
 the stated objectives a- a controlfor malaria. Inherent programin the concept of control is the recognitionnewer, non-time-limited that thenmethodo!ogie-
implement; 

must be devised and rationallyspecifically the renewed application of malaria eradication 
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r,ethodologies over a prolonged, undefined time interval would not beiasible. Additionally, the control program was to be administratively
;.nd functionally mergecd with ger.eral health services in Pakistan. The(.-am understood that this planned integration was being implemen~ed. 

Terms of reference supplied to the external review team were: 

(1) begin the evatluation mechanisms for the Malaria Control'rogram, (2) ass,-. , tne c:-'r,:!nt malaria situation, (3) determine
 
hether plans for ziw contr.Al of urban malaria 
and the integration of,Oalarie. controi into general health .is-vices were proceeding satis­

factorily ('JSAID cable t# 8b58 dated September 4, 1975).
 

The team fucused attention on these 
specific guidelines. In addition,other issues integrally involved with the plans for malaria control 
were observed, and cornments about such matters will be included when
appropriate. ecet ..
excellent documents form both the natioral malaria program and by international malaria authorities were utilized by theteam. Seeral of these documents will be referred to particularly whenthey contain more detailed informations than this review group could
 
collect during a 
 3 week visit.
 

The observations and suggestions 
contained in this report are intendedas a constructive over view of the immense challenge posed by malaria
 
control in Pakistan.
 

3. Back[!round ofMalaria Eradication Program;
 

Malaria eradication was initiated in 
Pakistan in 1961 according to the
Plan of Operation prepared in consultation with 
WHO and USAID. Theoperation was entrusted to an autonomous organization under the MalariaEradication Board (MEB) created b, the Malaria Eradication Ordinance 
of 1961. 

MNalaria eradication measures were implemented progressively
by stages to cover all of the country in eleven years. The operation wasconsidered successful upto 1967 when the annual parasite rate fell below1%. Howev'-r, technical and adminiltrative problems developed, namelythe resistance of the vector(s) in Son-e p.arts of the country, endemic
malaria in urban areas, a prera.'Ue shift cf some zon:s from the attackto the consolidation phase and a laclz of funds. Beginning in 1969, malaria 
cases increased over the entire country. 

All health activities were decentralized in the country during 1970 so that the prrvincial health derartm-its have sir.ce assumed full respon­ibilities for planning and m nr 'heir health schemes. However,
the malaria organization mairtained "tr actvities verticall ,,, ,- , 
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MEB according to the 1961 ordinance. D'vring 1971, atof GOP, review the requestteam visited the countrya 
to formulate a new strategy

for the anti-malaria campaign. 

The transition period between 
repeal of the 

1972 and 1V75 was followed by theMEB Ordinance and the anti-malaria program wa3 placedunder the responsibility of the respective Provincial
Between 1973 and 1975, 

Health Departments. 
a series of mee ings were held at the Federallevel to formulat: an extended Plan of 0_prations (Plan Ops) foranti-mataria program. The extended plan prepared 

the 
and approv.,dby a Governor's 

was 
Conference (Provincial Coordination Committee) inNovembe.r, 1974. In January 1975, the Plan Ops was azcepted by theExecutive Commi.t~ee of National Economic Council (ECNEC,.basis of this extenrled On the1Nan of cperat.ons, the GOP and USAIDloan agreement on October signed a10, 1975. Meanhle, the number of malaria 

cases reached z.n epic~ernic level. 

4. MAethod of Review 

The teain was divided into 2 groups with equal representation ofexternal and national members. Each group visited 2 provinces duringa 10 day period. Thie itinerary of the 2 groups is detailed in Annex A. 

At the malaria provincial, regional and zonal officesthe responsible officials presented 
visited, 

a short briefing on past andmalaria presentoperations and problea,s; disCussions were held thewithresponsible technical staff members concerning th technical andoperational problems, urban malaria plans, integration, recording andreporting systems, training nanuals, vector density studies, suscepti­bility tests, timing of spraying ope.'ations, laboratory procedurestime-lag, andand questionaries were completed for surveillanceoperations. and sprayingThe technical and administration sections were 'isi.edat the three office levels where information and were obtainedconcerning staffing, 
data 

vehicles, spray pumps, G. R. data, insecticide!s,rnicrozicopes, spare parts for vehicles and pun.ps, etc. , House cardswere checked 'n se-eral hou.9Cs in the sub-sector localities visitedand attempts made to Incate Malaria Supervisors Lo observe their workprocedures. Some units such as civil dispensaries a.-W hospitalsalso visiteU. The Punjal- and NWFPYv-
were 

team Phe only provinces to prrywida-thewith the required technical briefing data for 1979. Reportsother documents utilized by the team 
and 

a:-e noted in the bibliography
(Annex D). 



5. Findings. 

5. 1, Surveillance 

Under the guid.allnes of the malaria eradication program conductedin Pakiata:i, parasitological and entological surveillAnce activities
adhered to dhe world-wide eradication pattern. All surveillance opera­tions were based on ,'.ccarate geographical information which permitted
"total-covf! r,'ge " eiLher in insecticides spraying or malaria case
 
detection and treatment.
 

The primary objective of malariz OVLr'vcd--nnce " was to documentwhen transsmission was interrupted. E-itomological surveillance was
initially developed 
 in order to determine the time and apace distributionof the Anopheline vector(s) as a basis for insecticide spraying. With theemeigence of DD'' resistance, accurate surveillance assumed increased 
Jtnpor tance.
 

As the malaria operation adopts 
 the control philosophy, it isimportant to review the surveillance systems currently in operation,

the data which these systems have produced, and finally to consider

surveillance requirements for 

the
 
the 5 year program beginning in 1976, 

5. 1. 1. Surveillance Unit.
 

Each province 
has been divided into suLsectors as the basicunit of surveillance z.nd operations. These subsectors correspond to anapproximate population of 1?, 500. The most recent updating of the basic
geographic and census data in each province is summarized: 

PUNJAB SIND NWFP BALTJCHII3- PAKISTA-N 
1974 
 1973 1975 TAN 1974/75 1974/75 

Zones 19 8 8 2 37Sub-Zones 

-.. 3 3Sectors 

­

140 68 
 49 
 40 297
Sub-sectors 2,044 561 625 212 3,442Localities 26,643 7, 371 5, 659 5, 359 45,012
Houses 6,678,509 1,425.298 1,612,707 330, 860 10,047,374
R ooms 19,626, 746 4,310, Z33 4,958, 9F2 898, 166 29,994,097
Population 31,648,553 7,141,219 7,810,845 1,512,797 48, 113,414 
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Each province except the Sind has attemptedzones 	 toor subsectors according 	 stratify theirto the malariogenicoperational feasibility. 	 potential andOnly in Baluchistan havebeen made 	 operationalbased upon 	 decisionsthis stratification; andthe operational feasibility (i. e. 
on close examination onlyaccess, weather, etc. ) varies demons.trably among the areas. 

5. 1. 2. Surve'11ance Operations 

During 1975 active surveiliance
principally through monthly cycles 

for malaria case, has occurzed
of activethe provinces. 	 case detection (.ACD) inTh ACD was conducted exclusivelyIn the Sind, 	 in rural areas,less than half of establi hed sulsectorsslidea. 	 submittedLack of transportation and 	

malarid 
supervision severelysurveillance of malaria 	 limit d thein Baluchistan. Only in NWFP anddid adeqLatP geographical ACD 	 the Punjab

:overage exist duringActivated passive case 	 the current year.detection (.A-PCD) based in healthin some remoter units fuctionedarea of Baluchistan,
City (NWFP) and in the 	

in the periphery of PeshawarThatta district of the Sind (as will be described). 

5. 1.3. Malaria Cases, 1975 
Province Population Slides P. Viv ax P. !Icbcru__ 

examined*
 
Baluchistan 
 1,512, 797 24, 928NWFP 	 1207,810, 845 	 88512,424 9,256',.Punjab 	 41031,640,553 
 1,571, 788 75, 718Sind 	 22, 7187, 141,219 12, 914 . 16*Total 	 67to August, except in NWFP where September is included. 

The blood slide examination ritesare 	 (BER)very low and no conclusions 	 in the Sin( and Baluchi3tanconce-'.ning the incidencethese areas 	 of malaria inare justified. Evidence from the NWFP andindicates that malaria rates 	 the Punjabare increased in 1975; inzones 	 Thehave reported 	 Punjab, mosta higher incidtnceand there 	 of P r- parum caseshas been a dramatic 	 in 1975rise in both species of malaria in NWFPdurfr% -ugust and September. 

5. 	 1.4. 
 Entonological Surveillance, 1975
 
Recent information concerningin all provinces except for 

vector density by season is lockingthe Punjab. The most recent relatingsusceptibility are 	
to vector 

summarized: 



Ir ovinc e Total DDT DID Malathionzones Tests TS R R otal S T R Total 

,:'unjab 19 249 0 22 66 88 35 64 62 161 Vector species 
were susceptible 
to all 

*IWFP 8 253 2 24 66 92 8 16 63 87 74 0 0 74 

IND Thatta 16 1 1 10 12 4 0 0 4 No tests. 

Baluch. Quetta 14 0 0 5 5 13 5 9 No tests. 

29 53Z 3 47 147 197 50 81 130 261 74 0 0 74 

* S=Susceptible T = Tolerant R Resistant= 

While these data not asare adequate in the Sind or .9aluchistan, 
they are consistent with previous reports. The history of the development
of resistance by the vector species in Pakistan is clearly presented
by G.R. Shidrawi, EMRO Entomologist, in his report dated February 1975. 
The problem of vector resistance to DDT and BHC in Pakistan was also 
brought 'o the attention of the program officials in a report by an internal 
review team during 1971 and which also recommended that Malathion 
should be used in the bpraying operation in DDT and BHC resistant areas. 
Resistance to both BHC and DDT appear to be uniform. 

5. 1. 5. Surveillance plans for 1976. 

The 4 provinces vary noticably in their plan of surveillance opera­
tion for 1976. The Punjab and NWFP will retain a vertical malaria 
reporting system emphasizing ACD rounds throughout most of the year.
The primary objective in these areas will be to increase supervision at 
the subsector level and to establish ACD in those areas cui rently lackiig
such reconnoissance. In the NWFP, activated-PCD in urban areas will 
be established. In Baluchistan those subsectors vilth low transmissicn 
potential will be surveyed twice annually fol parasite rat , in addition to
activated-PCD available through a health post. The more malarious area of 
Quetta zone will be under ACD coverage. 
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At present the projected surveillance
exclusive of Thatta, 

plan for the Sind,
are not avallable in sufficie.it detail to considertheir adequacy. It is not clear whether malaria surveillance as avertical activity will be rejuvenatLd for an interim period, or whetherthe centre operation will evolve from 1976 under the general health

services, 

5. 1. 6. Summary
 

The success of a well-integrated

Pakistan will depend malaria control program inupon the precision of parasite and vector surveillanceThe essence of survellance in a control operation is basic, accuratereporting from s ibsector and locality 
levels of the program. Total
coverage by any single control methodology is no longer iinancillay orlogistically realistic. Bz.sed upon documented local malaria characteristicthe most efficient and economical program for eacb, area can Letructed. It is cons­not essential that provincial furveJl]ance systems beidentical. Malaria t.-ansmission characteristics vary considerablyamoug zones, and surveillance systems should adopt to local condiions. 

Guidelines for malaria surveillance are well presented in theNational Plan of Operation. Stress is given to the development of PCD,not only on an activated basis in health posts, but also as a voluntarycollaborator basis. Development of PCD in all provinces will benecessary to provide immediate therapy for parasite" 1.3 during peaktransmission and to incr:ease time coverage in surveillance operations.The following specifi: details of surveillance should be considered inthe coming year. 

A. Irre-ipe-tive of whether malaria operations remain as a ve-:ti­cal operation or are integrated under the General Healti Services, acurrent census muat be maintained at the subsector level. This censusshuuld permit the calculation of malaria rates and meet thf. specific
operational requirements. 

If the stratiflration of provinces int., high, medium,malariogenic potential is 
and lowto be employed, precise definizion of eachparameter must be given. Otherwise it may be preferable to considereach subsector as an indiviCual unit. 

B. Only the Punjab currently has aIf planning provincial epidemiologist.for 1976 surveillance activities is to proceed, the vacanciesin other 3 provinces must be filled with qualified individuals. Untilthese planning capability is available in the provinces, the DOM shouldextend epidemiological assiotancc. 
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Under the technical direction of the malariasurveillance control programprograms must be developed in all urban areas.with full geographical PCDcoverage extending into slum zones is impor­
tant. 

C. Particular attention must be given to surveillanceWith thc %ICPdormant for the in the Sind.past 2 years, historical data cannottrusted for planning. be'ihe Thatta system of a public10, 000 population, health worker perwhen functional, 

operational decision are 

could provide reliable data. If
made before
time and money 

base line data is coll -cted, muchmay be lost. Unless the vacant postssubsectors are in the other
filled with trained malaria personnel, no
surveillance adequateoperations or reliable base line data will be possible. 

D. The objectives of the malz.ria control program in Pakistanbe must 
parameters. defined with clearSuch parameters should epidemiological 
cal and 

be based upon adequate geographi­temporal surveillance for maaria cases and a systematicepidemiological analysis of these data, 

5.2. alaria Control Program 

5. 2. 1. Plans of Action for 1975-76 

As required by the Dan of Operation for anEradication Program and upon 
Extended Malariarequest by the DMC,offices submitted sepz rate 

the four provincial
Plans of Action for 1975/76. The
; 1.5AD.td approved the plans for the 
DMC, WHO

Punjab, Balh, hiF tan and N. W. F.P 'vinces whereas the plan for the Sind was not acceptable.has not been provided with a 
The teamPlan of Action for Azad Kashmir althoughthe revised Plan of Operation does mention that malaria control workwill be started in this area. 

5.2. 2. Spra ing Opera tions 

Emergency spraying operations were carried outthe population against to protectthe ray ages of malaria this past year. 
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SPRAYING 	OPERATIONS REPORT FOR TE YEAR 1975 (10) 

PTovince 	 Existing Sprayed Ineecticide Dosage Houses % 
Houses Houses Type used Gm/ I . of spray 

....	 _ _coveraZid 

Punjab 6,678,509 2,265,799 B-IC/DDT 0. 3/Z. 0 34.0 
NWFP 1,61Z,707 744,917 BHC/DDT 0. 4/2.0 46.8 
Sind 1,425,Z98 38,591 BHC/DDT/ 0. 3/2.0/2.0 2. 7 

MAL 
Baluchistan 330, 860 68, 326 BHC/DDT 0.3/1. 0 37.5 

10,047,374 	 3, 137,633 31. Z 

Insecticide 	supplies provided to Lhe Punjab, Baluchistan, 
N. W. F. .rovinces were fully consumed, whereas tihc Sind province 
was unable to utilize their allotment because of the non-availablty of 
operational funds. 

SPRAYER1S 	 (DECEMBER 1975) (10) 

Province 	 No Assigned No. No. No. No. No. 
(ALlocation) Working + Repairable :Operational Deadlined Procuremer 

Punjab 8,000 - 4,700 - 3,500 
(8, 141)* (3,899) (3,477) (7, 376) (765) -

,nd 2, 901 - 2, 000 - 600 
(3, 001) (1,370) (1,336) (2, 706) (Z95, -

NWFP 3, 172 - - 2,000 1,200 
(3, 172 (1,546 ( 326) (1,872) (1,304) -

Maluchistan 570 - - 450 - -
(, 646) ( 260) ( 196) ( 456) ( 190) 1,000 

A. Kashmir 0 - 0 - 0 

TOTAL: 14,643 (7,075) (5,335) 9,150 (2, 454) 6,300 
(14,960) (12,410) 

*The numbers enclosed in parentheses were obtained from Provincial 
reports whereas the others were provided by the NWQ briefing paper. 




