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FOREZJRD
 

Somewhat more than a year ago, AID's Auditor General issued
 
Audit Report No. 76-343, Malaria Eradication Programs.
 
While the report was nominally concerned with AID's role in
 
global eradication efforts during the period from January 1,

1973 to December 31, 1975, its scope was in fact far broader
 
it covered AID's assistance to malaria programs from the
 
early 1950's through 1975; it examined the total anti-malar
ia effort; and it reached a number of conclusions of major
 
significance:
 

1. 	"Endemic malaria has recrudesced in many
 
places where the disease was either controlled
 
or virtually eradicated. The malaria situation
 
continues to deteriorate ... and will worsen
 
unless firm action is taken by governments to
 
halt the resurgence of the disease."
 

2. 	"...The program machinery to combat malaria on
 
a global basis has largely been disassembled.
 
...The AID policy of relying on WHO rather
 
than AID for providing technical assistance
 
resulted in a net decrease in needed technical
 
advisory assistance to affected countries.
 
While most countries continie anti-malaria
 
activities at some level, the overall attack
 
on malaria has dropped to a very low level.
 
As a result, the potential for rc-emergence
 
of malaria as a major hindrance to develop
ment is again a significant possibility."
 

3. 	"Failure of most countries to integrate the
 
malaria service into the rust of the health
 
system left technicians and workers alike
 
without job security or career potential. As
 
a result, many thousands of trained and ex
perienced malaria specialists left the malaria
 
service to see]: other jobs and careers. In
 
addition, the closing of the International
 
Malaria Eradication Training Center in Manila,
 
Philippines, has further contributed to an
 
already critical shortage of relacements for
 
senior technical and administrative personnel
 
who had left the program."
 

4. 	"Major donor assistance by AID to malaria
 
eradication programs has steadily declined
 
over the past seven years. These reductions
 
were due to increasingly tight overall AID
 
budgets, assumptions that the downward trends
 
of malaria would continue, and new program
 
priorities..."
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5. 	"In the past, economic gains have been derived
 

from antimalaria programs. Further economic
 
gains are dependent on reversal of the downward
 
trend of assistance to malaria eradication
 
programs..."
 

6. 	"AID's most dramatic malaria research project
 
is the search for a malaria vaccine, the need
 
for which is becoming more urgent every year...
 
AID should continue to give this worthwhile
 
project a high priority."
 

7. "...We believe that our review brings out a
 
world-wide need having a great impact on almost
 
all other Agency world-wide efforts and manage
ment may wish to weigh the effect of this need
 
on other programs..."
 

8. "We have, therefore, posed three recommendations
 
...that suggest consideration of (a) assembling
 
a task force to review the world-wide problem
 
and make recommendations, (b) coordinating
 
with other organizations regarding establish
ment and administration of a revolving loan
 
fund for world-wide (anti-malaria) programs
 
and (c) the feasibility of establishing an
 
international training center for training
 
of professional malaria specialists and pro
gram managers." 

The 	Asia Bureau Malaria Strategy Study Group was assembled
 

in partial fulfillment of the first of these recommenda
tions. While the Study Group does not support the concept
 
of a revolving malaria loan fund, in the main the Study
 
Group finds the Audit Report to have been a document of
 
tremendous significance, sound in its identification of a
 
world-wide need. Failure to respond to the challenge of
 
resurgent malaria in many countries will have a serious
 

adverse impact on almost all other Agency effortZ. Manage
ment should indeed weigh the effect of this impact.
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SUMMARY AND RECOMMENDATIONS
 

A. 
 Malaria Control vs. Malaria Eradication
 

The Study Group supports AID's judgment that its assis
tance to antimalaria efforts should now be directed to
 
soundly conceived programs of malaria control 
-- pro
grams which may in appropriate cases have eradication
 
of the disease as an ultimate goal, but which, unlike
 
the malaria eradication programs of the past, are not
 
time-limited and which have as their immediate goal

the reduction of malaria incidence to a tolerable
 
level, at which malaria no longer constitutes a
 
major public health problem. Malaria control operations
 
are concentrated in those parts of the country where
 
endemicity is highest and where its impact on the
 
health or economy of the population is greatest.
 

The very essence of malaria control is that all opera
tions must be specifically designed, area by area, to
 
maintain the incidence of malaria below the level of
 
public health importance, rather than to create and
 
maintain a cc.mplete interruption in the transmission
 
of all malaria.
 

To the extent that earlier AID-supported malaria eradi
cation programs in Asia did not bring about a complete

interruption in the transmission of malaria, they can
not be considered to have achieved their goal. To the
 
extent that they demonstrated the possibility of reduc
ing to manageable proportions the incidence of a
 
disease which had been the major cause of morbidity and
 
mortality in Asia, and made possible many of the major

developmental projects of the decade of the 1960's,
 
they represented an effective use of AID financing.

(Section II, Results to Date, provides an assessment
 
of the Asian programs which AID is now supporting or
 
has supported in the past).
 

B. AID's Malaria Strategy
 

AID!s malaria strategy should have five distinct
 
components:
 

1. 	Support of properly planned and evaluated malaria
 
control programs, preferably but not necessarily

multidonor-supported, consistent with the criteria
 
outlined in the subsection C, Malaria Policy, below,
 
and more fully examined in Section IV Criteria
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for AID Support for Malaria Control.* The strategy
 
should also include the installation within the
 
host government structure of a cost-effective sys
tem for continued control beyond the period of
 
external assistance.
 

2. 	A major effort to stimulate the creation of a
 
mechanism to bring well-planned malaria programs
 
to the attention of potential donors and to
 
elicit support for those programs which cannot be
 
carried out without external assistance (as
 
outlined in subsection D, External Support, below,
 
and more fully examined in Section V. Mobilization
 
of Finaficial Assistance).
 

3. 	Support of establishment of an international train
ing center for control of malaria and other vector
borne diseases for training of professionals in
 
advanced and intermediate practice of control of
 
these communicable diseases, and, within approved
 
country programs and where important to their
 
success, technical and/or financial assistance to
 
national training institutions (as outlined in
 
subsection G, Training, below, and more fully
 
examined in Section'vilI, Training Requirements).
 

4. 	Continued and in fact expanded support of a research
 
effort sufficiently high to enable a long-term com
mitment to research as an integral part of long
term strategy (as outlined in subsection H,
 
Research, belowg, and more fully examined in Section
 
IX, Research Nedds and Priorities).
 

5. 	Continued AID participation inregularly recurring,
 
international expert appraisal of malaria control
 
programs (as outlined in subsection I, Evaluation,
 
below, and more fully exarined in Section X,
 
Evaluation).
 

The tactics for achieving the goals of this point 

in strategy of malaria control may and will differ 
from country to country, and even within different 
areas of the same country. They should be determined 
locally, if possible, after a review of the epidemi
ological factors affecting transmission of malaria in 
each area, and as close to the locus of action as 
possible. See Section VII, ?IPalaria Control Techniques. 
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C. Malaria Policy
 

AID's current policy on malaria is set forth in AIDTO
 
Circular A-733, July 3, 1973, a document which also
 
establishes the criteria for considering assistance
 
to country malaria programs. The policy and related
 
criteria (which appear in Annex 3, AID Policy on
 
Malaria Programs) are in most respects sound; yet the
 
Study Group believes that the developments of the
 
four years since the issuance of AIDTO Circular A-733,
 
both within AID itself and in the severity of malaria
 
resurgence, warrant a reexamination of the policy
 
statement and criteria for considering assistance.
 

The 	Study Group recognizes that its terms of reference
 
do not extend beyond advising the Asia Bureau; it
 
nevertheless recommends AID consideration of certain
 
clarifications of its present policy, believing that
 
the 	policy (and/or the implementing criteria) should
 
deal specifically and explicitly with eight major
 
points. (These points are more fully examined in Sec
tion IV, Criteria for AID Support for Malaria Control).
 

1. 	AID should be prepared to consider assistance to
 
country malaria programs in those instances where
 
there is a critical need to protect a substantial
 
U.S. investment in terms of gains already made 
or a need to prevent malaria from becoming a de
terrent to other country development programs. 

2. 	AID should be prepared to provide selective 
assistance to national anti-malaria efforts on a 
case-by-case basis. As a precondition for con
sideration of such assistance, AID should insist 
that the country demonstate its own interest in 
and concern about malaria through the development 
of appropriate n to control malaria and the 
provision of an adequate budget and staff to carry 
out the country program. The malaria plan should 
be technicallyadministratively and financially 
sound--as determined by AID after review of the 
recommendations o1 a joint WTO/LDC evaluation 
team. (For detaiis of essential plan content, 
see Section IV, Criteria for AID Support for 
Malaria Control). 

3. AID should insist that the country demonstrate its
 
own interest in and concern about malaria through
 
the provision of an adequate budget and staff to
 
carry out the country program.
 

4. 	AID should also insist that, in addition to the
 
mobilization of available internal resources,
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there must also be a systematic exploration of
 
external sources of assistance. (This topic is
 
more extensively developed in Section V, Mobiliza
tion of Financial Assistance).
 

5. 	AID should be prepared to provide those kinds of
 
support which, taken together with inputs of
 
other donors and of the recipient country, Will
 
make possible the successful implementation of the
 
plan. Such inputs will include co ,imodity support,
 
funding of training and research when essential to
 
the success of the program, fundji-q of a portion
 
of local costs in special cases where appropriate,
 
and cooeration with WHO on evaluation of malaria
 
rograms. In some cases, it may be desirable to
 
provide direct technical ass'stance. (See item
 
6 below).
 

6. 	For the most part, AID should rely on WHO to meet
 
the primary needs of the individual country ma].aria
 
rograms for specific scientific advisory services, 

including the assignment of advisors as required 
in such specialities as malariology, epidemioloqy, 
parasitology, entomolo y, sanitation, engineering 
and health education. However, general reliance 
on 1-HO to provide technical expertise should not 
constitute a strait-jacket under which AID would 
be precluded from providing a technical advisor 
or advisors %.,hose skills might be imperative to 
program success. 

7. 	AID should provide a technically qualified and 
experienced AID officer in each malaria program
receiving AID support, to assist in the techal 

project montrilno aspects of the proram and in
 
the 	management of the pesticides used in this
 
project.
 

8. 	AID should itself support and actively encourage
 
the 	support of other concerned bilateral an-i-dter
natio-nalagencies for the development of a center 
for 	regional and oE interreaional advanced and
 
intermediate training and research in the control 
of malaria and other vect-borne diseases. While
 
major AID support to ccintr,ylnria [rnn 
shou 	f~ (ev7en ZF MU1'Ci6unor-Su'pporteCd r-;grafs) 
coilstute an element in bilateral AID assistance 
to th- countries concerned, AID support of the
 
regional training center (or centers) should stem
 
from regional funds, making it possible to provide
 
essentialtraining and improve both planning and
 
execution of malaria programs in countries which
 
are not receiving bilateral AID assistance.
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D. External Support
 

Although WHO has a long-standing responsibility for
 
coordination of resources to implement malaria control
 
programs, no systematic approach to elicit and coordi
nate the support of bilateral donors has been developed
 
beyond the moribund Special Malaria Funds, to which
 
the U.S. was the only major contributor. (This
 
subject, and the following three recommendations, are
 
more fully examined in Section V, Mobilization of
 
Financial Assistance.)
 

At the WHO/AID/USPHS Malaria Coordination Meeting, to
 
be held in Geneva on December 8 and 9, 1977, the sub
ject of mobilization of external financial assistance
 
to soundly planned and internally supported malaria
 
control should be placed high in priority on the
 
agenda.
 

subsequently, there should be a second meeting, to
 
which should be invited, in addition to the membership
 
of the existin Malaria Coordinating Group, such po
tential donors as Australia, Canada, Germany, Great
 
Britain, Japan, the Netherlands, New Zealand, Switzer
land and the Scandinavian nations, together with
 
UNICEF, UNDP and PAHO. Further, there is no readily
 
apparent reason to exclude poten-TFialEastern European
 
donors or the petroleum exporting nations, and a
 
number of the foundations would, at a minim7um, be
 
expected to take an interest in operational research
 
and pilot projects.
 

Whether or not it proves possible to elicit support
 
of malaria control programs from other donors on a
 
continuing oasis, the prerequisites for further AID
 
assistance to malaria programs should be those
 
outlined in tubsection C, Malaria Policy, above.
 

E. Organization for Malaria Control
 

It is readily apparent that, entirely apart from the
 
technical and financial difficulties which have beset
 
malaria programs throughout Asia, a key problem is
 
the organizational structure selected to conduct a
 
program which is not time-limited, which is not
 
necessarily applied throughout the entire country,
 
and which may vary in its application from one area
 
bf the country to another.
 

There is no single organizational structure which
 
would prove universally applicable to all countries Sn
 
which AID is (or may be) supporting national programs
 
of malaria control.
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The 	change in objective from eradication to control
 
should not be interpreted to mean that malaria in
 
Asia is any less important now than it was during the
 
era 	of the so-called eradication programs. The very
 
intractability of the disease has brought about the
 
discontinuance of the eradication effort. The rela
tive success of the eradication effort has allowed
 
shifts in populations to previously highly rmalarious
 
areas and has increased expectations of the populace
 
for 	protection against malaria. In many areas, con
trol is far more important now than was the cage 
prior to the eradication effort.
 

In almost all of the Asian countries of concern in
 
this report, malaria is not now under control; the
 
situation is such that intensive efforts must be
 
undertaken quickly, aimed at major reduction in
 
malaria incidence.
 

The complexity of operations required for an effective
 
malaria control program is equal to or greater than that
 
characteristic of an eradication program.
 

With the above considerations in mind, the Study Group
 
has reached the following conclusions. (These conclu
sions, and their rationalization, are more fully ex
amined in Section VI, Organization for Malaria Control).
 

1. 	Malaria control should be an integral part of
 
National health planning in Asian countries.
 

2. 	Malaria control programs should be organized at 
as high an administrative level as is required 
to assure cost-effective achievement of prora 
oals. 

3. 	Malaria control proqrams integrated with other
 
conmiunicable disease control activities should 
have organizational identity and designated
 
allocations of funds. Oraanizational identity
 
means that there must be room for professional
 
recognition of specialists and provision for
 
theLr prootion in responsibility, pay and status.
 

4. 	 11 a r. C: b::a:1,- nh- r;. ..o','7. 	 i, 

vector (e.., residual spraying, larviciding,
 
and 	large-scale source reduction measures) should
 
be orqanized vertically until the incidence of
 
the 	isease has been reduced to a level suff-T
 
ciently low that effective control can be main
tained with a minimum of central direction.
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5. 	Where (and when) general basic health services
 
are adequately developed and effectively function
ing, malaria control operations related to
 
epidemiological investi ations, distribution
 
of drugs, health education and, ultimately,
 
vector control can be devolved to the local health
 
infrastructures.
 

6. 	Community participation should be promoted in
 
source reduction measures, passive case detection,
 
drug distribut on, some spraying operations, and
 
health education activities.
 

Inevitably, some broad decisions will have to be made
 
at higher levels, particularly in the choice of
 
equipment, commodities, etc., and central procurement
 
offers the potential of economies of scale. Until
 
the incidence of malaria is brought down to and
 
maintained at a tolerable level, some elements of
 
vertical control must be retained.
 

F. 	Tactics
 

(The tactics, as against the strategy of malaria
 
control, and the Study Group's recommendations on this
 
topic, are more fully examined in Section VII, Malaria
 
Control Techniques).
 

In addition to insecticides, a considerable range of
 
tactics is available for use in the control of malaria
 
vectors. For some, utility and effectiveness are
 
well-established (source reduction; the use of lar
vivorous fish); others are more limited in usefulness
 
(larviciding); still others are in early stages of
 
evolution and evaluation (pathogens, predators other
 
than fish). All are useful or potentially useful
 
tools which can supplement the principal. existing
 
techniques of malaria control: residual insecticide
 
spray and antimalarial drugs. It is the view of the
 
Study Group that there is in the near future no alter
native to the use of insecticides in the strategy of
 
controlling malaria vectors. The Study Group antici
pates the gradual emergence of an integrated approach
 
to malaria control (and, indeed, to the control of
 

.othervec or..or.. dis~ses) , usi;. a vsrity of con
trol tactics as appropriate to the epidemiology of
 
the disease, the behavior of the vector, the terrain
 
and the environment. To the extent possible, choice
 
of tactics should be based on cost-effectiveness and
 
maximum benefit. The goal should be reduction and
 
containment of malaria, carried to the point of
 
eradication where feasible, but without the time limits
 
hichharacterized the earlier eradication programs.
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Implementation of control plans which rely upon a
 
selection of the most beneficial and cost-effective
 
among alternative methods will increase the need for
 
applied research efforts; the Study Group recommends
 
continued-ad expanded support of operational research.
 

G. Training
 

Many countries where malaria continues to be an
 
important public health problem are now and will for
 
the indefinite future be in need of experienced staff
 
for their antimalaria programs. With the change of
 
strategy from malaria eradication to a broader concept
 
of malaria control, increased training of specialist
 
and intermediate staff in the practice of control of
 
malaria and other vector-borne diseases has become
 
imperative. This broader training, including both
 
theoretical and practical know-ledge, will increase
 
the possibility of a long-term career in public health.
 
(Training and the Study Group's recommendations on the
 
subject, are more fully examined in Section VIII,
 
Training Requirements).
 

Regional training centers are required for personnel
 
who will plan, organize and direct national malaria
 
control programs, or who will provide training to
 
personnel within their country who will execute pro
grams in the field. No existing training center is
 
properly staffed and orientated to undertake the
 
broad training hequired on a regional basis.
 

Within for available to)l/each country undertaking
 
malaria control programs, there is need for a strong
 
training program to provide competent technical per
sonnel for the various administrative levels and
 
operational areas. Existing national training centers
 
need to be strengthened and curric:la reorientated to
 
the needs of malaria control. There is need for a
 
range of skills, appropriate for the local situations.
 
Among the subjects to be taught should be entomology,
 
including anti-larval measures and source reduction,
 
serology, immunology, detection of drug resistance and
 
ecology. In no country in Asia did the Study Group
 
find national training which covered these elements.
 

1/ 	E.gv, Nepal lacks a center to provide trainiiRg
 
but has access to India's National Institute of
 
Communicable Diseases.
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Country-level training is still keyed to the uni
directional techniques of malaria eradication through
 
the use of residual spray.
 

The key requirements are technical and financial.
 
Where possible, WHO should provide resident foreign
 
expertise; local colleges and universities should be
 
drawn upon where they possess the essential skills;
 
but the training should be pragmatic rather than
 
theoretical, stressing the management of resources
 
and the decision process.
 

The success of malaria control efforts depends largely
 
on the availability of trained technical personnel
 
of all grades; AID's investment in support of national
 
malaria control programs is endangered to the extent
 
that technical personnel are improperly or inadequately
 
trained to carry out programs, however well planned.
 

In view of this the Study Group recommends:
 

(a) That an International Training Center for control
 
of malaria and other vector-borne disease for
 
training of professionals in advanced and inter
mediate practice of control of these conmunicable
 
diseases be set up with AID initiative and with
 
its substantial financial contribution and tech
nical assistance. ParLicipation of other agencies
 
and goverrxients should be sought and encouraged. 

(b) That speedy action be taken with regard to the
 
implementation of this recommendation and deci
sion on the best site for it, taking into account
 
the views of V7IIO.
 

(c) That national training institutions in control
 
of malaria and vector-borne diseases, already
 
functioning in most countries where malaria 
control programs are supported by AID, should re
ceive technical and financial assistance from AID
 
whenever this is regarded as important to the suc
cess of the relevant programs.
 

H. Research
 

The Study Group emphasizes the fact that the intrinsic
 
nature of present malaria control programs is such
 
that research in support of an operational program is
 
an absolute necessity for long term success. The
 
investment in control-related research should be com
mensurate with the investment in the overall program.
 
Not less than 10% of funds allocated to malaria con
trol should be devoted to research. (Research,
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and the Study Group's recommendations on the subject,
 
are more fully examined in Section IX, Research IVeeds
 
and Priorities).
 

Field assessment of new or improved control techniques
 
is often needed for short-term improvement of program
 
effectiveness. Examples of such projects are trials
 
of improved insecticides or application techniques,
 
field trials of available drugs, evaluation of im
proved serologic tests for surveillance. The Asia
 
Bureau should include area-specific field assessment
 
projects in the malaria strategy.
 

Present control methods are imperfect at best and the
 
expectancy for long-term usefulness of any given
 
method is limited because of biologic adaptation of
 
vectors and parasites. Effective long-term solutions
 
to the problem of malaria will therefore depend on
 
successful research efforts in one or norc of three
 
areas; vaccine research, drug research, vector con
trol research. Of these, the most important area
 
for long-term supporl by AID is in research aimed at
 
development of an antimalaria vaccine. AID should
 
plan for long-term (5-10 year) support for basic and
 
applied vaccine research at the present level, w.ith 
eLxpec__t- -6n of increase-d funding when rese-rch results 
indicate the feasibility of vaccination for prevent
ingCj malaria.
 

Biological control methods range from practical alter
natives to long-term opportunities; from distribution 
of larvivorous fish to genetic control of mosquitoes. 
AID should concentrate its su port of biologic research 
on those methods which show early promise. AID should 
support field trials for assessment of bioloiic con
trol methods where f--asiTty appears established. 

Insecticides will for the foreseeable future continue
 
to be required for malaria control. The need for a
 
safe, effective insecticide for public health as well
 
as for agricultural use is apparent. There is no 
assurance that the basic research now being conducted 
by industry and the Department of Agriculture will 
meet public health needs. Supnort for field assessment 
of new insecticides is appropriate -or AID iunding. 
Additionally, the Study Group recomnends an in-depth 
evaluation ofthe Department of Agriculture's develop
!,ental research program as it relates to AID require
ments and a reevafuaton of the judgment that USDA
 
research will to a satisfactory degree fccus on the
 
need-or a safe, effective insecticide for m.-alaria 
control. 
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Development of new antimalaria drugs must continue,
 
both to provide effective prophylactic curative drugs
 
for malaria control and to treat individual cases.
 
At present the U.S. Army is the principal agency in
 
the U.S. Goverrnment for this research. AID should
 
encourage continued DOD support of drug development
 
research. Support for field assessment of developed
 
prophylactic drugs is appropriate for AID funding.
 

I. Evaluation
 

On-site recurring progress appraisals of malaria con
trol programs are conducted by combined teams of senior
 
officials of the national programs and internationally
 
recognized experts in malaria, supplied by WH0, AID,
 
USPHS/CDC and others. These appraisals form a vital
 
part of the evaluation system which AID has made a
 
precondition of assistance to country efforts. There
 
is no comparable system of dispassionate, international
 
expert appraisal of results achieved, problems faced
 
and improvements required for any programs other
 
than malaria control. AID's input into these apprais
als is a major contribution to national efforts to
 
control malaria; in addition, such participation pro
vides AID a breadth and depth of knowledge obtainable
 
in no other way, and an influence over the content
 
and conduct of malaria programs which continues beyond
 
direct AID support. Such participation imposes on
 
AID's small central malaria staff a staggering burden
 
of travel time and time away from the central office.
 
Yet the participation is vital, and should continue.
 
(This topic, and the following recommendation, are
 
more fully examined in Section X, Evaluation.
 

The Study Group recommends the expansion of the Malaria 
Staff, including the poTssble establislh.entof a posi
tion for an Asia-based malaria specialist, to carry 
at least the Asian portion of the world-wide evalua
tion efforit, to assure the sharing of experience and 
inforaiHUon among participar.s in AID's largest 
effor in support of malaria control, and to serve as 
coordihator and technical backstop for country-based 
AID malaria officers in Asia. Being based in Asia,
 
he would help conserve the Agency's increasingly
ll-teu ojf'ertional-travel funds. 
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I. ANTI-MALARIA STRATEGIES
 

A. Malaria Eradication vs. Malaria Control
 

The two strategies of antimalaria campaigns must
 
be clearly distinguished. Malaria control implies

the reduction of the disease to a level at which

it is no longer considered a serious public

health problem, with continued maintenance of
 
activity to contain the disease 
within such a
 
level. Where feasible, the ultimate goal may con
tinue to be the terminal interruption of transmis
sion of malaria, but without the time limits which
 
characterized programs of malaria eradication.
 
The essential characteristics of malaria control
 
are that the program is not time-limited, must be
 
specifically tailored to the epidemiological sit
uation in each country, is not applied uniformly

throughout the country (concentrating on areas of

highest population density or greatest economic
 
importance), and may vary in its techniques of
 
application from one area of the country to another.
 
It requires a range of skills broader than those
 
employed in eradication programs.
 

Malaria eradication, however, is designed to inter
rupt any further transmission of malaria, to
 
eliminate any reservoir of infection, and to pre
vent any resumption of transmission, within a spe
cific time frame.
 

Annex 1 of this report details the methodology of
 
malaria eradication, which relies on the deceptive
ly simple-sounding technique of DDT domiciliary

spraying of all infected areas; intensive case
 
detection andtreatment (surveillance) to identify

remaining disease pockets and enable focal remedial
 
measures to be taken; and a permanent vigilance

system integrated into the general health services,
 
to prevent the reestablishment of transmission
 
after eradication is achieved.
 

B. Terms of Reference of Study Group
 

A generation ago, malaria was the leading cause of
 
morbidity and mortality throughout the countries
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of South and Southeast Asial/-- and, indeed, through
out much of the world. Some areas were providentially
 
free of the disease -- few of its vectors transmit
 
the disease above the 4,000 foot level, although in
 
the Western Himalayas transmission persists far higher
 
--but throughout the region, malaria has been the
 
major impediment to agricultural production, develop
ment of new areas, resettlement and industrial growth.
 

Twenty years ago, with the urging of the World Health
 
Assembly and the World Health Organization, and with
 
the vigorous (and generous) support of AID, the
 
countries of the region (and of the balance of the
 
developing world, with the conspicuous exception of
 
sub-Saharan Africa) had embarked on a bold new pro
gram, not to control malaria but to eradicate it.
 
World-wide, AID invested over a billion dollars in
 
malaria eradication programs. Including inputs into
 
current malaria control programs, AID's investment in
 
the antilaria effort in Asia totals over $540
 
million.-! Case reduction of malaria was, throughout
 
the region, brilliantly successful -- generally in
 
the order of 90% reduction or better. Yet within a
 
decade the trends of malaria were on the rise, to
 
catastrophic proportions in some countries; the very
 
concept of malaria eradication came under challenge;
 
and slowly, reluctantly, malaria programs have been
 
(or are being) restructured to deal with what is now
 
recognized as a continuing problem. Section II,
 
Results to Date, lists the major causes of resurgence
 

I/ 	For purposes of this report, the countries of
 
South and Southeast Asia are considered to include
 
Pakistan, India, Sri Lanka, Nepal, Bangladesh,
 
Thailand, Burma, Malaysia, Indonesia, Laos, Cam
bodia, Vietnam and the Philippines. AID's
 
regional definitions do not coincide with those
 
employed by WHOi the countries listed above fall
 
within three WHO regions: Eastern Mediterranean,
 
South East Asia, and Western Pacific.
 

2/ 	In the countries of the Asia region, a considerable
 
proportion of AID assistance to malaria programs,
 
over 44%, took the form of U.S. owned local cur
rencies gencrtecl under various types o commodity
 
import programs. The attribution of these local
 
currencies to malaria eradication provided the
 
country a claim on existing resources but did not
 
provide additional resources. Since the local
 
currencies had been generated by the sale of
 
imported commodities contributed by the U.S., to
 
consider them also as a U.S. contribution to the
 
malAria program is a form of doublecounting.
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and 	describes the nature and degree of past and
 
present AID participation in antimalaria programs and
 
the 	current situation in the countries of South and
 
Southeast Asia.
 

The Study Group does not propose to assess blame for 
"losing the battle of malaria eradication". Its 
functions are, by the terms of its charter of existence, 
constructive. The Group's Las;ks wrere defined by the 
Asia Bureau: 

1. 	Assess the results to date of malaria,control/
 
eradication programs in Asia, with particular
 
attention to past and pretent U.S. participation.
 
Country by country study will give the informa
tion necessary to under,,,. -ind what has happened 
in the past and provide LIe basi:2 for making a 
current assessment.
 

2. 	 Review the technical problems interfering with 
the 	progress of the on-going malaria programs
 
in Asia and identify research and training
 
needs of the Asia Region to overcome these
 
technical problems.
 

3. 	Review and analyze organizational and operational
 
aspects of pi-d,,iiy, iiapAj.;teILinq aid evaiuating 
AID-assisted Asian malaria programs and p1.ovide 
specific comments on th,2 ii.lications of various 
approaches.
 

Beyond these three charges, the Study Group has 
sought to assess the appropriate priority of malaria 
control programs in Asian a<'id AID development assis

-tance programming; to exami r and comrient on the 
structure and content of All ,npport.; and to con
sider and recommend modific-f -io(ns of the prer.;ent pre
conditions for AID support oL ialart.ia programs. The 
Study Group is unable to esi:.Jiate tlje total cost of 
malaria control program re.::,ement;, since the Study 
Group cannot know in advanc, The kinds or the mag
nitude of programs which h--.; countr.es and their 
technical advisors will themselves be able to mount
 
and 	 support, the control .et.,,nds to he adopted, or 
even the areas to be protec!-ed.
 

The very essence of malar. control (as opposed to 
the standardized approach nich characterized malaria 
eradication) is that each country program must be
 
specifically designed to meet the problems of that 
country.
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C. Study Group Methodology
 

The nine Study Group members were selected for
 
expertise in their specialties, with experience
 
and backgrounds suitable to carry out the terms
 
of reference. Specialties required for the Study
 
included administration, research, malaria opera
tions, public health, logistics, health delivery
 
systems, education and training, economics and
 
international development planning. The Group
 
was supported by a TA/H research officer who
 
served as Executive Secretary to the Group and
 
whose responsibility it was to locate, abstract
 
and compile background information and prepare
 
country profiles in advance of the first meeting
 
of the group, and to obtain additional informa
tion as required. Other nembers of the TA/H
 
malaria staff assisted as required.
 

The first group colloquium took place from May
 
16 to May 20; it included a review of all back
ground information available, the establishment
 
of rules of procedure, and the allocation of
 
specific assignments. It also identified areas
 
where further information (to be secured by a
 
field team) was required to reach conclusions.
 

Between May 2.2 and June 28, a three-man field 
team interviewed officials in 1\7HO/Geneva, WHO/ 
New Delhi (South East Asia Regional Office), and 
WHO/Manila (Western Pacific Regional Offices; 
they also interviewed officials of country malaria 
programs from Sri Lanka, India, Nepal, Thailand, 
Indonesia and the Philippines, and met with AID 
officials in these countries. In all, the field 
group consulted with some 71 officials and other 
experts in assessing current Asia malaria program 
operations, in addition to the 15 AID and other 
U.S. experts consulted in Washington by the entire
 
Study Group. Without the generosity of these men
 
and ,7omen, in terms of time, expert knowledge and
 
documentation prepared for the field group, this
 
report would have required far more than the
 
alloted time, and have covered less ground.
 

The Study group takes this opportunity to express
 
its gratitude to the many officials and other
 
experts whose advice was so freely given; but
 
responsibility for conclusions reached and recom
mendations advanced in this report lies exclusive
ly with the Study Group.
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II. RESULTS TO DATE:
 
ASSESSMENT OF PROGRAMS WITH AID INVESTMENT
 

AID is engaged in active assistance to malaria control
 
efforts in three Asian countries -- Pakistan, Nepal,

and Indonesia - and has recently agreed to support a
 
program in Sri Lanka. In the past, AID has provided
 
varying levels of assistance to malaria programs in
 
India, Bangladesh, Burma, Thailand, Laos, Cambodia,
 
South Vietnam, the Philippines and Taiwan, but, at
 
present, no AID contributions are being made to malar
ia programs in these countrles.
 

AID has had experience with Asian malaria programs 
since the early 1950's and fias ]?layed a major role 
in the enormous gains made igainst this important 
disease in the last twenty years, not only in Asia, 
but world-wide. Over two b.llion people -- 50% ofthe world's population Lie in areas currently or 
formerly affected by malaria; the magnitude of the 
disease in relationship to )ie <1th, economic and sodUil 
development is easily apparent. Rouqhly, 83% of the 
world's population consider(s to be at malaria risk 
at the inception of the wor. 1-\wade ma:[a]::i a eradication 
effort is residing either i3 areas where malaria era
dication has been achieved ,824 mi]lion) or in areas 
where antimalaria measures ,ie being carried out (848 
million). This highly effective procjrmn has improved
the health of hundreds of m llions o p(ot*)le; its 
principal impact has been on the "poorest of the poor"

at the village level; it mus;t be considered one of 
the major public health achiee(ments 6f all time. 
In cooperation with the effort,,; of other countries,

the World Health Oranizatit:) :nd other ultilateral 
agencies, AID has played a sicjnificant roie in this 
major achievement. The Aqe.:.y is recogcn:zed throughout 
the world for its sustained interest, technical 
expertise, financial assistince and support of research.
 
in the field of malaria.
 

AID involvement in antimalaria programs in Asia over
 
the years has been of importance to their p2ogress; the
 
programs, in turn, have been an inseparable element in
 
resource development in a number of countries. Even 
in the face of the resurgence of malaria which has
 
taken place in many countric(s, AID assistance has pro
vided positive and useful help in the way of institu
tion building, improved manajement practices, training
 
of public health workers, and in every instance, major

reduction in the incidence c disease. It has allowed
 
lands to be settled and utilized, provided a positive

influence on ministries of health in seeking goals
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which are preventive in orientation and, perhaps more
 
important, demonstrated to the people of Asia that
 
disease is not inherent in life and that it is possible
 
to control or modify conditions which affect people
 
adversely. This has had the result of producing pres
sures on governments to maintain a status of relative
 
freedom from the danger of malaria.
 

Current AID assistance to antimalaria efforts in Nepal,
 
Pakistan, Indonesia and (recently approved) Sri Lanka
 
has a goal quite different from that of the programs
 
of the 1960's: malaria control, which throughout this
 
report is defined to mean significant reduction in
 
malaria incidence to a predetermined level which the
 
recipient country has established as technically and
 
economically feasible and politically supportable, at
 
which point the disease no longer constitutes a major
 
public health problem; and, thereafter, containment
 
of malaria at or below that level. Such a program is
 
not time-limited; it has no predictable date of ter
mination, so far as the containment phase is concerned,
 
although the need for external subvention is finite.
 
Such a program contrasts sharply with earlier AID
supported eradication programs, which had as their
 
goal the permanent interruption of the transmission
 
of all malaria in the country in question within a
 
finite time-frame -- after which the problem remained
 
one of detecting and curing imported cases of malaria
 
and preventing reinfection of the population at large.
 
This meant, in effect, the reduction to the zero point
 
of any in-country reservoir of the malaria parasite,
 
and of the need for a special budgetary provision
 
for the antimalaria effort.
 

Earlier programs were dramatically effective in re
ducing the incidence of detected malaria (as revealed
 
by malaria-positive blood slides). India, Nepal,
 
Pakistan and Ceylon showed rates of detected incidence
 
which were a minute fraction of pre-program estimated
 
case incidence; moreover, the extent of blood examina
tion was sufficiently high to bring detected incidence
 
reasonably close to total incidence. In each case,
 
however, the task of continued surveillance and
 
elimination of residnal foci of potential infection
 
proved to be beyond the capacity of the public health
 
services of the country. It must be noted, however,
 
that while the malarious countries of Asia have indeed
 
failed to carry out appropriate surveillance, there
 
is no evidence that they are incapable of surveillance.
 
During the 1960's, many countries had excellent sur
veillance programs. Decreasing government priority
 
was the principal precipitating factor in organiza
tional deterioration. Those responsible for the
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allocation of scarce resources judged the costs of
 
such continued surveillance to be unsupportable, when
 
assumed for a disease which had, in comparison to
 
other illnesses, dropped to a level of virtual insig
nificance; malaria resurgence followed.
 

Two key factors were belated recognition by Asian
 
governments that total eradication of malaria with
in the original time frame would not take place, and
 
the failure of these governments to develop health
 
delivery systems (as against malaria eradication
 
systems) which could take measures required to pre
vent increases in malaria incidence above the re
quisite low level. Integration of malaria efforts
 
into basic health services had been emphasized by
 
WHO for a number of years -- but governments had
 
not, and have not, emphasized the extension of health
 
delivery systems to the point where they were esta
blished and ready when malaria incidence was reduced
 
to a low level. In countries where control is now
 
the long-term objective, it becomes increasingly
 
essential that delivery systems be developed with
 
some degree of urgency. The countries of Asia can
not afford indefinitely to maintain parallel sys
tems within the Ministry of Hehith, primarily be
cause the costs are too high. (For exposition of
 
this point, see Section VI, Organization for
 
Malaria Control).
 

Other reasons for resurgence were many; they included
 
carelessness as to spray coverage, in time (the
 
period of intense emergence of the vector and conse
quent high rates ofinfection) and in space (remote
 
areas left untreated, or areas imperfectly covered);
 
population movement (involving both reintroduction of
 
malaria into areas which had been free of the disease,
 
and also intrusion into malarious areas of population
 
bodies from malaria-free areas, where their lack of
 
any degree of immunity made them subject to very high
 
rates of infection). The vectors themselves changed
 
or modified their habits; many kinds of anopheline
 
mosquitoes developed partial or virtually total re
sistance to the insecticide of universal choice, DDT,
 
used as a residual spray (and have continued, in some
 
cases, to develop resistance to the cver-mcre-toxic
 
and ever-more-costly insecticide sprays which have
 
succeeded DDT--malathion, BHC, lindane, propoxur,
 
fenitrothion and others). Some vectors which had
 
tended to rest on interior house surfaces, where they
 
were overcome by the effects of residual spray, de
veloped new habits of resting and biting outside
 
houses; outside-biting mosquitoes became more signi
ficant (especially in areas where new agricultural
 
lands were created in previously forested areas). The
 
ecology of many areas changed significantly with land
 
reclamation and population pressure; that of the
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vectors changed accordingly. This list of causes is
 
representative, not exhaustive; the combined effect
 
was the resumption of transmission of malaria through
out South and Southeast Asia. The degree of resurgence
 
has varied, from relatively minor (Philippines), to
 
serious (Nepal, Indonesia, Thailand), to catastrophic
 
jIndia, Pakistan, Sri Lanka).
 

With the resurgence of malaria, AID resumed assistance.
 
to four Asian countries -- most recently to Sri Lanka,
 
and earlier to Pakistan, Nepal and Indonesia. Signi
ficantly, malaria is again on the decline in each of
 
the countries where AID has an active role in program
 
support.
 

The four current control programs receiving major AID
 
support are more modest in their goals than the
 
earlier programs of malaria eradication, but are not
 
for that reason less expensive. This is especially
 
trne since they are, for t>e countries themselves,
 
not time-limited. Neither are they simpler to conduct;
 
while they do not require th: total spray coverage
 
and the massive centrally controlled detection
 
apparatus of the eradication programs, they require
 
a greater technical capacity at levels bblow the top
 
of the vertical structure which universally character
ized the national malaria eradication programs and as
 
much decentralization of operational decision-making
 
as is consonant with effective and efficient operations.
 
Moreover, universal dependence on residual insecticide
 
spray (in most cases, still the most cost-effective
 
single tool against malaria) is being supplemented
 
wherever feasible by such additional measures as
 
larviciding, source reduction through better water con
trol and elimination of such vector breeding foci as
 
borrow pits, and biological controls, such as the
 
introduction of larvivorous fish. The need for more
 
and better training is apparent.
 

The following section summarizes the present situation
 
in, first, the four malaria control programs to which 
AID is providing current support; (Nepal, Pakistan, 
Indonesia and Sri Lanka); and second, programs whiph
AID has supported in the past (India, Bangladesh, \ 
Burma, Thailand, The Philipp nes, South Vietnam, 
Cambodia, Laos and Taiwan). Afghanistan, although 
not considered part of the region, is also dealt with 
because of its proximity to Pakistan and the enormous 
border traffic between the two countries. 

20
 



A. CURRENTLY AID-ASSISTED PROGRAMS
 

1. Nepal
 

The Nepal malaria eradication effort began in 1959
 
when the estimated incidence of malaria was
 
approximately two million cases annually; upwards

of 10,000-20,000 deaths occurred annually due
 
directly or indirectly to malaria; and an important
 
area of the country, the fertile inner Terai, was
 
largely unoccupied and grossly underproductive be
cause of hyperendemic malaria. 
After pilot control
 
projects in the mid-fifties, the decision was
 
made to mount a national malaria eradication effort.
 
AID prcvided the majorityof the costs of the pro
gram, both imported commodities and local currency;
 
a team of technical advisors; and training. U11O
 
also provided technical assistance, limited com
modities and training. The program was phased
 
over time to cover the entire country and by 1972
 
the incidence of malaria had been reduced to

approximately 2,500 cases. 
 The AID M1ission termi
ated the project in June, 1972, contrary to the
 
warning of the technical staff that the basic
 
health structure of the country was not ready to
 
take on the important and, indeed, vital task of
 
control of malaria by responding to local out
breaks and providing adequate epidemiological sur
veillance. There followed a rising case load of

malaria, peaking at approximately 15,000 cases by

1974. The Nepal Government recognized that the
 
rising trends of malaria were due to an inadequate

malaria control response by the National Malaria
 
Eradication Organization, which had been greatly

reduced in manpower and budget. A new program of
 
antizalaria activities was drawn up; AID again

responded to a request to provide assistance.
 
The Government of Nepal was particularly concerned
 
that protection from malaria be given to the
 
approximately 2 million settlers, primarily from
 
non-malarious areas of the country, who had come
 
into the formerly malarious areas in the inner
 
Terai and forest fringe. A massive epidemic was
 
avoided by Government of Nepal action and AID
 
assistance.
 

Nepal's present malaria program appears to be
 
soundly conceived and reasonably well executed;

the case-load had been reduced to approximately

10,000 by 1976, and it is expected that further
 
reductions in incidence and improvements in exe
cution will take place in the next two years. The
 
impact of imported cases of malaria from India is
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highly significant; some 35% of all reported
 
malaria incidence is of Indian origin.
 

Integration of malaria control and general health
 
services is moving slowly; significantly, malaria
 
control is less effective in areas where control
 
responsibility has been assigned to the health
 
service, in part because of inadequate preparation
 
for the change. It is improbable that the inte
grated services will be able to provide adequate
 
control of malaria by 1980, when the present
 
assistance program will be concluded. There are
 
some areas of Nepal where integration may be
 
feasible (e.g., Siraha, Saptari), but epidemiolo
gical reviews must precede the integration effort.
 
In other districts (e.g., Kaski) the malaria.
 
structure has been used to assume many of the
 
responsibilities of the general health services
 
(e.g., to provide immunizations); this has in
 
general proved to be more successful.
 

AID's current assistance to Ilepal, provided in
 
coordination with the UNDP, WHO, and to a lesser
 
extent, the U.K., will provide more planning and
 
implementation time to develop a basic health
 
infrastructure which can contain malaria at an
 
acceptably low level, carry out a wide range of
 
malaria control techniques for long-term program
 
development, and prevent a serious increase in
 
malaria in the future. As noted above, however,
 
it is improbable that general health services will
 
by 1980 be capable, unassisted, of containing
 
malaria and successfully carrying out all its
 
other tasks. AID should consider continued
 
support pending a technically sound expectation
 
of maintenance of an acceptable level of perfor
mance by the Nepalese health services.
 

2. Pakistan
 

The malaria efforts in Pakistan have not met with
 
continued success, basically for one reason -
lack of government commitment to support and carry
 
out the work. The earlier malaria program
 
supported by AID did lower the incidence of
 
malaria to a level of approximately 3,000 reported
 
cases in 1966 from a pre-program total of an
 
estimated 15 million cases in the 1950's. For
 
lack of adequate GOP support of the malaria pro
gram, AID decided to withdraw its support for
 
malaria activities in Pakistan; AID assistance was
 
terminated in 1972, when the reported caseload
 
was roughly 600,000.
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By 1975, the caseload was up to "several million
 
cases"; some malaria workers considered the actual
 
incidence to have been at the pre-program level of
 
15 million. There were many reasons for this
 
massive resurgence: a government which was not
 
fully committed to funding what had become a
 
low-priority program after AID withdrawal; a
 
premature and inadequately planned attempt to
 
integrate the malaria program into the basic health
 
services as a temporary unit, resulting in a loss
 
of operational efficiency; vector resistance to
 
DDT and BHC; changes in the ecology of Karachi
 
and its emergence as an area of high malaria
 
incidence; inadequate provision Bor urban opera
tions; and decentralization of the malaria program
 
(in line with a general overall policy of increased
 
provincial autonomy) from a nationally directed
 
to a province-directed effort--a major cause for
 
the rapid return of malaria, especially in the
 
Sind.
 

Despite the foregoing, Pakistan's AID-assisted
 
current efforts to control malaria are showing
 
rapid results; Pakistan, along with Nepal and
 
Indonesia, is a member of very select group of
 
Asian countries which have shown themselves able
 
to bring about a reduction in the incidence of re
surgent malaria. In the case of Pakistan, the
 
reduction has been dramatic -- from an officially
 
reported 240,000 cases (unofficially estimated
 
5-10 million) in 1975 to about 120,000 reported
 
cases in 1976 and an anticipated further drop in
 
1977. Official, detected cases are far below the
 
actual incidence, but the gap is shrinking; so is
 
malaria incidence. While some share in this
 
success is attributable to higher morale among
 
malaria workers who now see improved career
 
possibilities within a permanent health service,
 
the principal reason for declining malaria
 
incidence was the replacement of DDT and BHC -- to
 
which the major vector had developed almost total
 
resistance -- by malathion. While the use of
 
malathion was accompanied by unfortunate results
 
in the form of illness and even a few deaths on
 
the part of spraymen accustomed to the carelessness
 
which Virtually non-toxic DDT had made possible,
 
the morbidity and mortality prevented by the use
 
of malathion demonstrate beyond question that
 
malathion was the proper insecticide of choice and
 
should continue to be employed during its period
 
of effectiveness--which will unfortunately be
 
shorter than was the useful life of DDT.
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The present malaria control program has halted the
 
epidemic of 1974-75, and by the end of 1980, the
 
incidence may be stabilized at the level of perhaps
 
35,000 cases annually. However, the continued con
trol of malaria in Pakistan through the decentral
ized programs of the four provinces (Punjab, Sind,
 
North West Frontier Province and Baluchistan) is
 
not likely to occur without strong committed lead
ership. A national operational structure with its
 
own designated budget would permit economies of
 
scale in administrative leadership as well as
 
other resources, but would still need timely and
 
adequate support from the provinces.
 

The problem areas will continue to be in the North
ern Sind and Southern Punjab districts, with local
 
problems in the North West Frontier Province. In
tegration of malaria control into basic health ser
vices in these areas is questionable for a long
 
period of time. Pakistan will continue to require
 
external assistance, particularly technical assis
tance, for some time beyond the 1979 termination of
 
the present support agreement. The area of most
 
critical need is the development of health de
livery infrastructure.
 

3. Indonesia
 

The Indonesia malaria program on Java and Bali has
 
reduced the malaria case load to approximately 12
 
125,000 cases from what was estimated at 20-25 mil
lion cases in the pre-malaria program stage; inci
dence on Java and Bali is declining. Present AID
 
assistance to this malaria effort has been largely
 
limited to Development Loan financing of commodi
ties, although some research support and limited
 
technical assistance are also provided. The Indo
nesian Government meets all local costs and a por
tion of the foreign exchange costs of this program.
 
The major malaria effort in Indonesia needs now to
 
be focused on antimalaria activities in the Outer
 
Islands; outside assistance is being requested for
 
this purpose. If transmigration plans (calling for
 
massive movemrent from over-poulated Java and Bali 
to the Outer Islands) are to be successful, malar
ia control is an essential service which must be
 
provided.
 

Beyond the planned movement under the transmigra
tion program, however, there is large-scale self
generated population interchange among the islands,
 
no small part of which is made up of transmigrants
 
returning to their original homes. Reinfection of
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"clean" areas is very possible.
 

The Study Group is informed that the World Bank,
 
now considering a loan to Indonesia to cover the
 
transmigration of about 5,000 families, is
 
already discussing with AID the need for malaria
 
control in the areas to be settled. The Study
 
Group is also informed that the Government of
 
Indonesia envisions the movement of some 500,000
 
families. Clearly, the program of malaria control
 
requires geographical expansion, with more
 
emphasis in the malarious areas to be settled.
 
Support for the effort is necessary, in conjunc
tion with other sources of assistance (such as
 
IBRD). Without control of malaria, the opening
 
of new areas for settlement and agricultural devel
opment will be unsuccessful. Foreign technical
 
assistance may have to be augmented, given the
 
shortage of trained personnel in Indonesia.
 

4. Sri Lanka
 

Sri Lanka's earlier malaria eradication program, to
 
which AID made a relatively small contribution in
 
insecticide (DDT) and local currency, was one of
 
the most successful in Asia. At one point (1963),
 
Sri Lanka reported only 17 cases of malaria.
 

For the same reasons which caused the failure of
 
the Indian malaria eradication effort--poor sur
veillance as the malaria program was integrated
 
into basic health services; concentration by health
 
workers on family planning to the virtual exclu
sion of other interests; inadequate budgets;
 
and, in addition, rapidly developing mosquito
 
resistance to DDT, the disease recrudesced to
 
epidemic proportions, with over 550,000 reported
 
cases at the peak of the epidemic in 1969 (and
 
actual incidence estimated up to 2.5 million).
 

Sri Lanka has initiated an intensive five-year
 
malaria control effort, calling for wide-spread
 
residual spraying of malathion for the first two
 
to three years of the program to lower the inci
dence to more tolerable levels. Over the balance
 
of the planned program, there will be limited
 
focal spraying. The prospects for success in this
 
program are good if the present expected support
 
levels continue.
 

The newly approved malaria control project for
 
Sri Lanka appears well conceived and operationally
 
sound. Some of the lessons learned in providing
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assistance for malaria work in other countries
 
are being used in Sri Lanka. The country itself
 
has indicated its interest in malaria by making
 
malaria control its Number One priority for
 
external assistance. The country has approved in
 
principle a five-year budget for the project. The
 
leaders of the malaria program asked for interna
tional assistance in holding an in-depth review
 
of current performance and future plans. A com
prehensive plan of operations has been carefully
 
prepared and approved by the Government; AID has
 
responded to the assistance request along with
 
other donors and in coordination with the World
 
Health Organization. The project has clear
 
objectives and an evaluation mechanism is in
 
place. AID will provide direct technical and
 
managerial monitoring of the project, including
 
careful monitoring of the use of malathion,the
 
insecticide of choice. It is planned to encourage
 
a broad spectrum of malaria control pilot
 
studies using alternative methods of control.
 

The project appears well designed to meet its
 
objective: to halt the present epidemic, and to
 
allow malaria control to be integrated into the
 
general health service in a planned and orderly
 
way.
 

Sri Lanka's continued poverty and limited foreign
 
exchange resources, however, suggest foreign
 
assistance; financing of imported comrmodities
 
and support of applied research may be necessary
 
for two or three years beyond the present five
year program. Given the U.S. comparative advan
tage in these areas, AID should examine the
 
advisability of providing some of this needed
 
help.
 

B. PREVIOUSLY AID-ASSISTED PROGRAMS
 

. India
 

Resurgence of malaria in India has been fully
 
as dramatic as that in Pakistan. After a period
 
of unbroken success during which malaria incidence
 
dropped from an estimated 75 million cases in thb
 
pre-program period to less than 150,000 cases in
 
1965, the incidence has risen inexorably to 5.8
 
million reported cases in 1976, and unofficial
 
estimates put the actual case-load as high as
 
15-25 million. India is now spending 70% of the
 
national health budget, plus large amounts of
 
state health budgets, to bring the disease back
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under control; to restate, annual expenditures for
 
malaria control are now as high as they were for
 
entire five-year plans for malaria eradication a
 
decade ago.
 

AID support of India's antimalaria effort was
 
initiated in the: mid-fifties and terminated in
 
1972. It totaled almost $110 million in grants
 
and loans, plus $182 million in United States
owned local currency -- nearly a third of AID's
 
total support of all malaria programs, world-wide,
 
and well over halfTf such support in Asia.
 
As noted above, dramatic success in reducing
 
malaria almost to the vanishing point was followed
 
by equally dramatic resurgence. Where India was
 
once concerned about importation of malaria from
 
its neighbors, India itself is now the source of
 
over a third of malaria cases in Nepal.
 

India's resurgent malaria traces to all of the
 
causes previously cited; in recent years, there
 
was an additional factor: premature decentraliza
tion of antimalaria efforts which gave responsibil
ity to block leaders who lacked the essential
 
skills.
 

The program of control of malaria is being
 
revitalized by the National and State Governments.
 
The disease is now at epidemic levels in several
 
parts of India, with Gujarat, Orissa, Madhya
 
Pradesh, and Punjab-Haryana being especially
 
affected. The new malaria control effort will
 
take several years to reduce malaria to levels
 
which India considers tolerable. Indian officials
 
believe that a vertical operational structure is
 
necessary to supervise block and state plans for
 
spraying, larviciding and coordination with other
 
agencies in regard to source reduction and water
 
management.
 

The program, still termed the National Malaria
 
Eradication Program (since the term "control" is
 
considered pejorative and unlikely to elicit
 
essential financial support)has in fact been
 
converted to an apparently thorough-going control
 
program. Since the conversion took place only
 
in April, 1977, and since the training program
 
at the National Institute of Communicable
 
Diseases remains (to date) essentially unchanged
 
from that considered appropriate for eradication,
 
it is too early to evaluate its success. At
 
last report, malaria incidence was still rising,
 
although reportedly at a rate less rapid than a
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year ago.
 

The National Institute of Communicable Diseases
 
(NICD), once the bell-wether of malaria training
 
centers, no longer enjoys preeminence in the field,
 
and would require extensive reorientation and
 
technical support in order to serve as a regional
 
malaria control training center.
 

India's determined self-reliance and go-it-alone
 
posture have been slightly modified, to the
 
extent that India has recently requested WHO
 
advice in modifying the structure and content of
 
courses at its training center. India has already

taken action to increase its own budgetary
 
provision for antimalaria programs; and is moving

towards (but will not soon achieve) self-suf
ficiency in insecticide production capacity.

Beyond this point, it is not a simple matter to
 
project future developments. A crash program
 
for India, speeding up the current incidence
reduction effort, would he very costly, and even
 
a continuation of India's existing and projected
 
effort may require outside help until malaria is
 
reduced to a level which is acceptable to India
 
and thereafter containable without major external
 
assistance. Simple allocation of U.S.-owned,
 
PL 480-generated rupees is not adequate; these
 
represent a claim on existing resources, not
 
new resources. One commodity requirement that
 
external assistance could easily help meet is
 
that for antimalarial drugs, primarily chloroquine.

India now uses a third of all chloroquine produced
 
in the world, and can produce only one-eighth of
 
its requirements.
 

2. Burma
 

Although Burma was at one time a recipient of
 
small-scale AID assistance to its antimalaria
 
efforts, AID has had no program activity in
 
Burma for more than 20 years.
 

The modest efforts against malaria being made by

Duriu aZ. this time are not sufficient to do much
 
more than contain the disease in limited focal
 
areas. Outside assistance seems required if a
 
larger program is to be launched.
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3. Bangladesh
 

In Bangladesh, AID assistance provided support to
 
one of the better malaria structures in Asia; this
 
malaria program is now integrated into the health
 
services of the country.
 

In those parts of the country where malaria is not
 
a problem, the former malaria personnel are doing

multi-purpose health work. 
In areas where malaria
 
is a serious problem, the personnel are primarily

engaged in malaria control activities.
 

Malaria is mainly concentrated in the hyperendemic

Chittagong Hill Tracts, Sylet, and along the
 
Assam and Tripura border areas.
 

AID assistance, which was terminated in 1972,

provided support to an effort which reduced to
 
6-7 million (out of the estimated 75 million in
 
Bangladesh) the number of people now at serious
 
risk of malaria.
 

AID's past assistance to research on the
 
serological diagnosis of malaria has proven very

useful in Bangladesh and an on-going applied

research effort, funded by the Center for Disease
 
Control of the U.S. Public Health Service, is
 
continuing in that country to increase the use
fulness of these serological tools. AID is
 
presently considering modest support to malaria
 
control research (larviciding studies in the
 
Chaklapungee area).
 

There is need for a long-term effective malaria
 
control effort in Bangladesh; otherwise malaria
 
will begin to return to the central lowlands, which
 
are now virtually free of malaria. The present

malaria strategy in Bangladesh will not prove

successful unless additional commodities, training

and research support can be provided. Given
 
Bangladesh's extreme poverty, which has prompted

AID and other foreign donors to designate it as
 
one of the nations which must receive assistance
 
on the softest possible terms, iL seems certain
 
that the needed added resources can only ceme
 
from foreign assistance. The need is vital and
 
immediate. AID is presently considering its future
 
role in supporting malaria control efforts in
 
Bangladesh, and has projected an assistance role
 
in its present program plans, but is awaiting

definitive decisions by other bilateral donors.
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The Study Group was informed that the Netherlands
 
is considering assistance to Bangladesh; to the
 
extent that such assistance is forthcoming, the
 
need for AID participation may be reduced or
 
eliminated. An assistance pabkage coordihated
 
like the Sri Lanka model may be possible.
 

4. Thailand
 

As was the case in Pakistan, malaria efforts in
 
Thailand have had *imited success and incidence
 
of malaria has increased markedlysince the termina
tion of AID support for the malaria program. The
 
principal reason for malaria resurgence is the
 
lack of a government commitment to support and 
carry out the work which the Malaria Division and
 
its parent organization, the Office of Communicable
 
Disease Control, fully recognize to be necessary.
 
The Malaria Division's budget, about two tenths
 
of one percent of the national budget, has
 
remained fixed for several years, while all costs
 
have risen; as a result, both spray and surveil
ance coverage are now sharply limited. The pro
gram which had lowered malaria incidence from
 
8-10 million per year in the mid-50's to approx
imately 128,000 by 1966, is now facing upwards
 
of 300,000 reported cases in 1976, (with every
 
possibility that the actual number was over
 
three times this level). Further, the trend
 
for 1977 is up.
 

AID withdrew support for the malaria program in
 
1971 and for the Thailand Malaria Operational
 
Research Unit (TIMORU) in 1972. In retrospect,
 
the AID decision to withdraw program support at
 
that time was short-sighted; the Thai Governrent
 
was unable or at least failed to provide budgetary
 
resources to meet insecticide requirements for
 
the following year and AID withdrawal was not
 
preceded by realistic forward planning which could
 
have enabled the program to carry on successfully.
 
The decision to withdraw support from the TMORU
 
project appears at this point to have been better
 
justified; a good.deal of its work is being done
 
by either Thai institutions or other assisting
 
groups such as the SEATO laboratory-and WHO.
 

The current malaria situation in Thailand is
 
considered serious and is expected to worsen. The
 
impact of the disease is especially severe in the
 
newly developed areas in Eastern Thailand, the
 
gem-mining areas and in the forest and forest
fringe areas of the Northeast and Northwest.
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The Malaria Division has developed anew plan of
 
operations to deal with rising incidence, but the
 
Finance and Economic Development Ministries have
 
not approved financing.
 

In parallel with increased support from the Thai
 
budget, AID should consider assistance to support
 
of malaria control in Thailand.
 

5. The Philippines
 

The Philippines have continued a relatively stable
 
malaria effort without gains or major losses since
 
the withdrawal of AID assistance in 1972. The
 
process of integration is slowly being organized

by the Ministry of Health and the Provinces to
 
provide a multi-faceted basic health service
 
including malaria control. 
AID assistance to
 
malaria control in the Philippines was directly

instrumental in establishing an institution and
 
reducing the disease in larce parts of the country.

AID support of the Internati6nal Malaria Training

Center in Manila was the principal reason for the
 
center's existence and success. This institution
 
played an extremely important training role for
 
health and malaria professionals not only for
 
Asia, but for the entire world. The closing of
 
this institution because of lack of support was a

major setback to the world-wide program of anti
malaria work. An institution of this quality

is needed now and should be developed. However,
 
it will be several years before an institution
 
can be developed to match the caliber of the for
mer METC in Manila.
 

The hard-core malaria areas of the Philippines are
 
gradually expanding and a slow rise in case rates
 
is predictable over the next few years. The Sulu
 
area and Palawan already have serious problems of
 
infection.
 

The present malaria control effort limits but
 
does not contain the disease. WHO experts pre
dict a focal epidemic within a five year period,

followed by a general increase in incidence.
 

Philippine malaria control officials were primarily

concerned over the problem-of transportation.
 

The present program in the Philippines suffers
 
from limited budgetary support, but in particular

from the government-wide shortage of foreign ex
change for imported commodities. The Western
 
Pacific Regional Office of WHTO, located in Manila,

has agreed to act as agent in procuring the
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importad insecticides used for residual spraying;
 
the local currency equivalent of the foreign
 
exchange costs for such procurement, provided from
 
the budget of the Ministry of Health, is used to
 
defray WPRO expenses in Manila. The problem of
 
transportation has proved less tractable; no
 
vehicle imports have been authorized for many
 
years, and the newest of the vehicles used by the
 
malaria Ltaff are reportedly ten years old. U.S.
 
military excess stocks may provide a partial answer;
 
officials of the Philippine Malaria Control Program
 
appear to have been unaware of this source of
 
potential assistance.
 

6. Indochina
 

The malaria programs in Cambodia and Laos, at one
 
time assisted by AID, were never conducted in a
 
manner which was conducive to ultimate success,
 
because of such outside factors as wide-spread
 
insurgency. The Viet Nam malaria program prior
 
to the war was considered excellent, and might
 
well have led to expected success if it had been
 
possible to carry out plans. Even during the war
 
period, the malaria program was effective in
 
maintaining a satisfactory level of malaria con
trol in certain areas of South Viet Nam. Reported
ly, malaria is again resurgent in South Viet Nam;
 
WHO reports relatively successful malaria control
 
in the North.
 

AID assistance to Laos and Cambodia was limited
 
to small commodity grants, and no country-wide
 
effort was mounted in either country. Both coun
tries at present are experiencing wide-spread
 
malaria epidemics; hO reports several hundred
 
thousand cases in Cambodia, and in Laos, the
 
entire population outside of Vientiane province
 
is considered at risk.
 

7. Taiwan
 

With AID assistance, Taiwan mounted a program
 
which resulted in the eradication of malaria. The
 
country is free of the disease.
 

8. Afghanistan
 

Afghanistan maintains a national malaria control
 
program, aimed primarily at prevention of epidemics
 
in the more important agricultural areas: the
 
Kandahar area; areas around Jalalabad; and areas
 
along the Kunduz River to the Oxus River, and along
 
its southern banks.
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Most recent official reports (1975) indicate more
 
than 77,000 cases of malariawith major epidemics
 
in Laghman., Kunar, Ghaziabad and Jalalabad, (where
 
the annual parasite index was an incredible 101.60).
 
Conditions in 1976 reportedly worsened -- more
 
generally epidemic and higher case rates.
 

Afghanistan requested AID assistance in May 1976;
 
AID did not agree to supply assistance.
 

The impact of the Afghan malaria problem extends
 
beyond Afghanistan; an estimated one million
 
people cross the border with Pakistan each year,
 
and malaria can move in both directions. Labora
tory examination of malaria blood-slides at
 
Ghazni, Afghanistan, showed about 10% malaria
positive results in 1975; half of these positives
 
were labeled "imported".
 

It is apparent that without external assistance,
 
Afghanistan, one of the countries designated by
 
the U.1. as "least developed", will be unable to
 
do more than contain the disease in focal areas,
 
will be subject to periodic epidemics, and will
 
adversely affect the malaria control efforts of
 
Pakistan and Iran.
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II. 	 JUSTIFICATION FOR AID SUPPORT
 

Should there be continued AID involvement in Malaria
 
Control? AID's mission is to help the people of the
 
developing nations correct the growing disparity in
 
real incomes between the "rich' and the "poor" coun
tries. Through both bilateral and multilateral
 
assistance AID is trying to respond to the problems
 
poor people, in the world's poorest nations, face every
 
day. But AID's resources are limited, and so to get
 
maximum results AID focuses its efforts:
 

1. 	 On priority sectors (agriculture, population,
 
health and education),
 

2. 	On the poorer countries (three fourths of U.S.
 
assistance is to countries with per capita
 
incomes of $300 or less);
 

3. 	On projects and activities that reach the poor
 
majority directly;
 

4. 	On activities that utilize those technological,
 
scientific and material resources the U.S. has
 
a comparative advantage in providing;
 

5. 	On projects and activities where the ratio
 
between the overall costs and the benefits to
 
the target group are relatively best (in any
 
case, above a conventionally accepted minimum).
 

Poor health is one of the most important of these pro
blems faced by the poor. Reduced well-being is one
 
of the major negative effects of poor health but
 
others include reduced productivity and a heightened
 
susceptibility to other disease. These result in
 
still further deterioration of health and productivity.
 
In the countries of Asia, malaria is one of the major
 
factors in poor health. Assistance to properly
 
designed and administered malaria control programs can
 
meet each of the criteria suggested by the five foci
 
of AID assistance listed above. The criteria form a
 
set of necessary conditions for AID assistance under
 
the Agency's curront policies, and examination of each
 
of them in turn provides a strong case for continued
 
involvement in the control of malaria and other
 
vector-borne diseases.
 

Health is one of the four priority areas of AID involve
ment. The spillover or interaction upon other priority
 
areas is substantial and widely recognized. It is
 
sufficient here to note the commonly accepted correla
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tions between infant mortality and fertility and be
tween better health and performance in education. The
 
relationship to the AID priority area of agriculture
 
arises because productivity in agriculture, which
 
with its related industries employs a majority of
 
the work force in the less developed countries and
 
provides the bulk of their incomes, is strongly
 
affected by health. Malaria is a major factor in the
 
lives of many of these farmers, to such an extent that
 
in many countries it is fatalistically accepted as an
 
unalterable fact of life. This has the paradoxical
 
result that the perceived or felt need for the allevia
tion of this major scourge is reduced or in some
 
instances, practically non-existent. But despite this
 
lack of perception, the impact of malaria and other
 
vector-borne diseases upon the well-being of this
 
major target group is great. In many Asian countries,
 
periods of maximum debilitation from the disease
 
coincide with the periods of maximum labor demand -
planting, transplanting, and harvest -- a circum
stance that magnifies their economiic import.
 

The Asian countries in which malaria is endemic are
 
among the poorer nations of the globe.
 

Malarial Nations In The Fegion 

1973 GNP/Capita 1973 GNP/Capita 
Country (U.S. $Equivalent) Country (U.S. $Equivalent) 

Bangladesh 
India 

70 
210 

Pakistan 
Philippines 

150 
270 

Indonesia 100 Sri iLnka 110 
Nepal 90 Thailand 240 

The impact upon the poor majority in the recipient
 
countries is direct and marked. The negative impacts
 
of the vector-borne diseases would fall predominantly
 
upon the poor even if their distribution were random
 
or indiscriminate, for the simple reason that the
 
poor are a majority. However, because of the high
 
correlation between the environ-mental circumstances
 
of families or individuals and their incomes, the
 
expected incidence of these diseases is greater among
 
the poor majority.
 

The U.S. has a comparative advantage Atn providing a
 
range of the external inputs required for a successful
 
malaria reduction and control effort. These inputs
 
available from the U.S. include technical assistance
 
(we have a significant pool of trained, experienced
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people created by the U.S. participation in the world
wide eradication effort of the 1950's, military
 
involvement in malarious areas, the number and quality
 
of our health training institutions and the attention
 
we give to organization, logistics, general management
 
and administration), equipment, certain chemical and
 
pharmaceutical supplies and research activity.
 

Not all of these inputs need be or should be provided
 
to each cooperating country's program. Each proposed
 
program should be carefully examined and the type
 
and form of U.S. assistance determined by the parti
cular circumstances of the proposed program, including
 
the availability of financing or inputs from other
 
donors. (This question is discussed at greater
 
length in Sections IV, V, VI and VII of this report).
 
Here it is sufficient to note that since the U.S.
 
does have a comparative advantage in providing some
 
of the needed inputs, another of the necessary condi
tions for continued U.S. participation in malaria and
 
vector-borne disease programs is satisfied.
 

The requirement of a sizeable positive ratio between
 
the benefits and costs of malaria control programs
 
calls for a more detailed exposition. ' ideal de
velopment project selection procedure would compare
 
the benefit-cost measures of all projects which might
 
qualify for consideration on the basis of their inci
dence, relationship to priority areas, and other less
 
quantifiable criteria, and after such comparison,
 
select for implementation those with the most favor
able returns until the available resources were all
 
allocated. In practice it is impossible fully to
 
compare the very large set of qualified projects, so
 
it has become conventional in AID to exclude all pro
jects with an internal rate of return below 15% and
 
to evaluate the remaining projects on the basis of
 
their over-all impact and their administrative, tech
nical, and social feasibility. Other summary evalua
tion measures such as the discounted present value of
 
the projects' economic benefits net of all economic
 
costs are also usually examined. But the basic
 
rule remains unchanged. A minimum ratio between the
 
benefits and the costs must be reached or exceeded to
 
justify the use of scarce resources for a given
 
project or activity.
 

"Cost effectiveness", which in the health program
 
case may be defined as the estimated cost per day of
 
illness or death avoided, is a sometimes more easily
 
calculated and understood measure of economic feasi
bility. Its application to health problems results in
 
the suggestion that available resources should continue
 

39
 



to be applied to the control of a specific disease
 
or disability so long as the application of resources
 
there leads to the expectation (in the technical
 
statistical sense) of more relief for more people
 
than the diversion of those resources for other pur
poses. Such calculations are obviously uncertain
 
at best. But it is better that they be made on the
 
best judgment of health professionals, by letting
 
that judgment inform the decision of budget makers,
 
than that budget and resource allocations be.made
 
on whim or chance. In assessing whether the benefit
cost ratio criterion (or its surrogate -- cost effec
tiveness) is met, care must be taken that all of the
 
economic costs are properly attributed. The costs of
 
the surveillance and epidemiological intelligence
 
operations incorporated into a continuing malaria con
trol program may be high, particularly since so much
 
of the needed training, equipment and administrative
 
structure must be newly provided. However, the bene
fits are not limited to relief of malaria. The sur
veillance operation will be an integral part of a
 
basic health services structure, and associated
 
benefits arise from the alleviation of a wide range
 
of health problems. Some of these costs should thus
 
be allocated to other diseases, and the aggregate
 
cost of the malaria control activity reduced for analy
tical purposes.
 

Annex 2, Economic Analysis of Malaria Control, examines
 
the application o Tgenerally accepted formula for
 
calculating the benefit-cost ratio of malaria control
 
programs to three widely divergent country situations:
 
malaria of catastrophic proportions (Sri Lanka),
 
malaria which threatens a major economic development
 
effort (Indonesia), and malaria which threatens
 
economic gains in which the U.S. has a major invest
ment (NTepal). In each instance, the benefits of the
 
program exceed the costs by a figure well in excess of
 
the "conventional minimum".
 

AID's future involvement in malaria control will
 
clearly be conditioned by the requirement that the
 
cooperating recipient countries take significant self
help measures. These will have to take several forms-
--financial, administrative, and logistical. Larger
 
budget allocations and expeditous disbursement for
 
malaria control and other health activities will be
 
major steps.
 

To assure these self-help measures are taken, AID
 
commodity assistance or support of local costs should
 
be, at least in part, on a reimbursable basis. Some
 
countries receiving assistance may, at least initially,
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find reimbursable assistance troublesome. 
They would

be required to spend their own money before receiving

AID assistance 
-- even though they woul-be doing

so against an agreement which assures reimbursement
 
if all conditions were met. 
The funds for reimburse
ment would be unambiguously available for disbursement,

obligated by the project agreement between AID and

the recipient cooperating country. AID (and U.S.
Government) regulations normally permit such agree
ment only in those instances where funds have been
 
appropriated and are available.
 

Because the cooperating country will be purchasing the

inputs and arranging the training and, most importantly,
will have a proven, working organization and system of

its own in place, there is a better chance that selfhelp measures will 
be lasting and embodied in a con
tinuing institution or system. 
 (Annex 4, Reimbursable

Assistance, examines in greater detail the-range of
rdhrms of donor assistance inputs and the degree of
implicit donor control. 
Annex 4 also explores the

technique of Output Financing.)
 

In addition, regular evaluation procedures with provi
sion for feed-back of results into modifications of

design and administration of the program should be
 
included.
 

Of crucial importance is the need to structure AID
assistance so 
that it builds on (or helps create)

institutions in the recipient country that will be

able to continue to provide health services in a

cost-effective manner after the termination of AID

assistance. 
This may require some AID assistance beyond the period needed to reduce malaria from epidemic

proportions, but the assistance will still be time
limited and probably inexpensive. The termination of
AID assistance should be set by achievement of certain
 
purposes (e.g. a cost-effective system of vector
borne disease control installed and operating) rather
 
than by arbitrary time limits. 
But it should not
be forgotten that as the expected incidence of disease
 
declines, so must the cost of operating the system..

Otherwise cost-effectiveness will be destroyed.
 

AID's future assistance in malaria control should be
 
as completely integrated with assistance from other
 
donors as the agency can make it without losing
effective control over its inputs. 
The reimbursement
 
technique will help to keep such control. 
This re
commendation for multidonor involvement is not
intended to suggest that funds should be channelled

through a multilateral or international financial
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institution. Instead, it is intended to mean that
 
collaborative, consortium planning and monitoring
 
arrangements should be used.
 

Finally, the new requirements for environmental impact
 
assessments in the preparation of many AID-financed
 
projects also present an opportunity to reduce
 
malaria incidence--an opportunity that should be fully
 
exploited. Appraisal of proposed construction pro
jects should explicitly consider the impact of design,
 
location and borrow pits upon the incidence of a
 
vector-borne diseases. Ways to build consideration of
 
these factors more firmly into the project appraisal
 
process should be investigated, and implemented
 
quickly if found feasible.
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IV. CRITERIA FOR AID SUPPORT FOR MALARIA CONTROL
 

Between 1957, when the U.S. Government first put its
 
full support behind the world-wide malaria eradication
 
effort, and the present time, changes in policy for
 
providing technical and financial assistance to malar
ia programs have been necessary. The current AID
 
policy on Malaria Programs was issued on July 3, 1973
 
(AIDTO Circular A-733). This policy was established
 
following the recognition by the World Health Assembly

that complete eradication of malaria was not possible

in some areas within the foreseeable future and that
 
malaria control should be the goal for such areas.
 

The reorientation of existing malaria programs from
 
eradication to control involves a number of considera
tions not previously encountered. The most important
 
of these are:
 

1. 	The goal of antimalaria programs has to be
 
changed from a total, permanent interruption of
 
transmission of the disease to the reduction of
 
its incidence to a tolerable level at which it
 
no longer constitutes a major public health
 
problem. However, the degree of tolerance, in
 
terms of morbidity and mortality, has been left
 
undefined.
 

2. 	Malaria control operations, to be cost-effective,
 
have to be concentrated in those parts of a
 
country where endemicity is at the highest level
 
and where its impact on the health or economy of
 
the population is greatest. The difficulty in
 
delimiting such priority areas is obvious, not
 
only for social, economic and political reasons,
 
but also because endemicity above a certain
 
degree has a greater effect on infants and children
 
than on the whole indigenous cummunity.
 

3. 	Acceptance of the malaria control concept has
 
been slow in some areas because, in contradistinc
tion to malaria eradication, it held no promise

of rapidpermanent relief but had to be planned
 
as a long-term, continuous and un-spectacular
 
corrnmitnent, not likely to generate much enthusiasm
 
and demanding a great deal of steady devotion to
 
a very distant goal.
 

4. 	Considerable uncertainty exists concerning the
 
organization for malaria control. Is a vertical,
 
target-oriented, mass-campaign type of orcraniza
tion required or can the responsibility for
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control operations and surveillance activities
 
be adequately carried out by the basic health
 
services? The latter might give malaria control
 
the broad basis that it requires but lack the
 
driving force which has been characteristic of
 
the mass campaigns. A policy judgment on organi
zation cannot easily be made in the absence of a
 
careful country-specific technical evaluation of
 
the extent to which malaria ccnstitutes a pro
blem and the degree to which the basic health
 
services have been prepared to deal with the
 
problem.
 

5. 	A most important consideration is whether the
 
technical and financial assistance of interna
tional and bilateval agencies, so generously
 
provided to the malaria eradication programs,
 
would continue to be available for malaria control.
 
Uncertainty has arisen because most donors find
 
a long-term aid effort unattractive. Specific
 
short-term results are sought, with foreign aid
 
seen as a series of a specific efforts aimed at
 
specific problems amenable to quick, or at least
 
time-limited, solutions.
 

Section VI, Organization for M.alaria Control, deals 
with the first four of these points. In respect to 
point 5, and as it concerns AID, AID's current policy 
on malaria is set forth in AIDTO Circular A-733, 
July 3, 1973, a document which also establishes the 
criteria for considering assistance to country ralaria 
programs.l/ The policy and related criteria are in 
most respects sound; with a few adjustments, the 
policy should continue to be effective for the fore
seeable future. The Study Group recognizes that its 
terms of reference do not extend beyond advising the 
Asia Bureau; it nevertheless recommends AID considera
tion of certain clarifications or its present policy. 

Section III, Justification for AMD Support, sets forth 
in detail the extent to which suzr-ort of antimalaria 
efforts reflects the New Directions orientation of 
current and future AID progrers. it is sufficient 
at this point to observe; 

1/ 	Annex 3, AID Policy on Malaria Programs, extracts
 
AIDTO Circular A-733, including both the policy
 
statement and the criteria for considering
 
assistance to country malaria programs.
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(a) that in those countries where malaria is a major
 
public health problem (including all of the
 
countries of the Asian Region), malaria has an
 
inseparable impact on each of AID's priority
 
sectors -- agriculture, population, health and
 
education -- and, in fact, on all aspects of
 
socio-economic development;
 

(b) that malaria strikes hardest in the poorer
 
countries (none of the countries in the Asian
 
Region has a per capita gross national product
 
as high as $300);
 

(c) 	that malaria has its major impact on the poor
 
majority, and, equally significant, malaria
 
mortality is highest among the very young -
infants and children below the age of 14;
 

d) that the U.S. has a comparative advantage in
 
providing many and even most of the technological,
 
scientific and material resources required to
 
control malaria;
 

(e) that benefits of malaria control to the target
 
group are high in relation to the overall costs.
 

The Study Group believes that AID's policy on malaria
 
(and/or its implementing criteria) should deal speci
fically and explicitly with eight major points.
 

1. 	The Extent to which Malaria Constitutes a Major
 
Problem. AID should be prepared to consider
 
assistance to country malaria programs in those
 
instances where there is a critical need to
 
protect a substantial U.S. investment in terms
 
of gains already made or a need to prevent
 
malaria from becoming a deterrent to other
 
country development programs.
 

2. 	The Nature of the Country's Preliminary Preparation.
 
AID should be prepared to provide selective
 
assistance to national antimalaria efforts on a
 
case-by-case basis. As a precondition for con
sideration of such assistance, AID should insist
 
that the country demonstrate its o;n interest in
 
and concern about malaria through the development
 
of an appropriate plan to control malaria and the
 
provision of an adequate budget and staff to
 
carry out the country program.
 

The malaria plan should be technically, admini
stratively and financially sound -- as determined
 
by AID after review of the recommendations of a
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joint WHO/LDC evaluation team. At a minimum,
 
the plan should describe:
 

(a) the broad strategy to be adopted to reduce
 
malaria incidence to a level where it no longer
 
qonstitutes a serious public health problem, and
 
the range of tactics to carry out the strategy.
 
Specifically, the technical strategy will control
 
the need for resources and external technical
 
advisory assistance and enable assessment of
 
organizational efficiency.
 

The plan should make provision for the utilization
 
of various methods of malaria control supplementary
 
and/or alternative to the use of residual insecti
cides, as appropriate for the individual country;
 
should include a plan for urban malaria control;
 
and should provide for the installation within the
 
host government of a cost-effective system for
 
continued control after malaria incidence has
 
been reduced to a predetermined acceptable level.
 

(b) the organization through which the plan is to be
 
implemented, including staffing requirements.
 

(c) the nature of and provision for meeting national
 
training and research requirements.
 

(d) the extent of national budgetary support for
 
the life of the project.
 

(e) foreign financing and staffing requirements for
 
the life of the project.
 

(f) provision for regular, continuing program evalua
tion.
 

In this connection, the Study Group notes with approval
 
the impetus and assistance provided by AID and WHO to
 
Sri Lanka in its successful efforts to produce such
 
a plan. Significantly, the degree of forward planning
 
played a major role in the successful elicitation of
 
multidonor funding which characterizes the Sri Lanka
 
program.
 

One of the first actions which AID might undertake
 
(with WHO) in any country which requests support of
 
its antimalaria effort is to provide assistance to
 
the country in getting its long-range plans ih order
 
-- in part because this is essential to the realization
 
of a multidonor effort.
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(3) The Extent of Internal Resource Mobilization. As
 
is noted in item 2, above, AID should insist that
 
the country demonstrate its own interest in and
 
concern about malaria not only through the de
velopment of an appropriate plan to control
 
malaria but also through the provision of an
 
adequate budget and staff to carry out the
 
country program.
 

(4) Expl6ration of External Financial Support. AID
 
should also insist that, in addition to the mobi
lization of available internal resources, there
 
must also be a systematic exploration of external
 
sources of assistance. (This topic is more
 
extensively developed in Section V, Mobilization
 
of Financial Assistance).
 

(5) The Nature of AID Support. AID should, not restrict
 
itself to a particular input or class of inputs.

AID should be prepared to provide those kinds of
 
support which, taken together with inputs of
 
other donors and of the recipient country, will
 
make possible the successful implementation of
 
the plan. Such inputs will include commodity
 
support, funding of training and research when
 
essential to the success of the program, funding

of a portion of local costs in special cases where
 
appropriate, and cooperation with WHO on evaluation
 
of malaria programs. In some cases, it may be
 
desirable to provide direct technical assistance.
 
(See item 6 below).
 

In each case, AID inputs should to the extent
 
possible be concentrated in areas emphasizing
 
those technological, scientific and material
 
resources in the provision of which the U.S.
 
has a comparative advantage. In the case of
 
multidonor-supported malaria programs the areas
 
of U.S. comparative advantage may vary, depending
 
on the composition of the multidonor consortium.
 

(6) Technical Advisory Services. For the most part,

AID should rely on WHO to meet the primary needs
 
of the individual country malaria programs for
 
specific scientific advisory services, including
 
the assignment of adviscrs as required in such
 
specialties as malariology, epidemiology, para
sitology, sanitation, engineering and health
 
education.
 

It must be noted, however, that WHO has not been
 
uniformly successful in providing the full range
 
of scientific advisory services required. The
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Study Group is informed that WHO has "arranged" for
 
the Netherlands to provide an essential engineer
 
in Indonesia, and that the U.K. is providing a
 
transport specialist in Sri Lanka. General re
liance on WHO to provide technical expertise should
 
not constitute a strait-jacket under which AID
 
would be precluded from providing a technical
 
advisor whose skills might be imperative to pro
gram success.
 

(7) On-Site Representation. AID should provide a
 
technically qualified and experienced AID officer
 
in each malaria program receiving AID support,
 
to assist in the technical project monitoring
 
aspects of the program and in the management of
 
the pesticides used in this project.
 

The suggestion has been advanced that the resident
 
advisor be a generalist who could, in addition to
 
the foregoing responsibilities, provide assistance
 
on 0 & N and related implementation needs, assess 
progress, and support reporting and information
 
exchange activities between the country and re
gional or international malaria surveillance
 
networks. The Study Group emphasizes, however,
 
that the AID officer should be a generalist only
 
in the sense that he has a broad knowledae of all
 
aspects of malaria control. Further, regularly 
recurring evaluations should be undertaken by a
 
combined group of officials from the country con
cerned and external experts from VI:O and other 
internaticnal sources, including AID. The Study
 
Group considers such systematic, continuous,
 
dispassionate expert international appraisal of
 
results achieved, problems faced and improvements
 
required to be vital to the success of malaria
 
control efforts.
 

(8) Regional and/or International Trainin. For the
 
reasons set forth in Section VIII, Traininq..Re
guirements, AID should itself support and actively
 
encourage the support of other concerned bilateral
 
and international agencies for the development of
 
a center for regional and/or interregional
 
advanced and intermediate training and research
 
in the control of malaria and other vector-borne
 
diseases.
 

While major AID support to ccuntry ralaria 
programs should (even for multiconcr-supported
 
programs) constitute an element in bilateral AID
 
assistance to the countries concerned, AID support
 
of the recional training center (or cen- rs) 
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should stem from regional funds, making it
 
possible to provide essential training and
 
improve both planning and execution of malaria
 
programs in countries which are not receiving
 
bilateral AID assistance.
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V. MOBILIZATION OF FINANCIAL ASSISTANCE
 

As far back as 1955, the member governments of the
 
World Health Assembly directed the World Health Organ
ization to provide technical advice, increase research
 
and coordinate resources to implement a global malaria
 
eradication program; to seek financial contributions
 
for research, supplies and essential advisory services.
 
Most of the resources for the Special Malaria Eradica
tion Funds set up by WHO (and PAHO) were in fact
 
supplied by the U.S.; additionally, AID (and its
 
predecessors) provided technical assistance, training

and funds for supplies and equipment on a bilateral
 
basis. UNICEF also provided supplies and equipment
 
(and even technical assistance in vehicle maintanance)

for malaria projects in other countries, enabling
 
WHO to avoid financing of national projects. WHO
 
concentrated on providing technical aid in the plan
ning and operation of malaria programs, training of
 
personnel, establishing specifications for insecti
cides and chemotherapeutic drugs, eva.uation of
 
program progress and research on spec..al problems.
 
While the kinds of advisory assistance and training

assistance required modification as programs moved
 
away from eradication and toward control, the fu 
c
tions assigned to WHO have continued as before.J
 

Some of the functions were given only nominal atten
tion. For example, research was down-played during
 
the years of euphoria, when eradication programs based
 
on one residual spray, DDT, were so successfully re
ducing the incidence of malaria. One of the most
 
damaging effects of the malaria eradication effort
 
was that it Was generally considered to be the re
vealed truth, the last word; for that reason, it had
 
the effect of precluding a generation of research-
a gap which became evident when the techniques of
 
eradication proved to be inadequate to deal with the
 
technical problems and ecological changes which
 
have contributed heavily to the resurgence of malaria.
 

Further, the eradication effort had produced a gener
ation of men trained in one technique of dealing with
 
malaria, with consequent lack of atLention to needs
 
for epidemiologists, entomoligsts and sanitary
 
engineers. If malaria eradication failed to eradicate
 
malaria, as a current aphorism puts it, it succeeded
 
in eradicating trained malariologists.
 

If some of WHO's functions received nominal attention,
 
one received almost none: the charge by the World
 
Health Assembly to seek contributions of and to
 

l/ Including funding from UNDP and UNEP, WHO's 1976 level
 

of support for malaria prpgrams approximated $9 million.
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coordinate resources to implement malaria programs.
 
The function was discharged by making requests for
 
contributions to the Malaria Eradication Special
 
Account, to which the U.S. was the only major contri
butor, and which, with the cessation of the U.S.
 
input, has become virtually moribund. For a time the
 
effect of this passive approach was obscured by a com
bination of heavy AID financing and by UNICEF contribu
tions to malaria programs. As AID support of malaria
 
programs has declined and the UNICEF support terminated,
 
the lack of a body to stimulate and coordinate support
 
of LDC malaria control efforts has become apparent.
 
WHO has yet to develop a systematic approach to elicit
 
and coordinate the support of bilateral donors, or
 
even to bring to the autention of potential donors
 
such well-planned proposals as are deemed to require
 
and warrant external support.
 

On its own initiative, Sri Lanka recently prepared
 
(with AID and WHO assistance) a five-year program
 
which is considered, on the basis of an internationally
 
staffed in-depth review, to be technically, administra
tively and economically sound. The Sri Lankan govern
ment approved in principle a five-year budget for the
 
project, assigned malaria control its top priority for
 
external assistance, and then sought assistance from
 
a number of the governments of the countries which
 
have resident diplomatic representation in Colombo.
 
Three countries (including the U.S.) have responded
 
favorably.
 

Such an approach is of course possible in other coun
tries, although some may lack the sophistication dis
played by Sri Lanka. It would be preferable if V1O,
 
already charged with the responsibility for coordina
tion of resources for antimalaria programs, could be
 
induced to discharge that responsibility.
 

Recommendations:
 

At the WHO/AID/USPHS Malaria Coordination Meeting, to 
be held in Geneva on December 8 and 9, 1977, the sub
3ect of mobilization of external financial assistance 
to soundly planned and internally supported malaria 
control efforts should be-!aced hicrh n priority on 
the agenda. 

WHO has reservations about the use of such coordination
 
mechanisms as the World Bank (IBRD) and the Asian
 
Development Bank, of which some potential donors are
 
not members; yet wishes to enlarge the number of
 
potential donors. At the same time, WHO officials
 
assert they have no way to determine the interest of
 

52
 



potential donors in supporting malaria control The
 
Study Group is informed that WHO is prepared to
 
welcome a full exploration of the subject. AID should
 
take steps to assure that the mobilization of financial
 
assistance is assigned high priority at the December
 
Meeting.
 

Subsequently, there should be a second meeting, to 
which should be invited, in addition to the member
ship of the existing Malaria Coordinating Group (WHO, 
AID, USPHS), such potential donors as Australia, 
Canada, Germany, Great Britain, Japan, the Neth--elands, 
New Zealand, S'itizerland, the Scandinavan nations, 
together with UNICEF, UNDP and PAHO. Furthermore, 
there is no readily apparent reason to exclude po
tential Eastern European donors or the petroleum ex
portinq nations, and a number of the foundations could, 
at a minimum, be expected to take an interest in 
operational research and pilot projects. 

There is no valid reason why AID should predicate its
 
own favorable response to a request for support of a
 
malaria control program upon a demonstration of prior
 
negative responses from other potential donor nations.
 
The donor (or lender) nation of last resort can find
 
itself left with only requests from countries whose
 
proposals offer the least likelihood of success.
 
To the extent possible, it appears preferable to com
bine the several kinds of assistance to a malaria con
trol program which may be available from different
 
sources in support of a comprehensive, integrated
 
attack on the problem, especially since all donors will
 
presumably place primary reliance on W.HO for supplying
 
the bulk of essential technical support. The recent
 
request by Sri Lanka for assistance in support of its
 
program of malaria control, to which the United
 
States, the United Kingdom and the Netherlands have
 
given a favorable response, is a case in point.
 

Whether or not it proves possible to elicit suport 
of malaria control programs from other donors on a 
continuing basis, the prerequisites for further AID 
assistance to malaria programs should be those outlined 
in Subsection C of the Surm~ary an-i Recomendations 
and more fully examined in Sect-on IV, Criteria-for 
AID Support.
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VI. ORGANIZATION FOR MALARIA CONTROL
 

It is readily apparent that, entirely apart from the
 
technical difficulties which have beset malaria pro
grams throughout Asia, a key problem in many countries
 
is organizational structure. This structure must
 
be selected to conduct a program which is not time
limited, which is not applied throughout the entire
 
country and which may vary in methodology and com
pleteness of its application from one area of the
 
country to another.
 

The Study Group is under no illusions that there is 
any single organizational structure which would prove 
to be universally applicable to all countries where 
AID is (or may be) supporting national programs of 
malaria control. Individual "states" and provinces 
in countries like India, Pakistan or Indonesia may 
deal with the problems of populations greater than 
the entire population of Nepal or Sri Lanka; each 
of the 72 zones into which India's basic health 
service is divided contains an average of about 9 
million people. Moreover, the kind of organization 
required depends a great deal on the nature and 
incidence of malaria in the country in question. 

Initially, in conformity with WHO recommendations, 
the operations of most if not all malaria eradication
 
programs were centrally directed, centrally planned
 
and centrally funded; their staffs were (in relation
 
to basic health services) better equipped; they
 
enjoyed a privileged status, with virtual or actual
 
autonomy. But their function was believed to be time
limited, and their employees were not tenured civil
 
servants.
 

With the rapid drop in malaria incidence, the cost
 
of the effective but expensive vertical structure
 
led many countries to devolve the residual responsi
bilities for surveillance to officials of the basic
 
health services, frequently untrained, without an
 
understanding of the importance of their new func
tions, and often with a built-in resentment of the
 
autonomous and frequently more liberally funded
 
malaria eradication programs. While WPO had by 1969
 
come to advocate the integration of antimalaria pro
grams into basic health services, and rany ITHO
 
officials still follow that line, others are having
 
second thoughts, at least with respect to timing.
 
The Regional Director of SEARO, addressing a 1976
 
meeting of experts to review the malaria situation
 
in the region and to suggest suitable measures to
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deal with the resurgence of the disease in Asia,
 
took the occasion to caution against premature
 
integration of antimalaria activities into the general
 
health services.
 

The shift in strategy in Asian countries from malaria
 
eradication programs to long-term malaria control
 
operations suggests the need for an examination of
 
program structure, organizational placerent, and
 
administrative relationships for continuing antimalaria
 
activities.
 

With these points in mind, the Study Group sought to
 
identify the characteristics which, embodied in the
 
organizational structure of a malaria control effort,
 
seemed essential to success in any country where
 
malaria is a serious public health problem. First
 
is the necessary training. Precipit6us transfer of
 
functions and authority to persons not trained to
 
handle them has been the rock on which many antimalaria
 
efforts have foundered. Another pitfall is the desire
 
to do too much with too little; while there are
 
undoubtedly real savings possible from integration,
 
planners and administrators must not fall into the
 
trap of achieving them at the cost of program failure.
 

What is needed is an essential combination of central
 
planning and decentralized implementation, maintained
 
in an organization of sufficient strength to seek and
 
secure funds, yet sufficient flexibility to permit
 
prompt, decentralized decision-making in response to
 
epidemiological data; a career service, supported
 
by casual-labor employees as necessary; and criteria
 
for a time-phased devolution of specific responsibili
ties to general basic health services while retaining
 
as long as necessary responsibility for operational
 
activities in an entity capable of directing programs
 
of concerted action. The Study Group believes that
 
the organizational structure through which a malaria
 
control effort is planned and donducted constitutes
 
an element in the administrative feasibility of any
 
program, including programs for which AID financial
 
support is sought, and should be examined carefully
 
in AID's review of that program prior to the decision
 
to providu such support. The StuCy Group notes, 
however, that a policy judgment on organization 
cannot easily be made in the absence of a careful, 
country-specific technical evaluation of the program 
which the organization will carry out. 

In considering these issues, the following points
 
are significant:
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1. 	 The change in objective (and terminology) from
 
eradication to control should not be interpreted
 
to mean that malaria in Asia is less important
 
now than it was during the so-called eradication
 
programs. The very intractability of the disease
 
has brou-ht about the discontinuance of the
 
eradica- r .n effort. The relative success of the
 
eradicat..in efforts has allowed shifts in popula
tions to previously highly malarious areas and
 
has increased expectations of the populace for
 
protection against malaria. In many areas,
 
control is far more important now than was the
 
case prior to the eradication effort.
 

2. 	In almost all of the Asian countries of concern
 
in the report, malaria is not now under control;
 
rather, the situation is such that intensive
 
efforts must be undertaken quickly, aimed at major
 
reduction in malaria incidence.
 

3. 	The complexity of operations required for an
 
effective malaria control program is equal to or
 
greater than that characteristic of an eradication
 
program.
 

Changes from organizational patterns established for
 
the 	eradication programs should be considered, there
fore, in terms of achieving a greater effectiveness
 
in dealing with a serious malaria problem.
 

Although many national malaria eradication programs
 
were established initially as essentially autonomous
 
organizations (in conformance with WHO recommendation),
 
in recent years this arrangement has been changing
 
as the countries have begun shifting to control opera
tions. In a number of countries, antimalaria activities
 
are now operating programs under Communicable Disease
 
Control Directorship within the Ministries of Health.
 
The Study Group considers this to be entirely appro
priate if program effectiveness is not jeopardized.
 

Control measures directed at the mosquito (residual
 
spraying, ULV dispersal, larviciding, and source 
reduction) usually require methodical planning and 
execution and involve collection and analysis of 
voluminous field data by engineers and entomologists, 
appropriate scheduling, deployment of manpower, 
supplies, and light and heavy equipment, and, in some 
cases, agreements at ministerial levels. Such require
ments dictate, especially in periods of rising and
 
geographically widespread incidence of malaria, that
 
such control measures should be organized and
 
directed by means of a vertical structure with,
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however, as much decentralization of operational
 
decision-making as is consonant with effective and
 
effective operations.
 

In contrast, malaria control measures related to
 
the detection and handling of cases of malaria can
 
be appropriately integrated with existing general
 
basic health services, at the periphery and at higher
 
echelons. This has the advantage of multiple utili
zation of health workers, reduced duplication of sup
porting services, and in some cases, greater job se
curity and opportunity for promotion leading to
 
improved morale and performance. Malaria control, as
 
a continuing program, requires a higher degree of
 
community acc.mptance, involvement of community leaders
 
and particip .tion by the population at large than does
 
a time-limited, highly-structured eradication program.
 
Promotion of community participation in malaria control
 
activities should be an integral part of the programs
 
at the peripheral level.
 

With the above considerations in mind, the Study Group
 
has reached the following conclusions:
 

1. 	Malaria control should be an integral part of
 
National health planning in Asian countries.
 

2. 	Malaria control programs should be organized at
 
as high a level as is required to assure cost
effective achievement of program goals.
 

3. 	Malaria control programs integrated with other
 
communcale disease control activities should
 
have organizational identity and designated
 
allocations of fudn-. raanizational identity
 
means that there must be room for profesional
 
recogntion of sp-ialists and provision for
 
teir promotio-nin responsibility, pay and status.
 

4. 	Malaria control operations aimed at the mosquito
 
vector (e.g., residual spraying, larvid-ding
 
Fd 	large-scale source reduction measures) should
 
be organized vertically until the incidence or the 
disease has teen reduccd to a level su:ficiently
 

.--- -- Live controcanbLmaintane-ffwit
t~a eTr-

a minimum of central direction.
 

5. 	Where (and when) general basic health services
 
are adequately developed and effectively function
ing, malaria control operations related to
 
epidemiological investigations, distribution of
 
arugs, health education and, ultimately, vector
 
control can be devolved to the local health
 



infrastructures.
 

6. 	Community participation should be promoted in
 
source reduction measures, passive case detection,
 
drug distributions, some spraying operations, and
 
health education activities.
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VII MALARIA CONTROL TECHNIQUES
 

In view of the change of strategy from one of malaria
 
eradication to one of malaria control which has
 
occurred in the country programs in the Asian Region
 
in recent years, it may be well to review briefly
 
the antimalaria measures currently employed and those
 
which will come into play in the near future. Still
 
other malaria control measures, also under develop
ment, show promise but will not be available in the
 
near future. These are discussed in Section IX,
 
Research Needs and Priorities.
 

With the adoption of the principles of malaria control,
 
rather than time-limited eradication, there is some
 
tendency to believe that the task will in some re
spects be less demanding. This certainly is not the
 
case; if anything, the varying methods to be applied
 
and the selection of the proper methods for a
 
particular vector and ecological situation may be
 
far more demanding, and require considerable additional
 
training of a broader typed. This issue is dealt
 
with in greater detail in Section VIII, Training
 
Requirements.
 

A. Anti-Vector Measures
 

1. Residual Spraying
 

While the intensive malaria control methods
 
carried out in the United States and other western
 
countries in the period up to World War II and
 
immediately thereafter produced excellent results,
 
they could not easily be applied to many tropical
 
areas. The advent of DDT presented the world with
 
a new method of interrupting the transmission of
 
infection by attacking the mosquito vector during
 
its epidemiologically most important stage -- when
 
it feeds on man in his dwellings.
 

The epidemiological concept of the interruption
 
of malaria transmission by insecticide spraying
 
is simple. After taking her blood meal, the
 
female anopheline mosquito generally rests on a
 
nearby indoor surface for several hours while
 
the blood is digested and a batch of eggs matures.
 
The mosquito feeds every two or three days and
 
the malaria parasite, after being ingested with the
 
blood, requires ten to twelve days for its full
 
development to the infective stage.
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Spraying all interior wall surfaces with a long
lasting insecticide like DDT would therefore
 
create conditions in which a substantial propor
tion of anophelines would be killed before they
 
could transmit malaria.
 

It should be noted that the concept did not
 
involve the eradication of all mosquitoes capable
 
of transmitting malaria. Rather, it involved
 
the killing of those mosquitoes which had bitten
 
a malarious person, and which were therefore
 
infective. By curing the diseased individual
 
(through the use of antimalarial drugs) and pre
venting infection (by killing mosquitoes within
 
domiciles) the transmission could be interrupted.
 

This deceptively simple concept depended for its
 
effectiveness on the killing power of the residual
 
insecticide. However, mosquitoes able to survive
 
after resting on a sprayed surface normally
 
lethal to the species would pass on to succeeding
 
generations their capacity to resist the effects
 
of the insecticide.
 

The development of resistance to DDT was noted
 
(in house-flies) as early as 1952, and the
 
entire concept of ralaria eradication in the early
 
1950's was keyed to the speedy achievement of a
 
permanent interruption of transmission while
 
DDT remained effective.
 

The wide-spread use of DDT as an agricultural
 
pesticide had the side-effect of reduci._g mosquito
 
populations, but in the process, it accelerated
 
the development of resistant strains. As a
 
result, DDT became decreasingly effective as an
 
indoor insecticide; in some areas, mosquitoes
 
are able to tolerate any quantity of the material. 

Other residual insecticides were developed -- lin
dane, dieldrin, propoxur, malathion, fenitrothion 
and others. Each in its turn proved to be
 
initially effective, but in some areas mosquitoes
 
nave now developed resistance to them. As with
 
DDT, the newer insecticides were used as agricul
tural pesticides, increasing enormously the pace
 
of resistance development.
 

Environmental concerns have led in some countries
 
to the virtually total abandonment of DDT and
 
many of its successors for agricultural purposes,
 
and the widespread use of persistent, broad-spec
trum insecticides may be nearly over for agricul
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tural purposes. Abandonment of these tools for
 
disease-control purposes would be premature.

Total reversion to the older principles of
 
disease control would mean protection of a much
 
smaller percentage of the population, and, in
 
particular, acceptance of a very high rate of
 
infant mortality.
 

The facts of life on vector resistance are chilling:
 
there are no known chemical or microbial vector
 
controls to which vectors have not or may not be
 
expected to develop resistance. Nevertheless,
 
insecticides remain the most useful tool in short
range malaria control; most programs report that
 
resistance is growing but is not yet crippling.
 

One further problem is the rapid decrease in
 
interest among private producers in developing
 
new insecticides. The costs of developing,
 
testing and securing U.S. Government acceptance
 
for use of any new pesticide have risen astro
nomically; without the attraction of high-volume

sales for agricultural purposes, private producers
 
cannot afford the research and development costs
 
for tne limited disease-control market. The U.S.
 
Government may have to support insecticide
 
development as it becomes too expensive for
 
private firms.
 

In the country programs in South and Southeast
 
Asia residual spraying of dwellings continues
 
to be the primary method for vector control;
 
the Study Group anticipates that this will contin
ue to be the case for the foreseeable future.
 
As noted in Section IX, Research Needs and
 
Priorities, the problem ot vector resistance to
 
insecticides continues to expand and become more
 
serious in the Region. However, there remain sig
nificant areas where DDT is effective, and other
 
pesticides, such as malathion, remain available,
 
despite possible problems associated with their
 
use. The shift from time-limited eradication to
 
control does not in itself lessen the rec-urement
 
tor residual spraying, nor for the meticulous
 
application of the sprays. It may be expected,
 
however, that total coverage of the malaricus
 
areas of countries may be supplemented by a
 
stratified approach, where country-wide residual
 
spray campaigns give way to selected spraying

in areas of the most intensive transmission, with
 
other measures being employed as practical.
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2. Larviciding
 

Since the pre-World War II era there have been
 
relatively few antimalaria programs in which
 
anti-larval measures played a significant role.
 
In the early part of the century, before develop
ment of the residual insecticides, larvicides
 
played a central role in many anti-mosquito and
 
antimalafia campaigns, in combination with source
reduction methods. The work of Gorgas in Havana
 
and Panama with oils, and the use of Paris Green
 
by workers in the United States, are outstanding
 
examples.Brown, et al. (1976) have summarized
 
the more recent applicationE )f larvicides in
 
malaria control campaigns oj _ield trials, par
ticularly in the Middle East, Nigeria and El
 
Salvador. It may be anticipated that larviciding,
 
with the safe.biodegradable pesticides now
 
available, such as temephos, (Abate) will play
 
an increasing role in antimalaria campaigns. So,
 
too, may some of the more economical of the
 
available oils. It must be reemphasized here,
 
however, that application of larvicides demands
 
a much more sophisticated approach than residual
 
spraying of domiciles, and a much higher level
 
of training for field personnel and supervisors
 
than has heretofore been available. Even with
 
the very safe larvicides now available, the
 
application to aquatic habitats makes it essential
 
that trained entomologists exercise at least
 
frequent supervision. Where ZID supports or
 
cooperates in a country program involving
 
pesticides, particularly larvicides, it is im
portant that a trained professional be available
 
for rapid consultation.
 

3. Imagociding (Space Sprayihg, ULV Operations)
 

One of the earliest demonstrations of malaria
 
control, reported from South Africa by Park-Ross
 
and DeMeillon (1935), was based on the use of
 
pyrethrum si ace spray to eliminate Anopheles
 
qambiae from native huts.
 

There were other early examples, limited to
 
in scope. The technique has been almost totally
 
ignored as a public health measure since the
 
development of DDT and later synthetic organic
 
pesticides.
 

Recently, the development of vector resistance to
 
residual insecticides has led to a revival of
 
interest in the space-spray method. Some work
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has been done on space-spraying in India and
 
Indonesia, including the use of back-pack ultra
low volume (ULV) apparatus. The discovery of
 
synthetic pyrethroids offers new and promising
 
possibilities in this field.
 

Of particular importance for the future may be
 
the use of malathion in the form of an aerially
 
dispersed ULV formulation in India (Jodphur),
 
Haiti and Panama (Brown, et al; 1976). While too
 
expensive for routine use in antimalaria campaigns,
 
this method may offer particular promise for the
 
interruption of epidemics.
 

In most cases, space spray and ULV spray applica
tions represent a potential supplement to rather
 
than a replacement for residual spraying. There
 
are, however, circumstances (particularly during
 
epidemics) when both space spraying and ULV
 
applications of spray may play primary roles in
 
the rapid reduction of adult Anopheles populations.
 

While the technology for the use of the space spray
 
method is presently available, considerable field
 
evaluation and pilot study remain to be done
 
before this method can be shown to play an impor
tant and cost-effective role in the reduction of
 
malaria to acceptable levels.
 

4. Source Reduction and Water Management
 

The work of Sir Malcolm Watson in Malaya, Gorgas
 
in Panama and others in habitats as diverse as
 
Italy, Indonesia and the United States long ago
 
demonstrated the value of source reduction in
 
antimalaria campaigns. The work of the Tennessee
 
Valley Authority in the United States is a
 
particularly important example of what can be
 
achieved in the field of Anopheles control by 
source reduction and water management techniques. 
As with larvicides, however, much of this tech
nology was ignored or forgotten in the face of the 
initial successes with DDT and the other residual 
imagocides. There are, howiever, inany anopheline 
vectors whose populations may be reduced drastical
ly by the application of engineering techniques. 
These may be as simple as the application of hand 
tools to clear a drainage ditch and as complicated 
as the regulation of water flow through a major 
dam, or the construction of tide gates. The 
essential feature in all cases, however, is that 
the method chosen must be tailored to the ecology 
of the particular vector species, the character
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istics of the habitat, and the local situation.
 
Just as the use of larvicides require a much more
 
sophisticated set of workers than residual spray
ing, source reduction may advance the requirement
 
for training to an even higher level. This is
 
not to say that there are not many habitats
 
which can be reduced by the simplest hand tools,
 
and with relatively little training. Much could
 
be achieved against some Anopheles by village
 
self-help teams, with relatively little super
vision. More often, however, significant gains
 
from source reduction will require engineering
 
advice and supervision, if for no other reason
 
than to prevent the creation of problems greater
 
than the one which the source reduction effor, is
 
attempting to solve. Improperly designed drainage
 
systems may provide more breeding sites for
 
mosquitoes of a more dangerous species than is to
 
be found in the swampy areas they were designed
 
to drain. Brown et al. (1965) cite only one
 
example of a source reduction attempt in recent
 
years, against Anopheles albimanus in Haiti.
 
Some experiiaental source reduction efforts have
 
been directed against the same species in El
 
Salvador; there appear to be some opportunities
 
for application of this technique against
 
An. stephensi in Karachi (Carmichael, 1972); and
 
Sri Lanka reports successful water management
 
efforts in 1977.
 

It may be anticipated that source reduction and
 
water management will play increasing roles in
 
malaria control campaigns, despite the relatively
 
high initial cost of some of these techniques.
 
In the long run, as control campaiyns must be
 
considered, they will often prove to be cost
beneficial despite the higher initial capital
 
investment. Given this possible increase in em
ployment of such techniques, AID would do well to
 
sponsor additional training for civil and sanitary
 
engineers in the techniques of anopheline control
 
through engineering methods. In addition, where
 
source reduction or water management techniques
 
play a signi.ficant role in a country program
 
receiving support from AID, some method should be
 
found for at least periodic review of the methods
 
and results by a trained source reduction
 
specialist.
 

In the same vein, the training of civil and
 
sanitary engineers should include Anopheles con
trol, with stress on the importance of an entomo
logical input into the planning of irrigation
 

66
 



and other developmental engineering projects,

regardless of the particular ministry responsible

for planning and implementation of the project.
 

5. Biological Control
 

While there has been an increasii :nterest in
 
the possible use of such non-inst. -idal measures
 
as the use of predators and paraF s and genetic
 
manipulations for Anopheles control, relatively
 
little is presently available. Possibly the sole
 
exception is the use of various species of
 
larvivorous fish, particularly Gambusia. This
 
is an old technique, first developed to a con
siderable degree in the Southern United States.
 
Brown, et al (1976) review the current use of
 
this technique in antimalaria programs and exten
sive referencEs to Gambusia have appeared in
 
recent years. Currently, there are a nurber of
 
attempts to adapt and culture native fish species
 
for various malarious areas to play the sare role
 
as Gambusia, with some success. One objection
 
to the widespread use of Gamibusia is some environ
ments is their disastrous effect on other fishes,
 
including the fry of valuable food species. This
 
may somewhat limit the use of Gambusia and its
 
analogues to Anopheles habitats where there is no
 
danger that they willinterfere with valuable fish
 
species. Nevertheless, there appears to be ample
 
opportunity for application of the technique and
 
its use should be encouraged, at least in pilot
 
demonstrations.
 

As noted above, none of the other alternative
 
measures under study today appears to be nearly
 
ready for use. These include a wide range of
 
pathogenic protozoa, fungi, bacteria, etc., and
 
non-piscine predators. Also under study are
 
various genetic mechanisms such as lethal trans
locations, lethal genes, use of sterile males
 
and other manipulations. These are more properly
 
discussed under the portion of the report de~ling
 
with research, and it is problematical how many
 
of the-- may become available for field control
 
operations in the next five years, if ever.
 
Nevertheless, given the present state of insecti
cide resistance, drug resistance, etc., research
 
in these areas certainly should be encouraged.
 
It would be unwise, however, to promote the idea
 
that some sort of "magic bullet" is about to
 
appear in one of these areas that will solve the
 
malaria problem.
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B. 	Anti-Parasite Measures;
 
Chemotherapy and Chemoprophylaxis
 

Antimalarial drugs have always played a role in
 
the management of the disease, on a clinical and
 
public health basis, at least since the European
 
discovery of the value of Cinchona bark in the
 
17th century and the isolation of quinine two
 
centuries later. In the eradication campaigns
 
drugs were employed most abundantly during the
 
consolidation phase. The appearance in Asia of
 
resistance by one species of the malaria
 
parasite (P. falciparum) to the effects of
 
chloroquine, the antimalaria drug most widely
 
used, and subsequently to other drugs, coupled
 
with the change in philosophy from eradication to
 
control, will influence greatly the pattern of
 
drug employment. Drug therapy will without
 
question be used for treatment of those presenting
 
themselves at primary health service units with
 
a presumptive or confirmed diagnosis of malaria.
 

But beyond this, drugs will be widely employed to
 
reduce mortality in areas where it may not be
 
possible to bring about the desired reduction of
 
disease. In India, for example, where the malaria
 
caseload is unofficially estimated to be as high
 
as 25 million, the current program relies heavily
 
on antimalarial drugs; India produces 150 million
 
chloroquine pills per year, and imports the
 
powder and pelletizes another 1,050 million. Drugs
 
are 	dispensed through the presidents of the locally
 
elected panchayats (village councils), who are
 
instructed (for one day) on how to recognize
 
malaria, how to treat it, and when to call a
 
physician. Additionally, drugs are dispensed
 
through ayurvedic practitioners; through school
 
teachers; through government-recruited individuals
 
in the tribal areas (where other control methods
 
are 	minimal or non-existent); and, of course,
 
through the auxiliary nurses at primary health
 
centers and subcenters. The drug program is
 
popularized by radio, television and posters;
 
the pills are packaged in cans labeled in English
 
and 	15 other languages, describing symptoms,
 
dosaqe and precautions. The most recent distribu
tion technique is to use the omnipresent contra
ceptive dealer, already subsidized under the
 
Family Planning Program, who sells a packet of
 
four tablets for about ten cents. India is
 
currently using a third of all the chloroquine
 
produced in the world.
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In Thailand, where the problem of drug resistance
 
is more wide-spread and chioroquine is less
 
effective, Fansidar (the most effective generally
 
available antimalarial drug) has been reserved
 
by the National Malaria Eradication Office as the
 
drug of last resort, to prevent the development
 
of resistance. But the private sector is itself
 
importing 13 million tablets of Fansidar annually;
 
the pills are available in every drug-store, and
 
parasite resistance to Fansidar may be developing.
 
Since serious malaria control in Thailand, includ
ing surveillance, is largely limited to hill,
 
forest and border areas, case detection is limited
 
to only part of the country, and reported malaria
 
incidence figures are meaningless. There is
 
simply no way of knowing how many cases of
 
malaria are present in Thailand, and wide-spread
 
use of anti-malarial drugs seems certain to be a
 
major factor in Thailand's control efforts.
 

In sum, the patterns of employment of chemopro
phylactic and chemotherapeutic agents in malaria
 
control programs remain to be developed in detail.
 
Chemotherapeutic agents will certainly be employed
 
as a primary measure during epidemics or seasonal
 
exacerbations, but beyond that, until the inci
dence of malaria can again be reduced to more
 
tolerable levels through preventive action, the
 
national malaria organizations or the people
 
themselves will rely heavily upon the curative
 
action of antimalarial drugs. Since resistance
 
to the effects of the presently available drugs
 
can be expected to grow, and since there are very
 
few potential substitutes on the horizon (see
 
Section IX, Research Needs nd Priorities), the
 
incidence of malaria must be reduced while
 
antimalarial drugs remain effective.
 

C. Locus of Decision
 

In malaria eradication programs the program
 
elements were decided at the central level. Even
 
minute details of the operational program were
 
often directed from above and relatively few de
cisions were required at the lowest operational
 
units. Admittedly, there were deviations,
 
dictated by local conditions, but in general, suc
cess were considered to depend on adherence to a
 
set pattern.
 

In malaria control programs, however, the essence
 
of strategy is to use a combination of methods,
 
the choice to be made to suit the local situation.
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Within a single country, for instance, there may
 
be areas where an anopheline vector is particularly
 
susceptible to one method of attack (such as
 

source reduction) whereas in other parts of the
 

same country, source reduction may be relatively
 
ineffective due to the multiplicity of sites,
 
or to the presence of a different vector. Further

more, the situation may vary considerably from
 
season to season end year to year.
 

Thus it is important under a control rubric,
 
employing all appropriate means, that decisions
 

on the choice of methods be made as close to the
 
With any extensite of operations as possible. 


sive malarious area, however, this might pose
 
an almost intolerable burden in supplying the
 
highly trained personnel who would be needed.
 
Other sections of this report have drawn attention
 
to the requirements for additional training at
 
all levels in order to operate a multi-faceted
 
malaria control program. Just how far this
 
can be carried -- that is, the provision of
 
highly trained technicians capable of making
 
choices as to the best and most cost-effective
 
among alternatives--remains to be seen. A more
 
practical alternative would be provision of
 
reasonably well trained local personnel operating
 
under the direction of more highly trained provin
cial or regional technicians and professionals.
 
Whatever approach is taken, the decisions on
 
choice or combination of methods must be made as
 
close to the site of operation as possible.
 

Inevitably, some broad decisions will have to be
 
made at higher levels, particularly in the choice
 
of equipment, commodities, etc., and central
 
procurement offers the potential of economies
 
of scale. Until the incidence of malaria is
 
brought down to and maintained at a tolerable
 
level, some elements of vertical control must
 
be retained.
 

Recommendations
 

It is apparent that, in addition to insecticides,
 
a considerable range of tactics is available for
 
use in the control of malaria vectors. For some,
 
utility and effectiveness are well-established
 

(source reduction; the use of larvivorous fish);

others are more ited in usefulness (larvicding); 

tifll others are in early staces of evolution and 
eva futon_ pathogens, predators other than fishT. 
Al are useful or potentially useful tools which
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can supplement the principal existing techniques
 
omalaria control: residual insecticide spray
 
and antimalarial drugs. It is the view of the
 
Study Group that there is in the near future no
 
alternative to the use of insecticides in the
 
strategy of controlling malaria vectors. The
 
Study Group anticipates the gradual emergence of
 
an inteqrat ed_proach to malaria control (and, 
indeed, to the control of other vector-borne 
diseases), using a variety of control tactics 
as appropriate to the epidemiology of the disease, 
the behavior of the vector, the terrain and the 
environment. To the extentpossible, choice 
of tactics should be based on cost-effectiveness 
and maximum benefit. The aoa] should be reduction 
and containment of mialaria, carried to the point 
of eradication here feasible, but without the 
time limits which characterized the carlier 
eradication programs.
 

Immlementation of contrrl plans which rely upon 
a selection of the most beneficial- and cost-ef
fective among alternative methods will increase 
the need for applied research efforts; the Study
 
Group recormmends continued and expa nded support 
of operational research.
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VIII TRAINING REQUIREMENTS
 

From the early days of malaria eradication it was
 
agreed that good leadership is an essential factor in
 
achieving success. 
Although the quality of leadership

is related to the individual character of the leader,
 
it can be built up by appropriate technical training

and clear lines of delegation of responsibility within
 
the system. Eradication programs throughout the world
 
have been greatly assisted by the support given by

HO, by other U.N. agencies, and by AID to both
 
international and national training centers.
 

The first International Malaria Eradication Training
 
Center was at Kingston, Jamaica, where nearly 500
 
medical doctors, entomologists, sanitarians and other
 
professionals received their malaria training. 
 In
 
1963 the International Malaria Eradication Training

Center in Manila, Philippines replaced Kingston as the
 
main training establishment. The Manila Center trained
 
1,350 professional and technical personnel during the
 
ten years of its existence. It was supported finan
cially by AID, but this support ended in 1971 with a
 
terminal grant for two additional years.
 

The Center was closed in 1973 in spite of the arguments

of WHO which pleaded in favor of its continuation, but
 
which was itself not prepared to support the costs of
 
a center devoted to a single disease. USAID/Manila
 
expressed deep concern over the closing of this major
 
and successful training institution in anti-malaria
 
activities.
 

Since the change of emphasis in the early 1970's from
 
malaria eradication to malaria control, in those
 
countries where eradication has proved to be difficult
 
for technical or other reasons, it has been recognized
 
that training or re-training of all personnel in the
 
principles and practice of malaria control is of ut
most importance. The Executive Board of WIHO stressed
 
at its January, 1976 session (EB 57/19) that "most of
 
the antimalaria programs are actually facing great

difficulties in replacing and recruiting technically
 
qualified personnel".
 

The new situation demands personnel possessing tech
nical and managerial competence as great as if not
 
greater than that needed for malaria eradication. The
 
key point is that the techniques are different, and
 
managerial responsibility, including the responsibility
 
for making decisions, extends much farther down the
 
chain of command. ;t is no longer enough to have such
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competence at the top of a vertical structure.
 

Courses leading to a post-graduate diploma were pro
moted during the past 5 years in Teheran and in Mexico
 
City; other courses, seminars and workshops were or

ganized by WHO and national governments. Among the
 
national malaria training centers, those in India,
 
Venezuela, Thailand and the Philippines continued
 
their activities. However, the absence of an interna
tional training center of the caliber of the former
 
center in Manila is increasingly felt. National gov
ernments as well as HO find increasingly that they
 
are unable to locate enough professionals qualified
 
to manage and operate malaria control programs. This
 
is particularly detrimental to those developing
 
countries where malaria eradication has been converted
 
to malaria control, since the latter involves broader
 
understanding of epidemiological principles and
 
application of many-sided technical methods for re
duction of malaria transmission.
 

This implies, inter alia, that increased laboratory
training and equipment will be needed, or the epidem

iological work will not be done effectively. At the
 
same time, the epidemiological training will have to
 
be broader than the training typical of eradication
 

In the context of the present requirements,
programs. 

specialist training in this field should provide both
 
theoretical and practical knowledge of control of
 
malaria and other vector-borne diseases. Only in
 
this way will the professional who completes the course
 
of training obtain a status that should secure his
 
long-term career in the public health service of his
 

own country or an international agency.
 

The training of such a specialist should also be
 
directed towards the development of his skills as
 

motivator and teacher in order to provide the national
 
governments with individuals capable of conducting
 
appropriate courses for technicians and auxiliary
 
public health personnel.
 

The problem of the technical level of existing nation
al training establishments for intermediate personnel
 
deserves special mention. Some of these establish
ments, even when glorified by the name of institutes,
 
are less than satisfactory, often because of the
 
quality of training available. For the most part,
 
country-level training is still keyed to the unidirec
tional techniques of malaria eradicAtion, an over
simplified approach to the problem which, in the
 
words of a senior WHO official, "assigned responsi
bility for malaria to DDT and spared its practitioners
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the need to think." While this overstates the case,
 
it is true that malaria eradication exploited a
 
single approach, applied uniformly throughout a
 
country and, indeed, in all countries where malaria
 
is found. Malaria control calls for a range of skills,
 
adjusted to the local situation in each case, requir
inq broader training and, in particular, organizational
 
skills. Regional training centers are required fcr
 
those who will plan, organize, and direct national
 
malaria control programs, or who will provide train
ing to the personnel within their country who will
 
execute programs in the field.
 

The need for improved regional training (and for nw
 
training methodology) was acknowledged and in fact
 
emphasized by every expert -- country malaria program
 
leaders; WHO officials in Geneva, in the regional
 
offices and in the countries visited; AID officials
 
in Washington and in the field -- with whom the Study
 
Group discussed the topic. As to the techniques
 
for providing such training, there were differences
 
of opinion, ranging from the reestablishment of an
 
international or regional training center (or centers)
 
to the upgrading of all national centers to the
 
point where the need for international (regional)
 
training could be met by seminars conducted by WHO
 
and combined with on-going programs of research.
 

The separation of training and research was favored
 
by one official; some officials consulted felt that
 
ad hoc seminars and case studies based on adequately
 
prepared epidemiological research and keyed to the
 
kinds of circumstances found in particular areas
 
would provide an alternative to a more formal training
 
course at an international or regional centLr. The
 
large majority, however, supported the view that train
ing in malaria control should be linked to operational
 
research; that an international or regional center is
 
required for those who will plan, organize and direct
 
national malaria control programs, or who will conduct
 
courses of instruction in national training centers);
 
and that the seminar approach, as a supplement to
 
but not as a substitute for an international or
 
regional center, has validity if presented to officials
 
already trained in the several disciplines of malaria
 
control.
 

Without exception, experts consulted held -that national
 
malaria training centers require the stimulus of
 
external technical inputs. Their improvement would
 
be greatly accelerated by the existence of an interna
tional or regional center, and the immediacy of the
 
problem of resurgent malaria emphasizes the need for
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such a center.
 

The creation of such a center in no way eliminates
 
the need for in-country technical training. Within
 
(or available to) each country undertaking a malaria
 
control program, there is need for a strong training
 
program to provide competent technical personnel for
 

the various administrative levels and operational
 
areas. Existing national training centers need to be
 

strengthened and curricula reorientated to the needs
 
of malaria control. There is need for a range of
 
skills, appropriate for the local situation; among
 

the subjects to be taught should be entomology,
 
including anti-larval measures and source reduction;
 
serology, immunology, drug resistance and ecology.
 
In no country in Asia did the Study Group find
 
national training which covered these elements.
 
Country-level training is still keyed to the
 
unidirectional techniques of malaria eradication
 
through the use of residual spray.
 

In countries which receive material support from AID,
 
provision should be made for allocation of AID re
sources to be used for improvement of training
 
facilities, to the extent that the host government is
 

unable to provide training appropriate to the demangs
 
of the program. The need is not necessarily, or
 
even customarily, for construction of buildings;
 
rather, the key requirements are technical and finan

cial. Where possible, WHO should provide resident
 
foreign expertise; local colleges and universities
 
should be drawn upon where they possess the essential
 
skills; but the training should be pragmatic rather
 
than theoretical, stressing the management of resources
 
and the decision process.
 

Recommendations
 

Many countries where malaria continues to be an
 
important public health problem are now and will for
 

the indefinite future be in need of experienced staff
 
for their antimalaria programs. With the change of
 

strategy from malaria eradication to a broader concept 

of malaria control, increased training of specialist 
and intermediate staff in the practice of control of 
malaria and other vector-borne diseases has become
 
imperative. The success of malaria control efforts
 
depends largely on the availability of trained
 
technical personnel of all grades; AID's investment
 
in support of national malaria control programs is
 
endangered to the extent that technical personnel
 
are improperly or inadequately trained to carry out
 

programs, however well planned.
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In view of this the Study Group recommends:
 

(a) That an International Training Center for Con
trol of Malaria and other Vector-borne Diseases, 
for training of professionals in advanced and 
intermediatepractice of control of these 
communicable diseases, be set up with AID 
initiative and with substantial AID financial 
contribution and technical assistance. Partici
pation of other agencies and covernmlents should
 
be sought and encouraged.
 

(b) That speedy action be taken with regard to the
 
implementation of this recommendation and decision
 
on the best site for it,l/taking into account the
 
views of WHO. 

(c) That national training institutions in control of
 
malaria and vector-borne diseases, alread 
functioning in most countries where malaria con
trol programs are supported by AID, should receive 
technical and financial assistance from AID when
ever this is regarded as important to the success 
of the relevant programs. 

1/ 	The problem of location of the future center has
 
been discussed at the meetings of the Study Group
 
but no definite conclusion has emerged. The NICD
 
in New Delhi, the MRI in Kuala Lumpur and the for
mer METC in Manila were considered; Bangkok, from 
the standpoint of location and readily accessible 
examples of virtually all of the problems of high
incidence and vector and pa-rasite resitance, is 
also a possibility. In the absence of detailed 
inforition, no suggestion as to the preferred site 
has 	eierged.
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IX RESEARCH NEEDS AND PRIORITIES
 

A. 	Requirements for Research in Support of Malaria
 
Control
 

Many of the critical elements of a successful
 
malaria control program depend upon appropriate
 
analysis of scientific information and acquisition
 
of new information when the existing data prove
 
inadequate. A broad base of information, often
 
area-specific, is required. Success or failure of
 
control may depend on the malariologic data
 
available when strategic or tactical decisions are
 
made. A research element is therefore an absolute
 
necessity for a successful program. Selection of
 
appropriate methodology to be employed from among
 
presently available methods requires area-specific
 
data in epidemiology of malaria, vector biology,
 
vector taxonomy, insecticide susceptibility of
 
vectors and drug susceptibility of the parasite, 
as well as social and economic data. Wqhere such 
information is lacking or outdated, poor choices
 
of methodology are inevitable.
 

Development of new control technology must keep
 
ahead of the capacity of vectors and the parasite
 
to adapt to control pressures. Since present
 
programs are heavily dependent on insecticides
 
and drugs, there is a major requirement for
 
applied and developmental research and field trials.
 

Of equal and perhaps more importance in the long
 
term is research on new control methodology. There
 
are clear requirements for research at all levels,
 
from basic research to field assessment of new
 
approaches to improve control efforts.
 

A comprehensive analysis of basic research require
ments relating to all aspects of malariology is
 
beyond the scope of this report. It must be
 
stated, however, that basic research relating to
 
both parasites and vectors will provide the data
 
for 	future advances in ccncepts of malaria con4-rol. 
The 	following listing, not necessarily all-inclu
sive, sets forth the areas of research in which
 
AID 	must maintain an interest; many, however, are
 
beyond AID's capacity to conduct or support.
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1. 	Research Related to Malaria Control
 

Epidemiology
 

Improved surveillance and diagnostic technology
 
Methodology for stratification; parameters,
 
criteria
 

Entomology
 
Vector biology/behavior
 
Vector taxonomy
 
Insecticide resistance
 

Insecticides
 
Development
 
Application techniques
 
Field assessment
 

Biological Control
 
Genetics
 
Sterile male techniques
 
Larvivorous Fish
 
Insect Pathogens
 
Insect Hormones
 

Chemotherapy/chemoprophylaxis
 
Synthesis and screening
 
Drug development
 
Drug resistance
 
Therapeutic and prophylactic trials
 
Field assessment
 

Immunology
 
Immunologic mechanisms
 
Experiemtnal vaccines
 

This report will deal with research areas in the
 
context of direct relevance to control programs. 
Requirements are recognized at several levels:
 

(a) goal- or problem-oriented basic research
 

(b) applied/developmental research
 

(c) field assessment and demonstration
 

Field assessment, pilot projects and demonstration
 
are clearly the responsibility of the agency supporting
 
operational programs and indeed are an essential
 
intrinsic part of an operational program. Field re
search would include, but would not be limited to:
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(1) Study of the epidemiology of malaria by the
 
identification of the variables having an
 
effect on a malaria situation, and the quanti
fication of their value.
 

(2) Studies of ecologic changes relating to malaria
 
resulting from development projects -- dams,
 
irrigation schemes, resettlement, etc.
 

(3) Assessment of the effects of various antimalaria
 
measures through relatively small-scale field ex
periments, using insecticides, larvicides, larvi
vorous fish or other biological controls, drugs,
 
etc., either singly or in combination, and with
 
different methods of application and timing.
 

(4) Studies of improved surveillance methodology.
 

(5) Ecological studies on the change in the malaria
 
situation that may be brought about through
 
feasible, non-detrimental modification of the
 
environment, and the costs of environmental
 
modificationby various techniques.
 

(6) Studies of immunological changes in a population
 
subjected to the stimulus of malaria itself.
 

All such studies require base-line data from which to
 
measure the changing pattern of the disease under the
 
impact of intervention measures; should be conducted
 
over periods of time sufficiently long to include all
 
expected seasonal variations; and should record the
 
habits and attitudes of the study population (not to
 
mention migration) which might affect the malaria
 
situation.
 

WHO has requested its several regional offices to sub
mit lists and descriptions of field research efforts
 
of the past five years, current activities and proposals
 
for future field research, for examination by an
 
expert panel. WHO will then seek to elicit support
 
for appropriate research. The ultimate purpose is to
 
identify a strategy for malaria control: the identi
fication of the measure or combination of measures
 
which had proved successful in a particular malariolo
gical situation (climate, vector, endemicity, degree
 
of afforestation, land use, etc), to be applied to
 
similar situations elsewhere. The concept, termed
 
"stratification" by WHO, recognizes that even within
 
a single country, different mariological situations
 
will call for differing responses, but that patterns
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of response may prove applicable in similar situa
tions in different countries, and that a sharing
 
of research results can be beneficial to all. The
 
"strategy" is to adapt proven techniques of activity
 
and operation to a particular country (or area within
 
a country) and to the resources available.
 

In the areas of applied research and especially basic
 
research, the responsibilities of the operating agency
 
are less clear, and careful selection of activities
 
warranting support and coordination with other agencies
 
is essential. It is appropriate for AID to support
 
applied research in areas where a direct impact on
 
control is obvious, e.g., vector biology, and where
 
no research effort exists. Support of such research
 
through international organizations (WHO, PAHO) is
 
appropriate.
 

B, Chemotherapy and Chemoproplylaxis
 

Drug resistance of P. falciparum, already a severe
 
problem in the Southeast Asia and Western Pacific
 
regions, can be expected to increase both in
 
geographic distribution and spectrum of drug
 
resistance. Several factors related to present
 
and planned control programs will tend to exacerbate
 
the existing problem. Since control will not be
 
complete, treatment of cases will put continuous
 
drug pressure on the parasite. Further, in some
 
areas chemoprophylaxis and/or chemotherapy may
 
be the sole method employed to control malaria,
 
with resultant long-term continuous drug pressure
 
on a parasite which is highlyadaptable and capable
 
of developing drug resistance. Drug usage re
sulting from private purchase and government
 
distribution has greatly increased in the past
 
decade and will continue to increase, especially
 
where control programs receive outside support.
 
Wide-spread use of pyrimethamine-sulfonamide
 
combinations for treatment of bacterial infections
 
in malarious areas will inadvertently add to the
 
drug pressure problem. In Thailand the present
 
very extensive use of Fansidar for treatment of
 
chloroquine-resistant malaria may cause early
 
emergence of pyrimethamine-sulfa resistance.
 

In addition to the resistance problems, all
 
existing drugs have deficiencies; most are
 
unacceptable or marginally acceptable for long
term prophylaxis because of side effects; others
 
stimulate gametocytemia or have other undesirable
 
effects.
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For the above reasons a major continued effort
 
in drug development research is essential.
 
Industrially supported drug research programs
 
will not meet future requirements. The only major
 
program in existence which can meet the present
 
requirements is the U.S. Army Malaria Drug Devel
opment Program. This program includes chemical
 
syntheses, screening, biological testing, clinical
 
testing and field trials. Since its inception in
 
1963, over 300,000 compounds have been tested;
 
several classes of promising new drugs are in
 
late development stages; and the drug mef oquine 
has been very successful in treatment trials and
 
prophylactic field trials. Continuation of this
 
program is essential to successful malaria control
 
in the future.
 

C. Insecticide Development
 

Section VII, Malaria Control Techniques, sets forth
 
the Study Group's conclusion that there is no
 
adequate available substitute for residual insecti
cides in controlling malaria. This conclusion is
 
made in full knowledge of the fact that the pro
blem of vector resistance to insecticides continues
 
to expand and become more serious in the region.
 

The costs of replacement insecticide vector con
trols are rising exponentially; there have been
 
fewer and fewer entrants into the field as research,
 
development and production costs have risen.
 

One of the most troubling problems in the develop
ment of new insecticides has been that of cross
resistance. Compounds with a chemical structure
 
analagous to that of other insecticides to which
 
resistance had already developed have proved to
 
be shorter in effective life than their predeces
sors; resistance to one organo-phosphorus com
pounds appears to create an added potential for
 
the development of resistance to its analogues.
 

Attempts to develop biodegradable analogues of 
DDT ---the principal objection to which is its 
longevity -- have to date proved unsuccessful 
for control of DDT-resistant mosquitoes. More
over, even if a successful DDT analogue were to 
be produced, the likelihood of rapid development 
of resistance would be high. 

The current picture is serious, and could become
 
critical: although fenitrothion has proved to be
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of considerable promise in recent trials in East
 
Africa, there is no (to the knowledge of the Study
 
Group) new residual insecticide about to become
 
available, and none is known to be in development.
 
The need for a safe, effective insecticide for
 
agricultural as well as for public health use is
 
obvious. It is apparent that the U.S. Government
 
may have to subsidize insecticide development as
 
it becomes too expensive for private producers.
 

While basic research on insecticides is principal
ly the responsibility of industry and the Depart
ment of Agriculture, a strong case could be made
 
for AID support of developmental research in this
 
area. The Study Group believes that it is
 
appropriate for AID to evaluate new insecticides
 
for malaria control purposes, but is not assured
 
that the insecticide research and development
 
program of the Department of Agriculture is fully
 
adequate to satisfy AID requirements.
 

D. Malaria Immunology and Vaccine Research
 

Research on malaria immunology and parasitology
 
has in recent years progressed to the point Where
 
goal-directed research on vaccines is a worthwhile
 
long-term endeavor. The feasibility of inducing
 
protective immunity has been established in
 
several model systems (including P. falciparum)
 
and advances in culture techniques offer hope
 
that immunogenic products can be produced in in
 
vitro systems. Projecting time-to-goal is not
 
yet possible, since many scientific, technical and
 
practical problems remain to be solved.
 

Nevertheless, the Study Group is emphatic in
 
stressing the potential value of a research
 
effort sufficiently high to enable a long-term
 
commitment as an integral part of long-term
 
strategy. AID's present program has produced
 
good value to date for funds expended. Since
 
the technology base(on which the applied aspect
 
of this research is dependent) is derived from
 
basic rescarch cnducted by another agency 
(National Institute of Health, Army, Navy),
 
interagency coordination is essential. Field
 
immunology research and possible future field
 
trials may best be undertaken through international
 
health agencies (WHO, PAHO); AID support of such
 
research is appropriate.
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Recommendations
 

1. 	The Study Group emphasizes the fact that the
 
intrinsic nature of present malaria control pro
grams is such that research in support of an

operational program is 
an absolute necessity for
 
long term success. The investment in control
related research should be commensurate with
 
the investment in the overall program.
 

Recommendation: 
 Not 	less than 10% of funds
 
allocated to malaria control should be devoted
 
to research.
 

2. 	Field assessment of new or improved control tech
niques is often needed for short-term improvement

of program effectiveness. Examples of such
 
projects are trials of improved insecticides or
 
application techniques, field trials of available
 
drugs, evaluation of improved serologic tests for
 
surveillance.
 

Recommendation: 
 The 	Asia Bureau should include
 
area-specific field assessment projects in the
 
malaria strategy.
 

3. 	Present control methods are imperfect at best and
 
the expectancy for long-term usefulness of any

given method is limited because of biologic

adaptation of vectors and parasites. Effective
 
long-term solutions to the problem.of malaria

will therefore depend on successful research
 
efforts in one or more of three areas; vaccine
 
research, drug research, vector control research.
 
Of these, the most important area for long-term

support by AID is in research aimed at develop
ment of an antimalaria vaccine.
 

Recommendation: Long-term (5-10 year) support for
 
basic and applied vaccine research at the present

level, with expectation of increased funding when
 
research results indicate the feasibility of
 
vaccination for preventing malaria.
 

4. 	Biological control methods range from practical

alternatives to long-term opportunities; from
 
distribution of larvivorous fish to genetic control
 
of mosquitoes. AID should concentrate its support

of biologic research on those methods which show
 
early promise.
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Recommendation: AID should support field trials
 
for assessment of biologic control methods where
 
feasibility appears likely.
 

5. 	Insecticides will for the foreseable future
 
continue to be required for malaria control. The
 
need for a safe, effective insecticide for
 
public health as well as for agricultural use is
 
apparent. There is no assurance that the basic
 
research now being conducted by industry and the
 
Department of Agriculture will meet public health
 
needs.
 

Recommendations: Support for field assessment of
 
new 	insecticides is appropriate for AID funding.
 
Additionally, the Study Group recommends an in
depth evaluation of the Department of Agriculture's
 
development research program as it relates to AID
 
requirements, and a reevaluation of the judgment
 
that USDA research will to a satisfactory degree
 
focus on the need for a safe, effective insecti
cide for malaria control.
 

6. 	Development of new antimalarial drugs must continue,
 
both to provide effective prophylactic curative
 
drugs for malaria control and to treat individual
 
cases. At present the U.S. Army is the principal
 
agency in the U.S. Government for this research.
 

Recommendations: AID should encourage continued
 
DOD 	support of drug development research.
 
Support for field assessment of developed prophy
lactic drugs is appropriate for AID funding.
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EVALUATION
X. 


Section IV, Criteria for AID Support for Malaria
 

Control, details the criteria which, in the judgment
 

of the Study Group, should govern AID's consideration
 
A key
of assistance to country malaria programs. 


criterion is the condition that the country's malaria
 

control plan should prescribe a process of continuing
 

program evaluation.
 

Specifically, regular annual or at most biennial
 

reviews of the operation of every AID-assisted pro

gram should be provided for at the very outset of
 

These reviews should be conducted by
the program. 

teams consisting of experts in the malaria field,
 

selected from the professional communities of AID
 

and other U.S. agencies, WIO, and the cooperating
 
country, supplemented as appropriate by other outside
 

expertise. Provision for such external situation
 
analysis appraisals should be made in the agreements
 

governing AID assistance. While AID clearly cannot
 

surrender to outside teams its responsibility for
 

making program decisions, it must also guard against
 

foreclosing by too rigid plans and agreement the
 

acceptance and implementation of such teams' recom

mendations.
 

The Study Group is entirely aware of the fact that the
 

preceding paragraph describes present AID practice
 

at least in the Asian region -- and wishes to
 

coinmend that practice. It should most certainly be
 

continued.
 

External appraisals are conducted by combined teams
 

of senior officials of the national programs and
 

internationally recognized experts in malaria,
 

normally supplied by WHO, AID, other U.S. agencies
 

such as the Center for Disease Control of the U.S.
 

Public Health Service, and individually recruited
 

specialists (including, on several occasions, members
 

of the Asia Bureau Malaria Strategy Study Group).
 
are based in each case upon on-site
These appraisals 


inspection of actual operations in the field, detailed
 

data review, and comparison of achievements against
 

targets. They identify shortcomings and recor.end
 
They form a vital part of the
corrective action. 


evaluation system which AID has wisely made a precon

dition of assistance to country efforts, which HO
 

strongly recommends to all countries where its tech

nicians are stationed, and which the countries
 

themselves consider to be an imperative element in
 

their own efforts to convince national leadership
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of the effectiveness (or, alternatively, of the
 
need for added national support) of their antimalaria
 
programs and their conduct of such programs.
 

There is, to the knowledge of the Study Group, no
 
other field in which there exists a comparable system
 
of systematic, continuous, dispassionate, expert
 
international appraisal of results achieved, problems
 
faced and improvements required, conducted for all
 
countries maintaining a program which deals with a
 
problem common to all. The evaluation system of
 
world-wide malaria programs is unique, and warrants
 
more attention than it has received.
 

AID's input into these appraisals is a major contri
bution to national efforts to control malaria; addi
tionally, such participation by AID, in countries
 
where AID no longer provides financial support to
 
malaria control efforts, provides a breadth and depth
 
of knowledge of the world-wide malaria situation which
 
could be obtained in no other way and a continuing
 
influence over the content and conduct of malaria
 
programs beyond the point of direct AID participation
 
in and support of such efforts. The modest dimensions
 
of AID's malaria staff in the Bureau of Technical
 
Assistance, Office of Health, as contrasted with the
 
major time requirements of the evaluation system,
 
impose a staggering burden of travel time and time
 
away from the central office on the part of individual
 
staff members; the benefits from their participation
 
in such evaluations is beyond question.
 

In Section IV, Criteria for AID Support for Malaria
 
Control, the Study Group identified as a critical need
 
a technically qualified AID officer in each country
 
to whose malaria program AID is providing direct
 
support. Such an officer can unquestionably monitor
 
and report day-to-day progress in the conduct of
 
the program;.he should not, however, be AID's member
 
of the External Appraisal Team which periodically
 
evaluates performance. The entire principle on which
 
the External Appraisal Team concept is based -- dispas
sionate expert international appraisal of results
 
achieved, problems faced and improvements required
 
-- mandates that the AID participant may not be 
directly involved in the implementation of the program 
under evaluation. With the best will in the world, 
evaluation is subject to bias if performed by a person 
or group which is carrying out a program. Moreover, 
it is essential that AID's representative in external
 
appraisal speak with the authority of long experience
 
and internationally recognized qualifications which
 
AID's country-based malaria officers may not in
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every case possess.
 

Recommendation
 

The Study Group recommends the expansion of the Malaria
 
Staff, including the possible establishment of a
 
position for an experienced, broadly qualified,
 
Asia-based malaria specialist, to carry at least
 
the Asian portion of the world-wide evaluation effort,
 
to assure sharing of experience and information among
 
participants in AID's laraest effort in support of 
malaria control, and to serve as coordinator and 
technical backstop for country-based malaria officers 
in Asia. Being based in Asia, he would help conserve 
the A ency's increasingly liited operational 
travel funds. 
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ANTEX 1
 

FROM MALARIA ERADICATION TO MALARIA CONTROL
 

(Leonard J. Bruce-Chwatt, Emeritus Professor of Tropical
 

Hygiene at the University of London and presently with the
 

Wellcome Museum of Medical Science, participated in both
 

the first and second colloquia of the Study Group. In
 

addition to his contributions to the Study Group's report,
 

Dr. Bruce-Chwatt prepared the following special study on
 

the genesis of the global malaria eradication effort of
 

the 1950's and early 1960's, the reasons underlying the
 

conversion of this effort to national programs of malaria
 

control, the desiderata for successful control, and the
 

relationship between effective malaria control and success

ful limitation of population growth).
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Malaria has a major place among the endemic tropical
 
diseases. It has been estimated that twenty years ago
 
the annual incidence of the disease was of the order of
 
250 million cases with 2.5 million people dying of malaria
 
every year.
 

Soon after the Second World War,the newly born WHO
 
recognized that malaria not only killed more people than
 
any other disease, but also interfered with the develop
ment of agriculture and growth of industry in the tropics.
 
The intensive control methods carried out in some western
 
countries produced excellent results but could not be
 
easily applied in many tropical areas. The advent of DDT
 
presented the world with a new method of interrupting the
 
transmission of infection by attacking the mosquito vector
 
during its epidemiologically most important stage when
 
it feeds on man in his dwellings.
 

The epidemiological concept of the interruption of malaria
 
transmission by insecticide spraying is simple. After
 
taking her blood meal the female andpheline mosquito
 
generally rests on a nearby indoor surface for several
 
hours while the blood is digested and the batch of eggs
 
matures. The female mosquito feeds every 2-3 days and the
 
malaria parasite, after being ingested with the blood,
 
requires at least 10-12 days for its full development to
 
an infective stage. Spraying all inside wall surfaces of
 
human dwellings and other domestic shelters with a long
lasting insecticide like DDT would therefore create
 
conditions in which a substantial proportion ofanophelines
 
would be killed before they could transmit malaria.
 

It soon became obvious that the eradication of malaria did
 
not require the total elimination of all the vectors, and
 
several examples of successful campaigns (Italy, Cyprus,
 
Greece, Guyana, Puerto Rico, and Venezuela) were most
 
impressive. It appeared that the widespread use of DDT
 
and other residual insecticides for indoor spraying was
 
the most reliable, feasible, and economical method for
 
the interruption of transmission (the attack phase),
 
especially in rural areas. In the next phase of the
 
eradication program (the consolidation phase) the
 
remaining foci of infection could be detected by proper
 
surveillance and eliminated by distribution of anti
malarial drugs and local application of insecticides.
 

The eradication program.has been defined as an operation
 
aimed at stopping the transmission of malaria and eliminating
 
the reservoir of infected cases in a campaign limited in
 
time and carried to such a degree of perfection that, when
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it comes to an end, there is no resumption of transmission.
 

This simplified description of the principle of malaria
 
eradication gives no idea of the operational complexity
 
of a large-scale program. Few other public health
 
endeavors need such careful planning, efficient admini
stration, adequate financing, and detailed evaluation.
 

The world-wide program of malaria eradication was
 
formally endorsed by the Fighth 1-7orld Heai.th Assembly in
 
1955 and in 1957 the WHO took over the coordinating
 
activities and the provision of technical assistance.
 

The concept of malaria eradication was accepted by all
 
the member governments of WHIO. Previous control programs
 
were converted to eradication procrams and eradication
 
programs were initiated in all malarious countries in
 
the Americas and Europe, and in the majority of countries
 
in Asia and Oceania. But only pilot projects were
 
attempted in Africa.
 

What is the situation today after 22 years? According
 
to the latest reports for 1975 malaria has been eliminated
 
from the whole of Europe, most of the Asian part of the
 
USSR, several countries of the Near Fast, most of North
 
America including the whole of the USA, most of the
 
Caribbean, large areas of the northern and southern
 
portions of South America, Australia, Japan, Singapore,
 
Korea, and Taiwan. There is little official information
 
about China, but it seems that malaria has been virtually
 
eliminated from most of that country. An assessment of
 
progress during the past two decades (in terms of popula
tion protected) shows that malaria era$icatior has been
 
achieved or was in operation in about SO per cent of
 
originally malarious areas. The remaining twenty percent

of the unfinished task represents most of the developing
 
world.
 

Progress of Anti-malaria Programs Bet-een 1957 ar'. 1975 

Population (million)
 
Location 

Areas of the world with anti
1957 1975 

malaria programs in various 
phases 789 1672 

Areas without anti-malaria 
programs 
All previous and present 
malarious areas 

421 

1210 

343 

2015 
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These overall results are of great interest; they
 
justify the original concept and yet show that under
 
some conditions it cannot be pursued to a successful
 
conclusion.
 

In African countries south of the Sahara malaria is 
responsible for about ten percent of annual deaths of 
infants and children below the age of fourteen years. 
These estimates of mortality and morbidity are no more 
than informed guesses, because of the well known short
comings of statistical data in that part of the world. 
The most striking feature of the disease in tropical 
Africa is its high endemicity with hardly any seasonal 
or annual changes; thus, the individual is infected 
at an early age and is subjected to repeated infections 
throughout his life. The toll of African malaria falls 
mainly on the very young, and those who survive gradually 
develop an increasing immunity. This means that 
spectacular epidemic outbreaks are usually absent, but 
the diseane kills rany infants and young children, and 
contributes in a large measure to the vicious circle 
of disease and poverty. 

Various malaria-control activities, especially the
 
distribution of drugs for prevention and treatment of
 
infection, are being carried out in urban and some
 
rural areas but the overall situation has not greatly
 
improved in tropical Africa. On the other hand, one
 
should point out that in northern and southern Africa
 
malaria is either absent or definitely on the retreat,
 
while its eradication has recently been accomplished
 
in Mlauritius and Reunion.
 

In other parts of the world the situation varies between
 
a slow but steady fall in the incidence of malaria and
 
a virtual absence of any change. However, in several
 
countries there is evidence of resurgence of malaria and
 
this is causing much concern. Among these countries one
 
should mention Pakistan and Bangladesh, many parts of
 
South-East Asia, Indonesia, Sri Lanka (Ceylon), and the
 
states of Gujarat, Maharashtra, Mahdya Pradesh, and
 
Rajasthan in India.
 

Since India's malaria eradication program is by far the
 
largest in the world, its recent appraisal is of particular
 
interest. During the period 1962-1976, the annual number
 
of reported cases of malaria rose from 60,000 to 5.8 million
 
(actual incidence is estimated as high as 15-25 million)
 
and the constant increase of the incidence is disquieting.
 
In areas of the country inhabited-by nearly twenty percent
 
of the population the feasibility of eradication is
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doubtful under present administrative and economic
 
conditions.
 

Although the overall costs of successful antimalaria
 
activities in India are extremely low, averaging ten
 
U.S. cents per person per year, the total amount of
 
money available for this public health program is
 
manifestly insufficient when spread over a population
 
of over 600 million.
 

The present resurgence of malaria indicates how far
 
we are from the conquest of this disease; it also
 
emphasizes the role of malaria as one of the many
 
factors at the core of the great issue of socioecono
mic development of tropical countries.
 

There is no denying that, in spite of the great
 
achievements of global program, a large reservoir of
 
endemic malaria remains over most of the tropics.
 
The problems as seen in tropical Africa and Asia
 
explain why the eradication of malaria from the whole
 
of those continents is now considered unlikely as
 
long as basic health services are qualitatively and
 
quantitatively inadequate.
 

One of the consequences is the increasing concern
 
with malaria as one of the tropical diseases now
 
frequently seen in Europe, the USA, and other parts
 
of the temperate world. The constantly rising
 
speed and volume of international'travel and the
 
lure of exotic holidays at a moderate cost have
 
created new conditions for massive importation of
 
communicable disease into countries where these
 
infections were unknown or from which they had grad
ually disappeared with the advance of public health.
 

The reasons for the present lack of progress and
 
possible further reverses..of the global malaria eradi
cation program are complex. Technical obstacles such
 
as the exophilic habits of some anopheline species,
 
resistance of malaria vectors to insecticides, resis
tance of plasmodia to anti-malarial drugs, inaccessi
bility of outlying groups of houses, the primitive
 
structure of dwellings, are of undoubted importance.
 

More realistic assessment of the difficulties that have
 
stopped the striking advance of global malaria eradica
tion recognizes the importance of administrative, socio
economic, financial, and political difficulties. These
 
affect the problem of improving health in countries
 
which have inadequate basic health services and are
 
short of trained manpower..
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A re-examination of the global strategy of malaria
 
eradication was recommended by the 20th and 21st
 
World Health Assemblies. Special studies on the
 
socioeconomic impact of malaria, the relationship
 
of malaria eradication programs to national health
 
planning, and the technical or other aspects of
 
malaria eradication activities have been carried out
 
during the past few years and their results were
 
presented to the 22nd World Health Assembly in 1969.
 

The main conclusions of this report stress that
 
malaria eradication should remain the final goal; a
 
long-term investment because of its overall impact
 
on health and its socioeconomic benefits.
 

Wherever malaria eradication programs have good
 
prospects they should be pursued with vigor towards
 
their defined goal. In countries where eradication
 
does not appear to be feasible because of the
 
inadequacy of financial resources, manpower require
ments, or basic health services, malaria control
 
operations may form a transitional stage toward the
 
future launching of an eradication program.
 

Within the general agreement on the urgency of
 
better malaria control three needs emerge: the
 
improvement of basic health services, research into
 
control techniques, and a reduction in the birth rate
 
to balance the reduction in the death rate.
 

The expansion of health services is limited by the
 
supply of trained manpoweri especially in rural areas
 
where the needs are immense. It is here that the role
 
of medical auxiliaries is of growing importance and
 
much more must be done to increase their numbers as
 
well as their skills and responsibilities.
 

Our technical means of controlling, let alone eradicating
 
malaria from many endemic areas of the world are
 
inadequate. A concenLrated research effort may find new
 
ways to attack the malaria parasite and its vector. Fields
 
in which research is felt to be particularly important
 
include the improvement of im,.unological surveillance
 
techniques, study of the behavior of mosquito vectors
 
and their resistance to insecticides, better and more
 
acceptable insecticides, and the development of new
 
antimalarial drugs.
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Much has been said and written about the possibility of a
 
prospective malaria vaccine, but the present experimental
 
results, however encouraging, show the practical difficulties
 
of this method. It seems that synthetic antimalarial drugs
 
will be our most reliable weapon for many years. Veverthe
less, research in the feasibility of a malaria vaccine
 
should be stimulated and supported. The imaginative and
 
generous assistance provided in this respect by AID is
 
timely and commendable.
 

The place of chemotherapy in malaria eradication depends on
 
both the local epidemiology of the disease and operational
 
facilities. The use of drugs for large-scale treatment is
 
difficult since all those in use at present are rapidly
 
excreted and have to be administered very frequently to be
 
effective. Another handicap is the appearance of drug
 
resistance due to the modified response of the parasite to
 
the chemical compound. Such instances of resistance have
 
been reported in various parts of the world.
 

The research program of the Walter Reed Army Institute for
 
Medical Research has discovered some 12 groups of new com
pounds (out of over 300,000 examined) that represent poten
tially new and valuable antimalarials. This splendid
 
effort should be further carried through by testing some of
 
the new compounds in the field, providing that their toxicity
 
has been fully investigated and that their use in humans
 
present no undue hazards.
 

On a world scale the health gains of malaria eradication
 
are immense; this can be judged from the fact that the 1950
 
annual malaria morbidity rate of well over 250 million has
 
now declined to about 100 million clinical reported cases.
 
The corresponding mortality rate has decreased from 2.5
 
million in less than one million per annum. Over the past
 
decade the probable reduction of mortality attributed direc
tly to malaria amounted about 15 million; with the
 
approximately 35 million lives saved through the reduced
 
impact of other diseases or malnutrition vhich are normally
 
aggravated by malaria, the total reduction of mortality
 
resulting from antimalaria programs amounted to some 50
 
million. This should be seen in the proper perspective of
 
the general demographic trend as the world population in
creased during the period by about 500 million!
 

The impact of any large-scale control of an endemic disease
 
is bound to lower the amount of sickness and death and
 
thus increase the population pressure wherever a high repro
ductive potential exists.
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If the ideal aim of community medicine is to Keep an
 

ecological balance between human society and its
 

environment, the drastic reduction of sickness and
 

death should be counter-balanced by a corresponding
 
Deliberate limitation
reduction of the birth rate. 


of a family is alien policy to most of the developing
 
ccintries, especially those where the fearful mortality
 

rates for infants and children indicate the burden of
 

sickness carried by the young and are closely related
 

to socioeconomic conditions.
 

A family needs to feel certain of survival before it 

wives some thought to limiting its size. Only wben 
ane childthe protection of the health of--e mother 

removes the instinctive fear of premature death will
 

restrictive measures on procreation be accepted.
 

In considering the relationship of the population to
 

the available resources it would be unwise to think
 

only of food production as the most serious potential
 

shortage. The size of the population must also be
 

related to the availability of social services,
 
investment policy, industrial development, and conser

vation of the natural environment and the resources
 

of land.
 

The pursuit of a well defined campaign against one
 

specific disease may often provide an effective lever
 

for economic progress if it lifts from the community
 
a heavy burden of sickness. But this should be re

garded as part of the general process of orderly growth
 

of national health determined by existing pri6rities.
 

Today's problems of malaria control, let alone those
 
of eradication, are part of the unsolved dilemma of
 
the developing world. The current economic upheavals,
 
which are a result of the energy crisis, may aggravate
 
the situation, but wealthier countries must fully
 
realize the future dangqr of a divided world and
 
accept the obligation of providing adequate technical
 
and financial zssistance to bridge the present gulfs.
 

In this respect the farseeing, imaginative and whole
hearted effort of the United States of America deserves
 
admiration and should be better known throughout the
 
world.
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- 1AA. ECONOMIC ANALYSIS SP ,KA 

1. P'RJECTIFCONO"'IIC ANALYSIS 

Suimmary and Conclusions 

This economic analysis appraises a malaria control project in
 
Sri Lanka in terms of whether the project is worthwhile from
 
an economic standpoint.
 

in Sri and 
thp, diseas'e ihnhighly endemic in the dry zonp iwh ch constitutes 
about three fifths of the country an( ceontains over 65 percent 
of its populi-tion. An increase from the' -revinu. year of over 
?00 percet of rm1aria cases det.cted and teat, ino1Q75 seems 
to indicate hR.w',itoiut thin constraiWnt- im:,osecd 'yth. project, 
the annual Parasite incidence (APT) will reach on avp'qe of 425 
per thousand (comparable to that whiich existed fcm 193i to 1947). 

Malaria has always been a major health problemo1 Lanka 

1The projec, t will prevent 28.9 million ralaria cans an enahle 
the economy to save U.S. S40. )million equiivalent froi 1977 to 1981. 

Project economic costs are estimated at U.S. S}2.0 million equi
valent, excluding duties on import itei; (w ich -re tran<,Fer pay
ments), and es timated at a shadow exchange rate of U.S. $1.00 
Rs 2i. 

The project will produce substantial direct and indirect benefits. 
This analysi> h:s quantified only those ex'pend iture; anl losses 
avoided that can be valued in money tYrrs. The avoidcd eXpenditures 
and losses durir the five year project arr a llown. I.S. $27.5 
mili inn equivalent in edical tri>lt; U.S. S" 3 mill ion equivalent 
iinma1ari druO, U.S. S/.7 rNillion equiv l i loss of earnings

an i.S. W EKr equivalent in the value (f food ino;o (rice)iill ion ts 
rquirird to ati ,f'y exceis caloric intae. Current. stimates •indicate 
that the Pcro ic rate of return on c liesalternativ i ivstruants 
,nrewhere bet"ween 8 percent and 22 percent; we have estimated it at 
I5 percpnt. 

The prnjpe<t was subject ed to three of the most commonly used primary 
tests (ifvalue. The bernfit-cOsl; ratio is 1.8 ndcaLiiq that the 
IropctL in acct ahl W Oriins of qen'.atinq bpnefi K in the excess 
of cost (i.e.. for. ekr'y S1 spent or ialdtria con rol t..e project will 
yield S1.>- l n bene-its). Ihe net Qre ent , ' rn is U.S. $11.2 million 
when di 5 : With an opportuni ty cost c ,.-ital of 15 percent 

. .. . m ian i ben' ,11.? usefultn will ibe q nera.ed over the 
li e if I i n ti.a '* all econo'ic costns are covered, inocltuding 

the t))ll,, : . co i l1). Fi, the inter'r-l rate or(oO l]1:,'. 
retoi'n i . ,,' in w llov: 5n ,e'ccnt Iwhich c pa:en , very 
favorb v 'G the averou 15 porcent rate Of return accruing to 
al tern iv i;,,' trWF s. 

tables to be on_jISun-t j.inG found hnrex.
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Since accurate pro~i..ins in esLiwa Ling costs, Prld especially
benefits, in lIthlb projects is cons idei ably difficult, sevel 
sen.;itiv ity anoly, eJere coidluc, Led in ordor Lo deteraire th,. 
economic profi li.. .y of this pto(KiO 1. hnnQ ci .. usi.. ces. 

o rIf the price Lhe inpu,.; w.ere Wi., urderVptimatd or woul' incur 
a 30 I)rceoiL i nc r , daring th, lifu oF Lh, projou L, the internal 
econc;ic return would 0 i I ho ov u rcL. 

Assurmuifncg ., -r ;i's ,e,! 40 perc:ent1A ( inn, b tore o.'.,i by 
(i.e., w; ov'erps m d, b' 0 Ipurv;n [n IL ,,'or of Cc,'0S th . 
wi Ii o(, wr in t bl,.e ' (f '< L, ) Li the proj octedof)Wtl ;:a O 
losses avoidod would b.c 40 parccr. less t-r e.pLc:e i 
internal econuomic pt~mIi ,Wuul( he aprw.u>il 22 .i cnt. 

If the p 'ict w.ort hOe f:cud at the sa e ti:e with a 30 percent 
cost overrah, and a 20 per(.cent. ,. ,6<C of h ,vits, thy internal 
economic return would hP approxitol,, 32 p-rccL. 

c,,,. ,n .h,,. if oi0 thThe l iLiity ysis that L V 1. inputs 
w ornincrc~ I',' 10 p..o W uorr o,'di' a I . by 

40 , 01rcfltV , iC o n qrVF i.h OW. rei , ', , tt . rat<r: would 
be sliilhiv less Li . (WppociAnit'' c' C cap itol ,f 15 percent. 
Thus, it inimpot-,A o Ontu iat, GLi a1. s rvcals 

'the proj LL In to very sen itiv, n i-i;t n 'it ei,. is, the 
pru.jicL i. ,ocilly be, fic ial l,,i.. th-L i,. i..1.......0.e over 
60 purcek of tih ,ite, of puOple a ,t,;. P..dby An 

On the I nin, of lb . c" u;,omic: avn ,l. 15, the ,: , rL is si,,t.abfle 
for AID IocrN to thel G L uLait q, .S. $ 2.( , 1$ion. 

Me tho.,olcmy o 

The essence of Lh,, etoroi(: analysis is th c:,;'?,xrison of what the 
eco"no ' , ' nditu,r a and lo ,s woudi h : . t,.A the projec. t cnd 
what til y w..ld be t ihe The !,C1v:we,. G o two,wi ! O pjP-(.l., diff.,..e 
mui.nus the re ccoS. , c'nable us to il entif'y the benelfits de rivud 
ais a reult of thy' milria control jpi'o (;I'ri. 

b!ecause w .ec vu felt L: , iin ho t dev:lo,:r . ... inais c-uLties, 
Sri La~a two off icial excoyce rate undu,.t ,:, the scar'ci ty value 
of fOrel'1(, lohnCo, 1KW evidpnce hig Wt eListe,';oe K a narket 

twher, forei p ' d isK abeng p'n a pikes I dre sut rut ,ally 
abm( li' of Ii cil LwwnI ,-L Ps, 3 per U.S. S1. 03, we 
ha vc dw -:'"mnr the eqtuilibriumt, r to tLo bp I.S $1 .00 -- R 20. 



The monetary expressions are all at domestic market prices since 
we have not found siqnificant subsidies or administrativ.e pricecontrols which would require the use of shadow prices for domestic 
commodities. 

The valuen of costs and benefits have been divided by years during

the life of the project (5 years) and appropriately discounted over
 
time to yield presert values.
 

The discount rate selected is 15 percent which is the marginal

opportunity rate of return to agriculture.
 

Project Cost Estimates 

All the resources, both physical and human, that will go intothe ccntrdction and operation of this project have been identified
 
and quantified.
 

Project co.t based one~tiIhitus are current costs but include physical
and pr i ce ctingecies of 15 perccnt for cLit.al items, 10 percpntfor equi . .nt spares,. and 3 percent for util ties , postage. and rent,
13 percuci for insecticides and drugs, and 8-percent for AMC staff
salaries, wacjes , travel and trainingl. The to-I economic cost of

the projacL is estimated at Rs 407 million 
 (U.S. SQO million).
TablesI1, 2, 3 and 4 on Annex suLmoarize tWK project costs in local 
currency and foreign exchange. 

'alaria Ca s P'rojection 

the data used to theestims le nuher of mIlaria cases that can b

expected 
 from 1977 to 1981 without a rtaluria control project, and
the numh er of cases expected arid avoided as a result of the project.
was obtainei from AiC (refer to l[ables 5 and 6 on Annex). 

Tables 7 and 8 on Annes disagccjregate the r ;::,c ted cases by the type
of medicol treatmet requirud aid type of malaria. 

Cots WiNluu the Project 

In an economy where the annual pe" capita growth rate is 1.75
percent, th- averaqe pUr cUpita in .,,c level is around U.S. $120,
wKre fund ho rts are 4; Pret, of total i,:ports Hid where theqnvernment is sLronqly provi de servicescmm itt,,d to free medical 
ti ,ll th- people, th. negative 'ecorom ic inpact of widespread
malaria is pervasive. 
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In the absence of a malaria control project the economy will be 
faced with addi 1ion. l annual exrend itures of U.S. $7.0 million 
for In,dical trirtmnaLt, i.S. $2.0 million for d uqys iUport, U.S. 
$0.7 million for addiLiunal food iispiort S and "h,a.riculturdl 
POPUlatiO in th, 1 dri', , wK1 l1,: ,n a'.-rU:f' oF U.V S. 
$1.0 million, r r year in carnings. Ih: :llyi.ti n of econnmiuc 
rer.(,cus-, L.ri l.,e and o'hr oliy hinr. 

:3 n.ei 


l aLe effrcts crn 

t e (hvelO iuifn, prc z.P .cf 1.orCoIJi{?W. 

The prn'oj oLrdt r. ;r, to be in(.ut Ke: v .i. the project. in 

medical tr(,,L2i, and d(iq, impjL oce acti ...... Cl taiies 9 
thcuqh 15 on Annerx. [N oue even Miht the p',oiect iK C.0l0i. , ' 
expje:L,.d tort no ;l-,iN (.asr's will occur d.riq L, lil' o ,f the 
proj:'ct, we hr vc' al,o -tlin ted the cosn incrr;i,"by the econuomy 

ini t.ren I.nq !hu e a,.n, 

/, add i tior,,nl LOs. Lo the ,conouy in represent,. by the loss of 
ern in j of ; a result of (se,yri-ult, o a woers as laria bhle 
16 on A,nox.). It sh'uld Iw' 'nlIha,,izi''d tihat in o r ,'cjcctions w-2 
hove I). inc1u . I: 1o of ear i,.s of t .. ..' or th parent 

looking altpr tt, ili Pornon. 

[he proCIu e tiSl, to)t (, iq80 L. t.h ions of corn ingos of twnloyd 
aqricul Iur l ,,orkern, af ',-cl ,eidby n!a ri ' is presen ted i n the nrt 
table. Iho prru e inn, ,.were esti maled o, the basis thn t in 1976 

the populat rin: Sri 11' million aof larla was ith in av,' annun1 

i.crease or 1. pe't'rct, p.U, annum . Forty par.o*L of the ,_'". if'ri 

is hctwm, 15, d (o ,twr. ; old and in 1976 v coi.,, i5,, 5.6 ri Ilion 

people. S(. ly t, ,M'.of the l ur force Q" e ' ,a, in Pr,icul Ltur l 

a(I ivi i ; in 11w , y' Th , r,' t0in- '., tor wi San IQ7 cin .l1 l ' , 
3.4 million p0l, . 

' inAlthouqh it is di i(u . to deterinlio the 1 . of tf; ... 

the ag'iciltural secto:, we have assumrd a ir"e ol uner;loyq.enrt of 

16 per'rrt. in th, foclor. th,' es ,ir - inful lThus, r emplo'ed 
labor fo s in 19/6 w','.i,, 3.3 million. W' -'.e lso cons>t'red th' 

fact thrt evIry yeor 10o thausind l'eoople e,,' l aid,.' th10Ce Curc 

70 t:erceit nekG eiloyunn,:t in the aqviculr ol sector.
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Malaria [nploy- Employed Gainfully Employed Ay.
Total Zone able Ag. Agric. Employed Ag. Labor Force
Popu- Popu- 1 labor Labor 2 Labor Force Affected
 

Year lation _ation Force 
 Force Malaria Zne byMalaria 

1977 14.3 9.1 3.9 3.3 2.2 1.0 

1978 14.5 9.3 4.0 3.4 2.2 1.1 

1979 14.8 9.4 4.1 3.5 2.3 1.] 

1980 14.9 9.7 4.2 2.33.5 1.1 

19?I 15.2 9.9 4.3 3.6 2.3 1.2 

10'er 65 percent of the population lives in high malaria risk zone.
 
2Fighty-four percent of the agricultural labor force are gainfully 
employed. 

3W asme that only 50 percent th.os inuily vapl yed willoF ., 

suffer malaria in the absence of th- pr jec .
 

Althnuqh th total inco ,2 (n n,,y wages and iNOiW,,) of an aj ricultural 
worker is R, 10 , c, haveover per :day, we,. cam,:art-d only that portion
of his in(oo expeqsed in uncy ', ; ;w,hich an thq averoyn equals Rs 5
 
per day with an average a nnual incrau:se of E p.ret.
 

Inlividil nhsuffer from any febrile di-',rc h v''xcp-s caloric 
re:uire"rr t,. in wIlaria t,..: xces ca(lori: in.,ku iuquird d.aily is
401 kilo al r- , or 100 .r s;of c r. !o,:h ,m for an av-_ra e of 5 days.
Beca',;e the (W!I Y cs-cially cooceer WK ir',,.vin. the nutritional 
srt ara .- : if LhP pp.op, n , and those most li - " o n' er malaria are food 

it is.. safet . asun that the exce-s caloric requir ement will 
requ ire a iLi noal food iSpo rcs. "a bl I/ on Anncx provides the projected
losses 0; a rcult, of this additLional cL S', O.... . 

Benefit , 

Thy prolect', direct gross benefits are tl, exuaenditures avoided in medical 
treatmert and drugs imports, and the losscs avoided aas result of the
fare' 1o ns or an-nings and the addition food im ports avoided as a 
r-sult n" cc-,s cloric requirep;nt. 

To ari,, at the nat h.;,. it,%wc havE sut rac Led f"um the gross benefits 
the Conn; incu red in the coS-,ruction mnd oeration of the project and
th, yre.wtditures aWd losses du to malaria during the ooeration of the 
prorm
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esides the direct berefit%that lend themselves to qiantificaLion, we 
*have encounLered an equal or greater nunber of henefiLs whose impct 
cannot be assessed directly in econoJic terms. The mast significant ones 
being: 

- strenjthernii or the genural health delivery system; 

- decrease of the incidence oF other digeases (malaria reduces 
the general sLae of an individual's health); 

- an indir'ect contribution to Food production and labor productivity; 
and 

- creatiiq the needed malaria free environront in the dry zone where 
major irrigation and settlement schemes are in progress. 
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2. Current Health _Expenditures 

A major reason for the rise in the incidence of malaria
 
in the mid 3960's and early 1970' s was the withdrawal of 
Government financial support for the Surveillance Phas of 
the program. As the following table indira t.on, the Government 
has again given prioriLy to mealfaria centol. 

Yeawr Fxpcrnd1iture on Mala ria (Ps. 1000's) 

1968 11,75R (actual)

1969 21,455 (actual)
].9"70 15,73P; (:.huua ]) 
1971. 14,057 (actual)

1972 26,01, (ac tual)

1973 19, 192 (,O tua )

1974 28,467 (,:un1)
 
1975 32, 20" ( u udl)

1976 53, 41' (c Lual)

1977 95,730 (.laned)

1978 97,425 ( lnn.d)
 
1.979 96, 932 ( l nned)
 
1980 78,416 (p] oin:d)

1981 53,497 (planned)
 

It is also impirtant to noLW tr c.rive, priority

tccord,,,; mla a in tie Go . ernmc'n ' a L.a] 
U-. Se Ler budet 

where during te ive' yer projectA m:i'ai a cont.c .act:\'ities 
Wi [ ur'un t [or about1 20 ptc,/CC, PC." "'ovrc'>(- ' rcsou'.rce 
a]]oca tion t.o the sector. 'This r'n . c:v:, bias. l "m 
to w,. M .ia given the f act that the <;ovi' nn.ont buuW an t supports 
an .! : .Led 80 ,rc'int .ofCO nit c' , 'ux:' ldi Lr' ; f-o 
wve n-;t,';t p' ]:lin cnl arid public 1 a1 ' r :' ,s a a ahout 
95 pec,,nt if only rural areas co:,.".-rcd.c 

The fo.l1"'ing tale dcetail Cc) rnm- :. health expendi
tures . wr thp ye'ars." 11,7,4-1C7 Sq -r-t forS1 anka for 

malari. .. n', w .'j] alm,' double dur:ir'y 0: . fir L three 
ypars of the int-en.sive spra_,,yin q p.,oqrr"-, r r .volatively'

"htqh t r n h t .- ;u rvo, I nc'e Pihas- -n decli ne somew,,hat after 
3nte m" Lion, 

A -i Vf-



Governmlent of Sri TLaka '1calth F of-tor 07.1nd-1976 (R . ) 

Recurrent "x.nenditures i 1975 197f 

General Administration 
Regional1 Ad7iristration 
T:-, i n S ch :Iarships 

4,176,905 
7,51G,200 
,451,338 

20,144,451 

4,C95,960 
9,702,77 
7,S17,9S 0 

2 ,--±- 760 

4,567,454 
1 - 144,643 
2, 62,453 

T7745,47 

-;tent Carec ', e 
: : . .pitals -,_ 

P--ev icp-, ,CSpsta1s 
D 1 tr ' A s 
" ,i-r-", - ' Rurala .osoitals 
Cln'._-rz I) s:ary s Maternity Homes 

z.o-. -nostic Servic 
I &L!cd Tr.y-fusien Service 

".'ence of , 
Q-.-.. Con.trol . 

.e:rTte..rc . itute 
to ; =-. Organizations & 

. A t 

39,402,C0 5 
60,886,837 
33,209,87; 
18 578,3,2 
12,0,9,323 

.C,,0., -,V7
8,260,220 
2,100,972 

1,201,870 
123,260 

2,..39,300 
1,762,777 

44,019,100 

6,953,833 
44,429,632 
2,570,093 
12, Er'4 ,959 

• ..,2
9,004C70 
2,107,0 

1,505,C50 
158,450 

2,737,320 
1,786,777 

52,755,306 
7 165, 710 
50,5F7,r05 
97, - 160 
3.1 0,145 
6 ,270 ,530

i0,2.5,289 
2,241,393 

2,55,490 
97,170 

3,066,903 
1,796,777 

t_-.205,265,680 223. 354,967 262,556,016 

Co:nmn 
. .± 

y ealth Service 
Prevenzijve Environmental 9,924,190 11,584,090 13,733,732 

.,,duc,ition 
!.*..... S including School 

Dental Health 
Oua7rantin e 
M-:a-laria Control 

Control 
Veneral Disoa.es Control 

Subtotal 
Total Recurrent 
Capital 

Total 

17,367,991 
834,841 

2,126,196 

594,060 
27,53G,605 
2,626,28 
.,194,476 

62,202,247 
28:7,615,378 

16,103,1511,220 
Gu4,2,69 

15,710,770 
712.:330 

2,512,810 

635,120 
29,601,330 

.,937,020 
1,003,300 

6. ,6 6, 5-9 
314,060,267 

33!,S,)637 

25,006,785 
1,060,50 
2,350,020 

712,030 
53,416,100 
3,097,660 

'1 3C-0 
81,628,237 

:-. C 
23,i5E.,797 
i ,6, 597 



Table I 

5"\LRI.\ NT\R',L PR'-12I(CT 

(Miliion Sri 

1977 


C.a ita:l Items and Inputs" 

1.376 
S::rcs !or Vehicles .495 


anuci .800
:od :IS 
671 


tcntingc~ici"s icc .551 


,,-oa 	 4--.222 

"1r7atirv E in.ent 1.422. 
Spr, pnt . 
O i ;k,,,: ... :2!"' and S-7(
Spr:i .'.. " M:b ".t, :'V and S'.-:xtint Fca, i . .536' 

,. ... ,. i c,':; :,.rd Lc.luipmact 1~ .a 

...--

r, mt i n.-cnc, ics j 0",Su!,.- t ,a 	 S 

lIt i lit In Postagc 	 8
"-l 
Rent 	 .53 


.531 

Cont ingvnc;i es 3 % .0.16 


Sub- total 5,7 


- FIN'NCI L 

Lxnka R .pees) 

19-8 


3.368 
Z52

1 

5.J2 


.313 


6.--3 

42422 

.315 


.. ),7 
. 3 ,D 

.2...22.42 


7, 

7 

53 


.531 


.O16 

.547 


COSTS S.1.,,i.ARY 

97 1981 


4.049 	 4. 049 

.2525495 

. 

6.10 	 6.A 
.915 .95i 

7.016 

1.422 1.2P3 
•225 	 .135 

270 


. 3(,r .360 


1.121 1 .42 1. -3•( 99 3." 5
 

9

4..U','Rb . 

.378 69..
 

.153 

.55! .a59 

.0 16 .014 

.547 .473 


1981 


4.049 

.49

31
1.30 

.8 


.88" 

6.778 

.,82 

.03 
227
270
.1 8n 


8':3 

2. 265 


2
-Z77-P2 

Of9099 
.459 

.014 
. 

Tot:lI
 

i 6. 892
 
.989
 

8.S550 

27. 43L 
4.114 

1295
3i.545 

6. ;.* 
1. 035
 
I .35,f
1.6(20 
636
 

1.3 

1.673,Ii18T.77 

.657 X
 
2.511
 

.07 5
 
2.586 



.TA CC\T.. PRIciTECT - rTMNCAL C(OSTS SUMMAR" 

C1iilc'n Sri akRues 

,5.4S7 56.457 3 6 2.O72 

2.520 .072 
t. 	 :,. :,.. 5S. 237 .,360

'.Jont ....... -- es -° 	 .73 6 _ ,__
".j.),"__ 

- tota 	 66.64,1 6-.01O 41.086 
, ~ ~ "~:,l(apit'a!14tems 

:tnd2"'r7uts -5.581 7 .95S 52.717 

,n Operat ions ::,',; M,: int enanc: 

c:i.i e.ir( :vA ,'- ~ 	 22.518 24.21, 27.207 

l.1 .0 ±./'0 1.4009"ir~r:i 

.--. q 
Lo :1 "'']/"". a:;; .- . o 

:n: .8'69!7T .,0 .S7. 

,M "" • ", :,.050.i,- 3! 

1-, 9,72.,,h~ ~ ... --. ~Jl..26I 

clT 70-1;( ~ 

2? .487 10374 q . 203Th1t1M OS'T 

"IflTAL COSTS 302.448 103.7.45 Sa.9"20 

19 Is0 

16.5 6 

ft.'S7,__
17.298-


.33_24 


19.545 

70.823 

23.'70 

1 


02("i
2sA.0 

7 

?7 

7777W 

28.1-

59.211 

Total 

15.32. 

.	 6
1 5.9'28 .. 

2s2'.n72 24".295 

18.077 2 1.183 
.. 

,7.819 263.7N4 

22.176 	 119.790 
1.4W'1 7000O 

73.000-'710.2277 
. ow-O.27 
.9s 4.67 

.. ,-270 . 

T -- 4.u.>67 

7~2 

4.58 406.7379 

54.589 406.735 

http:103.7.45


Table 2 

"'_A-RTA CO-MOL PROJE-jr - ECONOMIC COSTS TUNMMRY 

(u .0 = Rs 20c i ! >n Un it .c- St,tes .Do"I. rs 

1977 197S 1979 1980 1981 Total 

,:Iital itcis and Inputs: 

Veh cl 
Spinrcs 

s 
for Vehicles 

.069 

.025 
.168 
.013 

.202 

.013 
.202 
.025 

.202 

.025 
.843 
.101 

Fe! and Oil .090 .090 .090 .090 .068 .428 

LenT izcnc ies 15': 
.l84 
.028 

.271 
.041 

.305 

.046 
.317 
.048 

.295 

.C,4 
. 372 
._ 7 

, 0b-total .212 .32 .351 .365 .:!39 1.579 

h~brorq ~ en 0 .071 •071 .061 .041 -,Is 
Sur:y]< Fquir:1nt .016 .016 .01i .007 .002 .052 
.ri" e, ,! ,mcnt and Suppi ies 

1 I:voratorv and Spraying Equip. 
.014 
.018 

.0-1_4 

.018 
.014 
•018 

.014 
.018 

.014 

.009 
.070 
.081 

Loctl ,=modities zmd Equ ipment .071 .071 .071 .061 .044 .318 

-190.190 .185 .161 .13 .839 
Cont ...gcnc ies 

Sub-total 
10%. 

.2(o9 
.9,9
.209 

.018 
.203 

. 016 

.177 
.013 
.126 

.084 

.923 

atilitiesand Postage .019 .019 .019 .018 .018 .093 
Rent .008 .008 .008 .005 .005 .034 

.027 .027 .027 .023 .023 .127 
Contintenc ies 3 .001 .001 .001 .001 .005 

Sub-total .028 .028 .028 .024 .024 .132 



lahe " (Continuc' 

M5lUARIA COINTROL P".JECT -ECONCMI CC)SUSS"ARY 

(US 1.00 Rs 20) (Million United States Dollars) 

1977 1973 1979 1980 1981 Totnal 

Cpiltal Items and Inputs: 
Insecticides 2.823 2.823 1.763 .980 .765 9.15. 

Drugs .126 
2.9,19 

.090 
2.913 

.055 
1.818 

.035 
1.015 

.035 

.00 
.3-1 

9.195 

Contino cics 13% 
Suj-tot.-. 

.380 
3 

.379 
3.29. 

.236 
2.054 

.132 
1.!47 

.104 

.904 
1.23-1 

10.729 

Total.Capital Items 
o-:,ndInluts 3.782 3.748 2.636 1.541 1.391 13.186 

Operations ena ihintenamce: 

Salaries and 1,Wages 1.126 1.211 1.360 1.134 1.109 5.990 
T.,v l. .070 .070 .070 .070 .070 .350 
I(c-, I ra in in .006 

1202 
.007 
K 

.13 
1 43 

.013 

.267. 
.013 

2 
.602 

6.942 

Cont i:gencics 8% .096 .i03 .1i5 .101 ..5 .510 
Su)-total 1.298 1.39i .558 1.368 1.287 7.452 

Air 1- .003 .003 .0C3 .003 .003 .01 S 
1ID "hcnicjans .04 2 .045 .049 .049 .234 

Sub-total .045 .04S . .052 .052 .052 .249 

Total 0 M 1.3,3- 1.439 1.610 1.420 1.339 7.701 

TOTAL COSTS 5.122 5.187 4.246 2.960 2.730 20.245 



Tah Ic 3 
SIML dtI 01I: : l:ttl ...."
 5tJMLAJ~i)Ul(:~'N(~M ~: .-,~,A";1 BF\,+'r ITS 

(Mi Ilion Sri Lanka Ruipecs 

Pro ect Costs 

YeCr (:ital Items 0 I M Costs Gross Costs Gross Bunefits Net lienefits 

1977 75.581 26.867 102.44S 1.00.638 - 1.810 

1978 74.958 28.787 103,745 129.350 4 25.605
 

19719 52.717 
 32.203 84.920 151.770 4 66.850 

1980 30.828 28.383 59.21.1 194.586 4 135.375 

1981 27.819 26.770 54.589 225.833 + 171.244 
TOIAI, 261. 903 143.010 404.913 802.177 + 397.264 

'rable 4 

SINAtRY O IECONOMIC COSTS ACD BENPFITS 

(illion lnited States RA3lars) 
.15 = .0.+__
lRs 01.00 

Project Costs
 

Year Capital ItemD (0 ('%Costs Gross Costs Gross Benefits Net Benefits 

1977 3.779 1.343 5.122 5.032 - .090 

1978 3.748 
 1.439 5.187 6.468 + 1.281
 

1979 2.636 1.61.0 4.246 7.589 + 3.343
 

1980 1.54]. 1.419 2.960 9.729 4 6.769 
1981 1.391 1.339 2.730 11.292 + 8.56? 

TMtAl, 13. 095 7.150 20.245 40.109 + 19.864 

A-2 17 c f 



Table ;
 

NUMBER OF .\1IAJ.A CASES TP.FATED FRO-%I 2o 2 TO 19751
 

Year Indoor Patients Out-Patientf, lot-U Patients Percentage Chamge 

1972 49,414 314,211 363,625 

1973 65,409 34 7,010 412,19 13% 

1974 121,572 587,029 708,601 71% 

1975 90,538 1,345,902 2,231,290 220% 

Source: ANIC
 

Only detected and treated, Represents about 40 to 50 percent of 
actual cases. 

Table 6
 

wTI'll AND Wf't IOlr IIti PRciRT1 

Numbe,r of Case; Number f Cases N\hber of 

YCe_ Without the lroject Wi.th th,:i ec : Cases Avoided 

1977 6,fl96,000 ],280,1c 4,815,840
 

1978 6,205,000} 
 7.14,620 5,460,400
 

1979 6,317,000 
 631,700 5,685,300
 

1980 6,431,000 
 6,431 6,424,569
 

1981 6,5,7,000 

. 1,310 6,545,690 

Source: AMC
 

1
 
11v the end of 1979 it is expected thai.. all active foci of 
transmission would cease to exist. 

A-2  7
 



Table 7
 

iiSIrNUD NtJIR OF xtl.IA P:IIENTS BY TYPE OF TFA'W.Nr RFDj 

,VW lJ~ffI RO.JIi 1977- 1981 

(Average API 1931-1947 425/1000) 

Year Indoor Pat iei-,-s Out-Pat iert.s Total 

1.977 609,600 5,4 86,400 6,096,000 

1978 620,500 5,584,500 6,205,000 

1979 631,700 5,685,300 6,317,000 

1980 643,100 5,787,900 6,431,000 

1981 654,700 5,892,300 6,547,000 

Source: ANIC. 

Table 8 

ESTIM'ATF) NUNBER OF INDoOR PATIENTS BY TYPE OF NtAIARIA 

WITDUT ' l Pi(OJ]vcr, 1977 - 1981 

Year Uncomrplicated Malaria Cerebral 'alaria 1 

1977 426,720 182,880
 

1978 434,350 186,150 

1979 442,190 189,510 

1980 450,170 192,930 

1981 458,290 196,410 

Source: 91C 

1 

Thirty percent of indoor cases are caused by cerebral malaria. 

A-2 - 19 of 57 
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Tabl e 9 

I.~SIl ATl I XI 0 :)S'T 1 , IICAl lU...\l.,,,. 

S'l'1. V r"11,POGmcf, 19 . 

O OF D3R0'Avi 

19,l 

ir''S 

Year NCwoer of Case; Cost per 1katient 

-Total Cost 

(Ps millhiun) 

1977 5,486,400 Rs 0.58 3.82 

19. I' 

1!179 

5,58, ,S0 

5,685,30 

0.67 

0.77 

3.741 

4.378 

19)( 5,787 ,900 0.89 5.1s] 

191 5,sX?,3O) 

28,436,400 

1.02 6.010 

22.463 

*1 
IXClUdinig the c11 t o" drugs 

2 
In'- 1976 tlie co:.,[ of lit'li.cal 'c:.t:"nt oof outdoor patients at 

)Ul0 ic;)l ist i rut i wa s Rws .;, " 2.:i . 
Wo hi\v i;usniu : Oil.o Jay visit o a hn-'Ipi.ta!, 
V,'Cha\:c cit-vat ed aV. ;11':..e ev aulm11.U Of lifte cost 
O r 1lic i ca lIt rIo.l , 

A-2 -- c .r . 



TIable 10 
rST r \'WrCOST ! D)C-\L TR F T\ T I .DmR P.\TI-_ OF OT NS 

BY ..PE OF iNLRI.\ WITOIJT PROTECT, 1977 - 1931 

-,,,.cto a a Cerebral \!alaria3 
\mtber Cost Total Cost 
 Nurnber Cost Total CostYear of Cases pcr Patient- (s million) of Cases per Patient 4 (Rs million) 

1977 426,720 RS 2S.75 12.268 182,880 Rs 375 68.580
 
1978 434,350 
 33.06 14.360 186,150 
 435 80.975
 
1979 442.190 
 38.03 16.812 189.510 
 495 93.807
 

1980 450.170 
 43.72 19.681 
 192.930 
 570 109.970
 
1981 458,290 
 50.28 23.043 
 196,410 
 660 129.631
 

2,211,72-
 86.164 947,880 
 482.963
 

1J-LxctIding the cost of drugs.
 
Trn 1976 the cost of medical treatment of a patient was Rs 5 per day and the average nunber ofdays 1 a hos: tal is S. "I*-have cstinated a 15 percent increase per annun in the cost ofmedical tre)ticnt. 

inc Int the cost oC drIus. 
4In 1976 the cost of medical treatment of a cerebral malaria patient was Ps 21.25 per day.T~he average nn~iber of days in a hospital is 15.We have estimated a 15 percent increase per annun in the cost of medical treatment. 



e-c a..o.o........ . 

tdeor 

...... t 

Satients-Tco _catUd' .alr 

the 

ia 

Iroect, 1977 1981 

..... 

,,.S 

Cases 
W, thout it 

ct 7roiect 

i'!1,72{8 . 1 

-,,,,90 2.3 

Cases 
Avoided 

0-

, : 

c t 
Cost Without 
Der -roject 
Patient ,Usmillion) 

Rs 8.75-?.268 

75 602.i6.812 
OSS . ..... 

Cost 
With 
Projcct 
( 1million) 

2.756 

t.*,-S
i-17 

Net 
Benefit 
(as million) 

9.62 

036 
15.131
I'Si 662 

,'.033 

IS6 ,V9 ~ S6. 164 6.1 8ZSp5 
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Table 12 

Estinaated Cases and Cost of MedIcal Treatment With and Without the Project, 1977 - 1981 

Tndoor Patients - Cerebral Mialaria 

o ca 

Cases 
Without 
1)1rcct 

Cases 
With 
Proj ct 

Cases 
Avoided 

Cost 
per 
Patient 

Cost 
W,'ithout 
ProIect 
:Rs Mi 1!io) 

Cost 
With 
Project
(Rs miilion) 

Net 
Benefit 
(Rs million) 

L" 1977 1P2,,830 38,405 144,475 Rs 375 68.580 :-.402 54.178 
1978 111,1 50 22,338 163,812 435 30. 975 9.717 71.258 
-,1,,-

1931 

18,91ln~~r 

981-,9, 1,.-98. i 196.9 
196.410 3-

17,,35993. 
17,7371 7.1
] ,,1 

495 
570 
660 

93.8071r) u
1I .-7 
129.530 

9o.3S0 
.10 
.06 

84.427 
109 
129. 604 

947,880 79,926 867,954 482.963 33.635 449.328 



Table 13 

EstLmated Cases and Cost of NMedical Treat .ntWith and Without the Project. 1977 - 1981 

C ccr ~t-. ntS 

Cases Cases Cost 
;-

'ithout 
Cost 
With Net 

Yer Project 
hitout 

rocect 
Cases 
A-.oided 

per , 

Patient-
7roject 
(Pls million) 

Project 
(Rs million) 

Benefit 
(Rs million) 

"]7,"1 ~~L1- ,"' : .. 58 6"-St 

, ~ , ~ 7(. 
I, 

, " ...I 
, ,, 

..)v 
. .. ** 

. 
77 

6 .7t 

4. 71 
A49 3.293"E 

, 

all 
I 

, 
i,,..8 2. Al' 2 

, 
10, 

.. 
1 .02 

5. 
6. 0') 

...O' 

.00i 
. .1, 
6.009 

45, 297,600 26,3 ,CC0 22.464 1.562 20 en? 

I 
Excltd ing the cost of drugs. 



Table 14 

Estimated Cost of Drugs With and Without the Project, 1977 1981 

Indoor Patients - Uncomplicated Malaria 

Year 

177,7 
19781979 

1,,0 
1931 

Cases 
'Iout 

Project1 

320,040 
325,763331 3 

197..3 
337,628 
33 ,62 8 

1,658.702 

Cases 
W1-ith 
Project 

25,283 
39,0922311-
23,215 

533-
69 

87,997 

Cases 
Avoided 

294,757 
285,67!30" 
308,428 
337.290 
3.;3, 559 

I:370,7,5 

Cost 
per 
IPtient 2 

Rs 3.00 
3.4S 
3.92 
4.51 
3.19 

Cost 
Without 
Proj ect 
,smillion) 

.960 
1.1241 
1.709 
1.523 
1.783 

6.690 

Cost 
With 
Project 
(r million) 

.076 

.135 

.091 

.002 

.001 

.305 

Net 
3c'efit 
(Rs million) 

.884 

.9S 
1.209 
1.521 
1.782 

6.385 

Ta1-ing the different age groups into account, the total drug requirement would be 
approximately 75% of the requircments for adults only. 

The average adult malaria patient takes 10 tablets of P-nodiaquin and 10 tablets of 
of primiLain. n 1976 the price of Pmodiaquin was Rs 1S3 per thousand and the 
prict of prsria ,min ...as Rs 23 per thous :nd. 

iehave -SS,'_fndi t 1S% increase per amnim in the cost of drugs, although the price
of amodiaquin rose from Rs 23 per thousaid to Rs 153 per thousand in 1975. 



Estimated 

al) c 13 

Cost of PDrugs ""ith am~ Wi,'ou 
... .o 

th r fcD7 
hePro-'-ct 

c 
1.77 -18 

utdoor atients 

Year 

197-
1 9 

... 
Without 
Project 

.,1,.1. 8010 
:, !: 

!I' v (lII 0',_ 

Ca C 
With 
Project 

846,100 
.fl4 .! on 
. i. i t?) i.9, "1! 

Cases 
Avoidcd 

3.230,790 
3.62.WP5) 

7-'"- !,, .T 

.ost 
per 
Patient 

Rs 3.91 
3.4S
3..,_ 

Cost 
thout 

Project 
(Ps million) 

12. 344 
14.219
16.7I13 

Cost 
With 
Proiect 
(Rs million) 

2.s38 
1.703
1.671 

Net 
Benefit 
(R. million) 

9.S06 
12.505
15.01!4 

.1 

.-

.772,7-10 1') 11 ,sO 

. .. ) 

8..778 

00 

5.942 79.8,o 

Tkit, tht! di 
au'.roximIatev 750; 

orerentage groups into account, the total 
or the ,'e,:,irer-ents for adults only. 

drug requirement would be 

The average adui t Imtlar"iaoat rt cakes 1, ta1ets of amodiaquin and 10 tablets of 
p-imaUi Tn.In 1976 tie price of _modiaquin was R-s 153 !oer thousand and the price 
of primaquin w.s Rs 2 per thrusa.d. 

l'e hnve assumed a 15, increse ,cr annum in the cost of drugs. 



Table 16 

Estimated Loss of Income With and W1:ithout the Project. 1977 - 19S1 

o 

-. 

Year 

7 

.7:'. 

~ 

orkers 
Afficctd 
Without 
Proect 

iS. 
1 , ,", 

. r.12.8., 
1. ,. .-t 1 r, , 

Workers 
AfFected 

It't,h 
"roject 

22S. 795 
i97 2:10

1 , .! 

1 ,146233 

CasesS 
Avoided 

S60,7N, 

~ ', ,7 

1,]4 5,346510 "1,165.717 

.verage 
Income 
Loss 
n, 
Worker 

Rs Snqs 
*Q

" .. ' 

31 .555.J.11-3,3 q 

.Aver;Ic 
Income' 
er 

Day 

Rs 5.0" 
S73.41 

(1.316.81 

TInc 0.e 
Lost 
Without 
Proj octrojct 
(R'; -million) 

27 292 
"9.9R5 
.; . ",, 

36.179 02'.39.92 

ncomc 
Lost 
"ith 
7roject 
(Rs -iion) 

5.731 
-.398 

-..22, 
.036.00 

Net 
Benefit 
(Rs million) 

21.561 
25.3S7
2..631 
3.13639.694 

5 ,'.- ,'"(), 75,944 5,162 ,. 6 166.074 12.655 153.409 



Tab le 17 

F-sti Mated Cost of Rice equired to SatisfV Excess Ca7loric Intake 
1 

Wi.'.: ud Without the 'Pro oCt. 1977 -191 

A-1ul t' .Adu!ts ('st Cost 
.\Ffocte.2 . Xvoid'edC Pr ice Wi0thout W ith NetA! ('c tcd No. 
"'it*1out , .dults v -. of per- Project Project Benefit 

. 
 "Year rjnojo-t Pro.ect Cases Days Kg. (P million) "s:-million) (Ps million) 

1.., 400 5,12,0647 2 -1 2,, 0O 1 7, 0' 17.8936,336. 5r. Ps 2.0827.0C ° 2.536 .533 2.003 
78 2,,0 2 ,9 2 . .594 311 2.282 

1') 7 2, ,, 252,650.8 7 4120 5 2.10 2.653 265 2.388
9 2,372. 2-5612,,.7; 5 2.11 2.714 .003 2.711 

LX.; S800 :,6,,, 2.12 2.770 .001 2.775 

3812,68,400 1,065,680 11,572.720 13.272 1.112 12.160 

in :alaria, the excess caloric intake required da-ily by an adult (those between the ages of 15 
and 60 years) is 400 kilo calories or 100 gr-ms of carbohydrates for an average of 5 days. 

2 

According to the latest denographic study, the population structure by age group will rcnmin sroilo: 0 - 6 years: 1.5',; - 14 years: 30'j; 15 - 60 NYears: 400: over 60 years: 15%. 

3 
By the end of 1976 the world price of 1 kilogrwm of rice was Rs 2.
 
OverC the last ten years the price of rice hms increased by an average of 4 percent per annurn.
 



Benefit-Cost Patio, Net Present Worth and Intermnl Economic Return 

of Malaria Control Project, 1977 - 1981 

(lillion United States Dollars) 

Gross 
.I. CoS 

D.F. 
I5. 

P.W. 
is" 

Bene-
Fit'; 

P.W. 
15'; 

Incre
mental 
Bone-
fit 15% 

P.W. 
15, 

D.F. 
300% 

P.W. D.F. 
5 

P.W. 
50% 

1977 
1978 
1979 
1980 

5.122 
5.187 
4.246 
2.960198-

.870 

.756 

.658 

.572 

4.456 
3.921 
2.794 
1.693 

5.032 
5.468 
7.539 
9.72915.562 

4.378 
4.890 
4.99Z 
5.565 

- .090 
+ 1.231 
+ 3.343 

6.769 

.078 
+ .96S 
+ 2.200 
+ 3.8724.26A 

.769 

.592 

.455 

.350.269 

- .069 
+ .758 
+1.522 
+2.369+2.303 

.657 

.444 

.296 

.193.132 

-

+ 
+ 

.060 

.569 

.990 
1.3401.139 

2rL 245 3.354 14.224 40.109 25.450 "19.865 +11.226 2.435 +6.SS3 1.667 + 3.969 

Benefit-Cost Ratio at 15% .................... 

Net Present Worth at 15%.. ................. ..... 

25.50 

14.224 

= 1.8 

$+11.226 

[nternal Economic Return over 5010 



Project Sensitivity Analysis 

"lost Probahl e O,. tcome 

]nicre-
mental 1). P.W. P.I.
. 1). F.

Ye: r Costs Benefits ,n t is,, 1s 50% 50 

1977 5.122 :.132 .090 .870 - .878 .667 .060 
.,. .187 (.46S ' 1.281 .756 + .969 .414 .569

19-1) 1.216 7.589 - 3.343 .65S + 2.20o .296 + .990 
1980 2.960 9.729 -, 6.769 .572 + 3.872 .198 + 1.340 
1981 2. 73( 11 292 + S. ,62 .493 4 4.261 .132 + 1.130 

20.215 10.109 +19.8( 3.354 +11.226 1.667 3.969 

fhe interna] cconolnic return is over 50. 

..ssminf a 30% Cost Oerrm _ _ 

ment ,i1 1". F. 1) .W,. D.F. P.W. 
Y Cart s e e0 ri t:s Bi1nefit 5 15I 500 50l(o 

1. 6.,.9 5.0? 1.627 .870 1.AIS .667 - 1.085 
1 , 6.713 lOS .756 .44. 6. .275 .208 - .122 
I. I. S1520 . 7.SS9 2.069 .65 4 1.361 .296 + .612
1"S() 3.818 9.729 + 5.881 .572 + 3.361 .198 + 1.164
1.:1 3.S 19 11. ? 2 + 7.743 .49S + 3.856 .132 + 1.022 

26.319 .1.' +13.791 3.3 l + '1.958 1.667 + 1.591 

Th( iternoi ec']oml ic return is still over 50.. 
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Assuming a -1W, Decrease of thc Bencfits 

f'nta1 I). F. P.W. D.F. P.W. 
Year Costs Benefit s Bcf i: 1S 30% 30,0% 

1977 5.122 3.019 - 2.103 .870 - 1.830 .769 - 1.617 
1978 5.187 3.88 - 1.306 .756 - .987 .598 - .781 
1979 4.246 4.553 + .307 .65S + .202 .455 + .140 
1980 2.960 5.837 + 2.877 .5-2 + 1.646 .350 + 1.007 
1981 2.730 6.775 4 4.045 .493 + 2.014 .269 + 1.088 

20.245S 24.005 + 3.820 3.354 + 1.045 2.441 - .163 

I"l = 15 + (30 - 15) + 1.01S 
(+1.0,15) - (-.163) 

The internal economic return is approximately 28%. 

Assumi i a 301 Cost Overrum and a 20% Decrcase of the Benefits 

I not ye-
Inetil.F. P~'. D. F. P. W. 

Year Co:st s Benefits Be Ivfi 1 15.. 1S' 35 350 -

1977 6.659 4.026 - 2.633 .870 2.291 .741 - 1.951 
1978 6.743 5.174 1.569 7,56 - 1.1.86 .519 - .861 
1979 5.520 6.071 + .551 .658 4 .363 .406 + .224 
1980 3.848 7. 783 3.935 S72 + 2.251 .101 + 1.184 
1981 3.549 9.034 + 5.485 .A93 + 2.732 .223 + 1.223 

26.319 32.088 + 5.769 3.354 + 1.869 2.220 - .081 

The internal economic return is approxinately 32%. 

A-2 - 31 of 57 



AssmiLinp, a ](),, Cost Overru11n and a 40. Fcrease o the Benefits 

Incrcmental ).F. P.W. 
Ye Ir .o' t en0ft, Beef it 15% 15% 
1977 S.63-1 3. 019 -2.6] .870 - 1.977 

1978 5.70( 3.881 - 1.K.; .756 - 1.380 
1979 1.661 4.55 - .108 .658 - .071 
11)98) 3.25(S S.837 + 2.SSI .572 1 1.476 
1981 2.903 6.775 4 3.87k .498 + t928 

22.160 2,1.065 + 1.903 3.354 - .024
 

The internil economic return is slightly less than 15%. 
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3. INDONESIA 

AN ECOIDOHIC ANAILYS1 OF 'ALARA CONTROL 
IN JAVh-BALI-MADURA, ANC00OUEl !SL.NLDS 

Summary and Conc!-isicn 

An nconomin rv - 'sis Cf Malaria, Co trol in Java-Ba.i
?:adura and the O,,tr .Was indicat',en that econc benefits 
are very uli:. frcm control in jvi-:idxirz, but very 
large fron ct, rol in thu. Outer- Is.la.nds. The rajor difference 
botwean the to.o r o:crJ Luing that J vn-,-al.i .u a h-as had 
previous conlol .p."c3j'O: -'L ana a fel.o'- pr:c.v":- n cto e:pec

td to furthud r lace m lar.ti. by only 9.9 , rn.,,,:.: pe tho:sand 
population. T'ZK Cute.tr li.ln-, Luwcvc r., hvav L.Ad cnatro! in 
only a fOw pv-o'ity :caraan on initial progrco. can be expected 
to reduuz .ala..ia by 99 punona per t~ho.n', populption. 

Va:ioun no-witivity Utt ju. cou.. tha.t: 1) A $35 to $50
million :pyO o .;ain vL,.o oury r 1innI,,L' in ccna voic,:l.y 3uqtified: 

2) A to pooq . in ? u-at eco
nomically jvs'tifi.td 3) A joint rogar th.Y c:byaec Java

of in

$35 n50 rillion iv 

Bali-du: rn.d t!ir.h Cut=r elan., but with thn,H jcrty 
Voutneat ta,.king lace in the Outo.r :0av., is ,co icaW.N 

J-vn-W i-m a durajustii.eablul a.W, 4) A joint P:ogn.n invlviz.; 
-

and the Outer Wvlands with th rajority of :vtctmunt in Java

Bali-'Ldu:.'. I.s not ecorio:,ia c .iy ju. ti i d, 

Hot all hc ith invyc.nton'. t , i..c da:sirable fr'on an economic 
point of vi s;,. Thin, hotynv' , in u-n vrvy i:.,,ios that pin-. and 

discomfo:t are cconoica!ly den[irahb ..- -:e find such a no

tion repugnont. A:-side fUoy a h.aun:.a.L d1:'o to frec puo
plo fromo p. uLand discomfort, ua find that ir.aria =01ontrol pro

grams in Indonesia have dur...., ., jncn:n di.1tr UtiOU procerties 

Since malarii-a di:proptionatoly affects people in r:ut.al areas, 

the priue b~neficiarier of malaria cont:ol are the rural poor. 
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Introduction 

The Governent of Indcnoesia with asi;tance from the United 
Stten Government and the World Health Organi'ation proptses to 
extend r-A.]aria contrnl to tLh Outer In;!inds of Indoncsia. Exis
ting Pr,'VO.,S provide effective cover.gu for Java-Lali and a few 
prioxity a:reas of Lho O'utQ1. Islann. T]hrouqhovit the Outer I,-

a e s prolands, ho.wver, m-alai c o" r.u to bc a scriou: health 
-blcm, This eco:co;!.c eo'l 1ion assense5, in li' ht of what hN 

occurred in pre:,.:vios.: cnmpa'.gns in J ova - ali, tht probtb e mag-l',
tudc of the b-nnfit,%tIhvt will be q;vnerat d undor the Outax: Is
l.and hCtivity. 

Vcrefalts: fro:- hearth .investmantr, in greeral antd conmunicablo 
di:ce., J.rn ve;MunL. in p.rti:ular are notoriously difficult to 
eCtinat . The: jrc:re;a ana.yni. has proved to be no exception. 
What is offerd here shou_1 only be tnhun as impressionistic. 
Data, when not nitogether 1:,cLiig, i:; for the ro:t part incon
plt,. and con:sequntly " ca. only provide c onral trends or 
rough rvgniLudo, of the e:peCtLA henefiSt frcm th. proposed ma
lari.a ectivity. 

Eva] ~t ,n of feneoafits 

Concoptuan]y, the benefits from malaria control fall into 
three br oad categosi: A) avoidance of lest income to society; 
3) avo.ida::co of higher medical cost to society; and , C) preven
tion of pa:n ,and nuff-riLy on the part of the affected indivi
dual. 

lnconv (o; prucurtion) to society is !cot when ;,u brs of 
the l bor force 6 e provertc S from ww'":ing or vhan at work they 
are Wy... ti.a oficient d,.ic to na.. . Additionally, there arc 
loarct o producti've vervice: when fnily .e:.hcr:s (housewives and 
childien) are pravented Lro:, ,erforw.nq haushold servicco, 
iIouseholi n icvicus have no m;a'ket j..ica and O,, have no ucy of in
putinn , price, but revt:: cIn.so , e; :nuld ho :.: th;:tbe t'heir 
lo,'.s is a real ucuo¢i: c cost., In the prese.'nt ncupdy', UC nttv: pt 

.ctcdonly tu .:.r. u: the K::t cvtput LI u:'be of the labor 
force, In ir~d,:A, h fro'r. a:: peorsonsthu ahoy :v difinad all 
ten y r of::.go: . Ol:o tho ,:...are vyv u urun'ipoy andunp N 


acriVly sockn:g±:i .or%. Vro'::a. our .,bo" Aec estio.:te , '.C he've 
Cubtr'cteoo out the un'CP.Y" . 00 w"0i1 G Ver. t StLtint ics 
put th:e tunvmployment raeV et oout fi. . percpnt per i'.nnum , but 
thcro SG. co ];raI,] evS r<nce of h e A.ce:czi,btie n n,,:-. o-'oyjnent, c 

Coc:C.'0ts fQ.,."s o t'e; :j]avo thooc:,: den - enniva'e truej 
uneoplay:on! u,., to ca ,,; .n lpauiL : ..we h v u nud thi. 
highe'r ,:UtC i. c. h for :.. C vurj: " c:.mr, thi u:n:. loy' at 
in tha;'.L o und.:" ,.: '"-ployor d.sg.' ,d u C. !. . '.i'fla 0con
amic eff.fcienc.:y of L !, . - ",:control p og' o is cc :rly Lf ct.d 
by whother it saves peop). f: *!1 1 t . r: ce productive 
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life, or whether it only saves people to pursue an unproductive 
life. Indonnoia 0 clear ly a labo surplus enconory with dis
guise& unewp.oyncent octoi rin. about thirty percent of the 
labor forcu. In all probability the smoynon cf ti.me lost, due 
to Malaia aMOng the undCr-cLpl'10Y'.U, YSO u in little or 
no 2o of outp ,t. in this :.nay;,io, we un th:a 'are ntar.age 

Zeal 'WnCj to reflect th: lost ottput fre'm an w.ployed mcmbor of
 
the labo' for ce. For the output of thirty perccnt cf under
employed, wc 'e au.,::iqno.d a ha ,.'j'4 v ' tht is on:-hal f the
 
,,a3 .t wage of tW W. e1 . Th,e notv'put of t2:' unempl.o.yed. of
 
cOUxa":, if: avc a -s ;t , price. of ZrLO (Wc. TWOh. 3).
 

Tho rediecal cost; fo= th. pe:conta-y oE malaria cases that 
are treate"d are Incu:nrcd 0for miaterial anO pcr.r.n e:i which in
clude druVs, clinical cos;t a:d bomwtino3 ho:;pitli:at.ion cost. 
Additionally, ul ilu not stn:i.ctly U n :dicA] 0Xpcn&1il>, but 
somewhnt relate;!, is the highur caloric r ,uiaman' for the nu:m
ber of day:; a pezsrnn s.ffe r- a f hriJle di:-se. Those treat
ment costs reprensent a uze of re.ou:e tht c:city wu du.other
wise not have comnilttd in tho absence of tho 6iscase. They are 
benef!:s, in th0 .one of bing cests avoid..d, ann npp.y to ll]. 
cases thot wi.l.. be treated Yhr'oughao-t the !H2 of Lhe pirnjact.: 

,A third benefit arising. fon r ia.- conticl in t_' asump. 
tion bMfit of Wl].owIn- YCeopH.s tO b fxe frz:a pain Ord d.i.aMc
fort. Meth investmonts arc nne:hat peculia'r in that they 
norrnly haVe a iWrCge consm..lit'n cri.s;n,-nt, couzids ,b.o pain 
and suffurn5 are avoido. U:o'gh :.,ith invurten, ancd in most 
cases, the invesut nt will h' m:i,: rc lg,:d].c.ss cf eccaczu ic eff!
ciency. A PriVI UMIp.(I iU th,. co:'. ... , . amount cC 21 ources 
exuended for ter,;;inal canccr p tic t-. I'c:P :s ccn_" 'tcon is 
the ult..tiva:c goal of all cc nu.r kct vity, we' arn* v' lling to 
Make thec inve.stn for cM. " conru.ption component. The 
aMOUnt of money a per::.n: o willing to pAy Lo avoid pain and dis

corfor t a:y to. a measnure of Lh. vajue of nvo.din the disutMiMy. 
HIowev.2 r, in the present study, v have no it<hod for =.ensuring 

the coh:,un.ption benefits of pcevcntnd pain and disuolfozt. Nevo=
tholes.,, it is important to keep, in mind tt th..s-E consumption 
benefit s are vury C'2Cozrta. (albeit :on-n-,sxurnb]) aA:, mlay very 
well e-xced in importanc. the other banfits of avo.da¢d incoMe 
loss anu medical cost. 

Eval.uation of Cost 

The total cost of the loan is expactel to bo 50 million 
U. S. 0ol.r eqvivA.ents WUS.G,$35 million, GOI $15 nillion*) 
o.:pended over a five year pCeiod. Since th, exact st-ucture of 
the rl:;pond tl ures (po:tion to he u: p ended upcin ava-aIli and 
Outer Islands and tha timing of e:rnenditu::n ) in not known, ,o 

02bae Gov'nrnmizxL of Wnonesla cxs::nKd few: "alarid control from 
develop,.xn ..1 l and routine [udg,:. Th romt inc budg-t is used 

to pay rogti.ona). ho.l th pc rsn:n,. in the OGe','r- Islenda. It is not 

knoo -hthexc routine budget expenditures nra included in the 
GOI $15 million contribution. 
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PrJECT$50JU4LION in. kJxPIh 

p'rogjram only In Program MriY In 
T1 a nd0t S001avET.~1njj~T>, 

nii11ion$ 15 million1979 10101980 
101901-	 .15 

i.0101902 10.-.1903 50s zUii1ion 	 50 million 

thzt in~vest~LY"wtOn rIelct thp factTLh, abo~ve tin". MW 
4aiMdaxn becoUnic 

fundsJ can he emp~flThc soone.r in Jav of 

exiotin-: 
nenit 


rvW ria institution'. New procgronn in tha Outer IMands 
hec'Cu c-Aclay

wuill, of curna , .1:uit7p inui4 u~.5w bildinq andi 
ar pectn~ to 	peak,bcf'ro n-.p:y.:nica~nzof eba'ni: thrce. ytt.5: 

rnt V gP WO haV allU the 
Uncle L $35 ni). 2io. total. w'I:;;c 

as Q tho lvyt plgy("
[3hne aouvi oe:panun ac'n.tu" 

furthe r catcqQAM:~o by Mhe'z tlicy ere do-
Thae cootstoao 

and MonsoutlaysJ. whocr
nentACn vapenant or foreign rl ;c1ianC 

Erc o nVPir 	 damn S ic.
equSi OVt-;;UPI 1Cn 10sf

tical 1Y in n.rc' 

h;
oquip.2-nt Vil.J involv'a favc'.2gr e:at n::c outI c'.. Wo Min" AD' 

nt their 
va V!). Yvaluat:' We-4Ctic cru:

dintinu~2t:)f beausejJ 	 1
c'.~n *AY* Vill bc 

v: t;, but the fu~l'cionant.c- r-upi.h 

in Woo'n( i that.
in Mn£ owi&. bu .
 

civ.n 	 o::chin'Jj do Wunir 

C inn~ Uscones . (1c0%or nuvply o 
1SC:impor 


Pn~g
 
the onmnoM 


6aon Wr fucg 
d 0,.IC7

In ot&..: w.c.vdw, 	 the anoq 

one V~ ofd fore~ cru~nc' (t. WWWO *t* 
oaten tha 


Un Muz WOO K

Advtr An~~~o* nlythe Miin rate 

r cos for an 	 W
hio. w.'~il of cuysMptaArae 


Ir vu nw
raW pojct
ccw"rVA w use . Wiaom 


inR~).' .'onrra t'e forinternhl 


the MOMt 3ol piqJn" .::e. In all. piabJ lity the prgr
 1. T'hu i.rs~t ,, n~tv o)f ro tu rn 

U. S. &1.J.. Lqui;.1'Mto
will WOWU1V appla"Imato.L~ly io Mri115.o; 

5." a cntnd 
nxpendnavo a'fieyozr perto.C4 i f 150 Wilsn-A 

tho eavo 
ba svall in ecu of ;necat:iva E.01. It~, hoavUL313 
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$50 million progran wore .qent.upon MQz ria control in the 
Le ofOuter Islazids the Ina< will slightly n P'e ess positive 

50%. Two fact cr produce to.3 div;r:;e resv1ti.. Java-Bali-

Madura have had malaria control for 2onz: t.i: an, the present 
low'e-r irala'Jr3 byfollowcn projact will br able to further 

only 9.9 persons per 3 0 population, the Outr Islatnds, 
y h ad -,'ria conhowever, where 	on y r f:,: pr i ty. -. ,:.:a', 

will b L, to I r :.. <: hy 99 personstrol the jot' 

per 1000 !,oy v1 tt on : c c y, aC. .1,
.. . there, zx-?creX-ri )] 

Diu: g ,,CI cot.S; to -ela-rJ.a c t'ol, prc'nr. :v (nr on1 !'Cv' the 

Outer Csl.,d) achj;va ,:tIc ductin i, r'ala:ric;n d.l at 

tae(]cretc . t ;.'while fo.lo -on pr o ; wil.I rcr.ch incre;i.fln ly 
smaller n0m e of ecplo. ut Pt .AnC-r-at;irgro!.t . 

2. 	 In thisa ..'cond -,(t o outro,.en; *,-zue that the total 
and the United

project nest fer the Covernment of .ndO-,e;1C 
Ci:sary$3 .ill..on. y, it was 2k-.States 'ill net eiceed 

that ettaina!,I under: the $50
to assunc;. that the be:.t iro 
rai.llion p,rcer'J~t a::re; ;0.,: attaif undc:r a $35 rillio' program 
('hcpc. rlly :e n, ur' c3.., s . ~,a'ur.s.tion) 

:!ilion ;alrrii progra.: iZ conducted in Jaa-f.ali-If it $35 
than negatlve S3- (indeed,ladroxa O.h IRR %o00d .t:.i. be greater 

the i;uns of the discaountr.C benief t, discounted -t an -portunity 

cost of crpitz.l of 15t, are not grofat.r thr.;' vhe u o is

unXtsa C controi 	 icount(.d costst unKr. a-
Agn , thedo%.; hot e}:cecd $8 million n to :al co t.f).Madure to,:roc 'oe one bve avc.::SiV. ;,2', r.alorir' programsa~.rw::aon. in 


on Java.-. I iZ;.. in of S0 (Rp 3,3 )illion)
-,111.a exce r lJh.r' 

will ianc.:: rapidily dinin:;hlng rctui2ns to the narginal invest

ment dollar. 

Th, IRI to o. $35 million malaria procrat\ in the Outer Is

ri.en to wel! above the positive 50t internrl rate of
lands 
return.
 

3. There ii a 	 third possible inve. tment configuration that 

involves 	conducting the program simultnneously on Jav-Bal!-


Outer 13.anda . QC aa'nunte thL following lnvest-

Madura aid the 
ment wix for a $35 million pregran and a $50 	m.illicn program. 

Dillion Irot2MI] 
Outer$35 fl .3.1 on i'ro ;r:'r 	 $50O 

Outer 

jav-Dall Iand
 
anva- Ba Ii Island .

$4 m1ilJion $7 millionmillion $5"'ilion 

1980 2 5 3 

7
1
1979 3 

330-6i 2 5 


3 7
5
1992 2 
2 751933 1 

$35 -illionrmillion
-F0million $25 mllion 
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ruzthur, we assume that the benefits from the investment 
pzoqram will acir,2 to th geogrophicol region (Java-Dali, 
Outer islands) in the: ne proportion as costs ayo incurred. 
That Jis, the pzogra:. in Java.-Bacli wil generate 30 perccnt of 
the benefit:s (and 30t of' cnsts) n, hee Outor isends will _n
erate 70 p)ercor. cf all h n' fits (..A ?D. Of costo). Finally, 
wo Iru;nL c'. :in wanum.te that the anoun nLn q a:va ilable 

Under a Ae.ill on P Ure 00 P.OLSzbz L to 1 $33 riM.icn$50 ".ra 


Unear thin "cL of ci ,um ti..nc ,e find the !lYR to a 135 mil
lion I nvestnnut packaqe wtL in Java- ".li*I:,aurz and thu Outer 

Island iJ.5 ;vall in exces:s of 50 p-rce t., S ilarly, the $O 

million inv Lnnt mix yiel]ds an IRR of arouxd 50 perce:nt. Under 
a oi xod valazia yi ogrim it in impn' tA;t t:n kucj;, i, nind that the 

majori y of the bonefit yoner,,l. in Outer 153andEare . the and 
thuy, in a bnsy, carry the b"-rdan oif a jLi.nt p,.o5:aXn. 

4. h MiG! iWo:.t:,ent configuratiun PiQ which w.e can test th 
Sensitivity of the internl rate of return in to revzis.± the 
above p.roueenry. That is, we ass:., tho 2repl'ondcr cQ of 

±nvcn.e.unL O tC'..Ly will ta.:ke P l.e i.n U r: 

a.tu:l th. saw; inve at nun.; amounts hy year hut as:igrn 70% of the
 

inv-stVeiM CO5t to JivaZ i-mauza and 3C to the Outer islands.
 

In this SitLu.t.o,", the intarn;l ratui of xuturn arc ca'culate' 

to t 'o,, . . 50 iexcent anr veil in n.::c :- of negative 

50 pc'.cnt £or the $35 anj 550 :l. lin.n prc;grar:3, respectively. 

Mato.:: In p "aq a h n:,:,:: t.o ,bov. .v a..va th.L ths = Q 
objtctive out;.,w:t (re .uc,. un-!,ic ..to .1 pe.rsonsp, 'er thousanc 

popula ion on ovr.- eli1-A ra and .hrs&nper thou."..' in the 

Outer il,.ndi ) are ponniblc under a $35 or a $50 :illion dollar 
progxroi. This, vf course, not A millionis true. 13"t. prograza 

would not bv th'L to r ach az many peoa.rl ar 'ould a larger 
program -- but how: fc pa p w v'n, L Sa;y. We do knov, 

becaun nm .a1. : control is, ubjc't:t o incr:earin cost, M:,3uction' 

in progr'am vise will involve dipL oIc 'itionOcLy .W1IM rLdaCtion 

Of bvnefi.s. it suffices to say that lenafts are biased up
wurO in e" $35 million pf.ogram). 

A-2 cK zi 
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TABLE 1. POPULAIO-1- RPOJECTIONS* 
(000 O~itted) 

Xer 3ava-Bali-Madura Outer islands Total
 

1971 bace year 76,105 42,918 119,02:
 

139,336
1979 89,169 50,167 


1980 90,953 51,155 142,108
 

144,935
92.772 52,163 


1982 94,627 53,191 


1981 


147,818
 

150,755
1983 95,520 54,235 


Annual regional pcpulation growth rates, bmsed upon 1961-71 Tensus data. are 

2.00% for Java-Bali-Madura and a population-waighted index of 1.97% for all 
Central Bureau of Statistics,
of the Provincen in the Outer Islands. Source: 

Social Indicators - 1973/74.
 



TAZLE 2. LA.BOR rORCZ PRoJFCTTONSO 

~tof JnCn~n!ovmnnt nnd unaeeplornt 

Yearu Outer Islanas 7,o t1 : IM' ~ 2. Out-r is!1. Tote-! 

1971i 
12,64base yszar 37,976 2244191 12,!52449: 

1979 46,632 26,292 7,2,930 29,705 1S,752 41 ,457 

i9s0 47,9?45 26,932. 74,826 - ,77 -. ,8 4,6 

-2U G -7s,772 2,1.270 1.7,624 46,9042,798 3 

5~0,365 28,403 -/8,-768 32,092A 18,09-- 50,175 

190a, 51,67S 29,141 SO,816 -32,917 '18,563 51,43C 

priptcnratc al-d'~r the 70nid 

-hi1e thn ;Cnerallto o ~ b~e~cn o~ at bozt 2.0C 0 po yenar. th, l-:r. 0 


*The lbor-ferce for nd Outer 4s 49.91. 
forC 

bb ej innn at . pe~r -. nn-um (Sc2 :,rrican Er' ''- - - -'1 Libtrt,a:,nr 

10 :n t 7~ .A Teo-~t:r~ ~b'cd'r ....- o force 
i1 contin-ne tcw gro,.i at 2.f1o:~nw hu:gi1~crcp :ne- nt 

Ue I-ave z'3uu !zec tu or.. .a c~i - ro t-e of 99 . 

mz!tratc. ~~ c u,~ior f'-- th- Ub ;tztnZii 1 undc luploy. i belicvd -to 

c:-.zt~n:nd ~ - tht- labor forcc b'Y ~ ~ o~' a0.ndJi -Si2tnryo;rvr 
a.,) TrElnd R c -o Jek 7' --zi pC"1 er 11t1 crnt znd in 1neI nc; -u I. , :)r . L. l '--i ,:, 10, r t 1 * , . 5. ) 



VACF RTETS*MCIO1AL fALYMrALTABLE~ 3, 

1960 1981 .1982 1983192,~99 

flarket Wage )Thto f -.1 InPl0Oyd 

269 ... 29i 2U4 .297 300 303
LamnlmaLia 

.. 11 422 42/1 431 435 
outer Xp1unds 390 

Slhidow 1:,go Rate for Urnderernp1oyed 

149 152135 .... 146 147 150 
JaaRl-fa~r 


211 216 210
.95 .1.. 209 214 
outer Islandz3 


un c:m ofetrapolz.t.ior, 1972
tThe wtgcn pro'nctionn~ are b: scd upon 

the urAJOriy of 
qeli111 1, obrorvors hivo noe~that%1* 

voxkorp ;robl~bly havc
Itbdonojinl's im~ti llu d n(,oi-skilled 

13 1.t10 ;ge Incrense. 1Ue-CC!, 110 h av Lownoc'k1 
It th~pt'3oClio tl !XCc'.increazced rv-1 wm,, by 

ir.C3a ~cr1oo )cnyic',r J':1..P.1The &vz L ; 
ocver%nd f:::'; n,~~o:~lycompo~c.c1 orn J-

c: , ;,.y~fmucnt in r ice,t~reoc.:Lri' i~j'~: . t 1: 2) n c;n- Licn 3.11C 

.trnp1fm , H).,Z~ ("trdc: coI2r, t JV-Dl
 

G~ t-C Of 1-0t. C
z~~~%ri, I otJ -.Ay , 

frwn "t V% Of ten v~l:Jor citiers 
Trhe vttQc t wan5>~fl~ 


Sir :r2 -I'~~ di-pz1:ity en'Asts in fav:or

throughoill X.,clonu.-.ta. 

of! Citi'oz zirr~,;1urca, ar biz,.3ed
thc.- c,;ti,c.Q.:a up'.ard when 

W-. 2%rrdt111cp:rrAtc',I. zno. 
Sourcoo: "1Vz93.onal 

St~~~,July 1975., p, 5'. 

1574, p. 86,IDutllltin of lndonons!-, Stwucr., J1.Zch 

A- 41 o f 72 
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4LMU~ :C~!'NcE ;-T:1 AN-W ITHOUT C
 

Outez: Islands
 

Yea "h ro-uqh Project Throuch ProjCct 

197 82,7 -? 4 .i-,6 .533 

190C900,435 3,054 ,34~5 

1901
~9,G335,164,137
 

1982 936,807 5,265,909
 

* 1~3955.548 5,369e265 

p~rvrpoceu of analyzing the benefi.-I i-p.act o' the ~ po~t~Ozm~rai 

':c.we nce'd is knoew incide;icc -with-ouc thepslti rjCt teascico 

:~i~r~a -o~ ccts finznccd byforei,.n donor agf"nciv s, thc- 'cpartsient c-f -eal th Lfth 
tci~ pv-31riorityGorjrn'e'fl: of Tn:nnz mi'ains :iz'.g tad in 

,'ICa 1~ o h-r2on ~ -Th1 -M d0 rz z~nd itbout 1O L~ t-kw2 Oute r Inlanda. 

Thu :VIal triaon trC'1 t~: L±3iro- t::-i rire ;i!nt pr~j.Ct , 1.~ "nirc' rat-e!S of 

.0 ~~fl. ~27 o: nK Otr~r i~,reSnea~~v i 4vs Importan' 

tC7C ccn,C i,'i t the~ icid cnern er-sar vir -q rnnC., C3ti -I ec s. is focal 

n2:(~ c inr2 Elz.r C±....... dco, tile tc V r'ItcS reportz' 

citric-uv v not systC77t-ic, 3s-pec'Ja-ly In t Ou.fer -slendr, and in most Ca~s 

:--,py Co :nzt L the o zn a zv z wLh taken frcn:ri r c. ~zs~er;.. 
COV_7_Z Of n~~o r, 0~uto M.'IltriItco-rol Pria o-F ena G/A 

Ztii, jaO , Juliy 1976, a. 24. ane e- Cont-roJ_?r- 1ne, 11H 



TABLE 5. DZNEFITS rROM MPLARIA CONTnOL IN JAVA-BALT-MADURA 
(in Miilonz of Rupiah) 

Value of Value of Value of Value of
 
Avoided Avoided Avoidod 
 Avoided Pain Total 

Year income Los Caiorit Los 2 Treatment Conts3 and Discomfort Benefits 

S79624 83 21G 	 923
 

94
1980 637 90 	 221-


987
I191 671 92 	 224 

229 	 -2,018
1.92 	 695 94 


234 	 21,050
9a-	 720 96 

1. The value of avoided income i2o calcucatee by multfplying 	 the n.,aabr of people in 

cthe 	 bor force -:ho will be affected by mnlaria by ci:: Cays[the avernce number of sick 

y ycar for untreated al aria) tthie veragc daily rate. The nroduct isth u:age 

die countc' for each year. For tho -anderemloye in the labor force ,.c use the same pro

cedure exce'pt thzt we substitute a nhadoz war-e for the marl;ot r-ag.e 

2. 	 Tha vz1ue of - -cesz caloric intake is the prcduct of the total number of nalaria cases
 

..-ost c excc.s rice '2 20/d.y) and :untiolied
avoiJed in a gtvcn yc".r nult ie 

by 5 dayz (thufver2e length of fhubrle trtda!ria)
 

clinic cost nlus hospitaliza

tion cot. Drug cosnt4 arr4d -'t5yin thc nub-er of malaria pztients who will 

be cut-pati.enti Vj7: of nal ablu2n:r y '00 rupiah IC t buta of at 10 rupiah 

3. The value of treat~nent cot i Thh sut cr Or'v cost eluz 

per talet . Clinic co0t is the v !uc of 	 the numberCf ria4a cares that -41t be clinic 

a r 	 b; n:csit clinic 

a small frcf-ion of the i.006) wil r re h-s itaiizaticn. Daily hospital 

costs -fyroy 7-i 15-00 to Rn r000. e use an average daily hospital cost of 1500 ru-iah 

for an avcraee five de;.ys of hospitalization. 

treate, (33t of a m%22ria) :!:e (hecost oof nnf Iui4t00) 	 . Finally 

-f 	rvoided mor4. 	 Cannot be cstimatcd. Note alco that wa have not cetimated the value 
results to be too insig

talitv jri children end adults. The nthor did this and found the 


warzant inclusion.
nificant to 




Vzzof vnlue of 	 - Value S'. 
o i, C da 1'2 C6 

-u 

A;71dct 'Pair T otal 

YfAT-I o:,2 T.CZS~ Caloric Lon: Tr.tnen~t Cost:- an' Dincomf->rt' Soner.to 

1979 S.~ 'ii!7 J- ,G 	 7&40 

19 G0 523 1 506 	 2 '?,0 - G,77 

92.5,434 516 1,24 GA 	 7,214 

327 1-209 	 , 443!19 S2 	 5,627 

599 537 	 -7,6785,326 	 1,32!5 

T of lorss 	 the vlvm:: r of people inmv~~icn~ caic--1ited bV M-Ctiplying 
the I a bz f a e ~ho -- i Io feCts, ', :-a.aria !:v -zix v (the arl nomher of sick 

d~tyu 12r for utrzac~zt nalzzi) t~mz S tho Cvna7-c dail.y wsra Thc is:ZgC 	 =rc-auct.n= 

in th la!c'r forcc e usa tlic-epo
dlCunv- Cach 7--ar. t uzs:1v 

LIt n 	 rth e m-- r c 

2. 	 'rhc- vali- of: exc.-zz -20" i- the pr'tt f t!'C to-tal numbc cf ~'~r~cases 
cost Of excsa. xica 'Rn 2C/r>- p~...d nrJvoi.1,2c. ..'n a _z n,-tn~elh h,;c-.
 

(th.rs.( ave:raqJ- Iii-i"th oftr.c& 1io

3. 	 Thc vn!li a Of tZC,_n~ent cont if r:=Of JrUg cost nl..s clinic cczt plus hcspitaliza
z-r-oby tn~~:et ntmTh!r of) - ~cnswowl
tion cc:zt. Drt~ cost In 


beC- : -I~~ -' ~ :~ (10 tsh~~zof ebb oqt.n a't 10 rutpiah
 
of 3.; cases clinic
n,:r talilt" Clinlc cc::t ,Is tl-c '~"o. han' serx'. bz! 


ona Clinic *.Ii_( 'G .?nally
t'at-: of o>. 1i-nuI 'c by torost of 

coss 2r~ 120to !7n 5000. - 5 a7 v2ron caily ho=?pta' co:-t c.2 2Zr~ahj;5~ '~ 

for .2n ae~~ csof h.aa5tO'
 

4 . can:not bC' cia-cl:ot-3 also that ve linve not e!timatee4 the value Vf avoided mcr

ta1ity in Children 'rnd nduit3. The, auth~or di.C. thin~ and found the results to be too inaig

n~~c~-tto ai J nciu2:on. 

http:Soner.to


MALARIATABL ?. D0ISTZC AND OREIGN CANC CC2TG OF ^?S50 -ILLItI 
(In ni11ion! of u-Piah
 

Aotml ?roject Costc Allocated 
to Ja- i-Md-ra 

.ota1 Project Contz Allocated 
to Oute'r 1clrnds 

"Ter 
Domestic 
Coot 2 

Forcign 
Exchange 
corts TOTAL 

Doreotic 
Cont 2 

7oroign 
1::changC 
Cocta 3 TOTAL 

1979 3,361 3,450 6,011 :,121 1,150 2,272 

1980 2,241 2,300 4,541 2,241 2,300 4.541 

1901 2,241 2,300 4.541 3,361 3,450 6,011 

1982 2,241 2,300 4,541 2,241 2,300 4,541 

.983 1,150 2,271 2,241 2,300 4,5411,121 


Vhe :tpcted division of con-I into Zomestic and foreign exchange componentr will be
 

assumed to be the amc .rccntagcz az occurred in the 1974-1979^ 4alaria Control Program.
 

Under the previous 2rocram, 4;G of all costs ere foreign c:chongc outlay=.
 

ucn labor, locally procurred equipment and 
oupm1ies, construction and Coaczetic ,rans;ortation. 
2. Dozintic costs inclnderoenditure o 

3. 'Vorngnechan co!tc ar outfayz or inporte6 ,'ohicles and spare=, DOT commoditics, 

laboratory and z=raying equipnmnt and international transportation charges. Thtse costs 

are expressed in rupiah by converting them at the shadow o change rate of Rp 500 - 1 U.S.$



21
fln ,ft.C C);t %i)ti 0( di-co o At. 3.54) %A 

0s 

!~ 1 6 3: 

~ ~ Jrnf J g,ter thanr POsi1ti.ve 

o.9' 

positive3 50%. 
Xnt~I~ ~'tcof R:titurfl graetr thain 

BC!Tl~lfitt"Cart rnatio 1.66 

0 fPo 2.~ 
b .0' of0Prwl Prog2w-,.iIS2~'in 

Out ~ ~ ~ o It(1~~.! 

a~t~ negative~ SOboutIn~?h~~ ~.c.of 

D.) $50sli.iA< ~~ 
o,. ne greater than~ n-gtitva 50~1.turnXnttcrfl')j 

1~~~-,-2 . ~ . 
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Ln.x i% NEPAL 

nr 1) t. " 

The &':.oPeoh I.n thiso section is to usa available data oil 

finanoi.l. retiz-.o to ind!, .td' .LricuJltural lalcor nnd an 

ave~rag fvil 1abor to entim!,b potertial 10Hso: in 

non-ccmr~rcil ec'2nnl prcchxXloa by 1:)una 

tion of tho projnc%, (ryroucp> eaci ,t!-&jBtiro usud 

of t-he pattorn ovexr tirn~ of ri'elnria cas~o *1'JxincO 1.1. the 

project's absernoo.) In ddtion, publio hafjlth di-ct cosnts 

avert-nd by piroj at ijcr ao arc' entiateci. 

The potenItiC. ~t~In rir.crirtln1cut~. re darived 

from two diffcrtnt yptoc.First, oulkiit prr farti would be 

if footed FverZ~sy by s~k~~In thn- 'Labor force',bliL such 

loases would 1.,c for bxRJcA aoio1 nnd voulr(. be pxto~ by a 

differc'mt frn.- rcuil 0 (1:y. ~a':~ Outputf'pito Y 

would bte lost el;c., t1finA notb:r n~'ieete bcaU-0 

farrD (or. P!rt3 11rr) I'l-;ndAumld or bn--czais ttlerlcof' 'acd ho 3s 

wotild de*Lay o~r;nir- rn--i farn i a iria rca~ohnd var:y hijgh 

lovaes ?bncrof vlrabL womeulujd hnvo long,-tor1", very 

hIgh Costs, oa'2i~r~ onwhlloudchave a once.-for.-o2J. 

There in no dcuble -counting of "pxrodutlon lose averted" 

W7,eeri 'heo calculatlorc.l (th.le two flows arc: non..aidctitro) 

bcnues Onoe loss occus oil fn'r:m3 in Continuing production while 

the othsar occurs due toe la:d8 either cencing to bo tilled or 

47T 57
 



to postpon~roent of' initlni. cit~vatio±, Project beneit's aro 

c-talit-d for tL 25-.yw!,.xi prlocl. ?r vctosts glven Ill 

Part 1 (:3), ex-a ircrcwi -Ldat an Ftnnu.i :rato of Fouar p-rcett 

from~ th ijn.*-,c' 
1 1 of 19r0, 

Ito I~ c wl3nny v-1t nr-c.riauIo ltuc 

ait thr, lov :Leol of tcnar:c .at..±' 	 to h2.v 

data o'n returnz o .lbor:.n L1hoinucrvi.'a ird 

5i-1. Tho ov,-&[ : Idi~lq of F c~-ultural labor In 

04'Prorbin'f on fr ~-~ ~'~.___ 

kzi L .17n Z- t.V -ca".,~;~ 

Eftstern Turid 417 8 34 260 51 

Westexr 70ernl 23 11 23 28 30 

Inner 	Torni 7. 14l 232_ 2 

Totral 7'i 33 63 8983 

Po rr--ntnj., -4 forpndy, " a~nd v:heat can b~signz-flcnntly 

incrensfood to uccuimt f~or procluctioii in (fo..lry) rlaiolls 

IMA~ rivcr %-C.11Thyj, 

'i 20r tho:1n tho p. jecotts f.,bbanco (ilWo;vo th 	 W.ciria 

http:25-.yw!,.xi


project) ad ralaria would be the secondary cause of approximately 

on equal nuor.hr of deatha from other pri nary caues. It cain 

be estivated that botwoon 1'i5 tL"tc would dioof i 	 or 

approxim..at-ly 4,C00 deatho, por yE;ar fro; d:'c-oct effects of 

nalar-a arA 4,C00 de.thj or yo.:r froa z-nalain RD a secondary 

eoauzio tui cost-. n1 y i hro boon vndCa for deaths avertod duo to 

many variat.co: Li thor IP)o c' such caltcu,.ation,4. 

An tstimts bm been iaado rogardng thc nrzber of' malaria caseos 

avoided by the progiT-m. 't has been the ox.exlernco in other 

countviros in thin part of AI4n for umil-rir , to double in .inclednce 

each lcar u.l a stabl'. level of ra.zria hns bcen reo,.hed. In 

Nepnl, ialc.aria cases since 1971 - 1974 have roughly followed 

this pattorn. 

,1 	 Q7? .Am. 1974 

.SOO 	 2778 2320 8397 15,500
 

A projection of the cases occurring if no extensive irmlaria 

control. is carried out over th.e next five yearscases aqssued 

to occur rith ,ccaesisual project i-plementation, and cases 

prevented, is given bcolow: 

i.97S J.26 .121J~2 1J C 

I"iEst. totV-, 

cscao %7:"hno 
25,000 50,000 100,000 200,000 300,000 400,000Progrard 

2. Est. total 
Canrjim I.InC-lr 
FrLan Op5. 25,000 25,000 15)000 7,=0 5,000 3,000 

'' 3. 	 Ea't. t 

ro' 0 25,000 85,000 193,000 295,000 397,000ases 

4, Tott! casoe prvontad over project - nppro.dmatoly 1,000,000 

.:.-"?-- , .i 7 

http:variat.co


Obviously, the r.asaive Jipact of' the 197S and 1979) projectlons 

would be um cumputb.n and action uoftli be tal-on on an cmrency 

basis. It jB sauvmA: that casej '.:ol2i stabilize at 400,000 Ter 

year. (To the abcvt) ftV±guxfso v:uld bit aL;c~d anAA'y2r,00 

orimported (.3f' U~alpra f'ro~n cui thn emomtr7 cach ye,-r 

12,500 ovolr the lan CPS. Ipcnri.nO') 

The etivaa of' apprcxi-zLoly 55,CCO -_-is ovor tht, poil ad 

pyrc~r ,:7, za'bti-acted from thaoslllr.rte1976-1980 i. 2i the ;'cvi 

(if 11,O10,OCO ca.;"ri lyhicl' vC,1ud OCC'i7 ',lth DU ProL,-Nin, CIVOS al 

blanc of 995,C00 of L.a ercdby pro~loct iviptoraorita

tion. The PCO.'1AtUC ffiC)th C)'tr!s-. Of Vi l.' :'aT_ of' 

provldco U, ; r.tiu~nc; tc carlycot'2 in 

'9h1 flo.' of' w~t prjv! ai"I.:Uln s Calcu..lite nccorcillng to the 

conclitionp' :-,p-cflend 'c nri t :r, prc*c.ct'z) Intcmna. into of' 

roturn in foun(l. Acltionm:1, poll- nt ,..10 p.'.ojcct bcnefits arn 

cuoodsc b'it not qu rntif'icd. 

jcr'! iL i~.,une thAt 535 of' theq Population17G*.j1)9"Y) 

wlJl. bo In tihe lutdor force, (5.') 'Al 1971) mid thn". 92% of' 

tb-toEl 3ho 'LOO.c UA~bO Iy.i !,T. Urticult oo (93% in 1971)Abol 

Thlus, of U-0 995,0CC' cacn'z C rJcVelpi~c~t~i 'L:; thsp proposed 

eproject q contr'ol.ti~~~' ~~o 4t^5,650 cre sio 

Ato bo J71 tho a,~W.~ 1.'rf~~ 

A-2 -. 5C o : 
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Section C provides a yearly estirrate of the total population 

this project. If /.8,76% of the populationto be covered by 

in oach year is cti1 .r, 'd to he in ti agrlcltural. labor 

forco, n. r laria is u to occur at randrim (48.76% of 

malaria victius arc in thu a-rIcltul ]abor force), then 

the following proportirn of t:o cwlcu!,Jkjd ag>'cuit'.L'a labor 

forco il .art.euD f:,r-an Vould contract,nA.ari.a t:ch year 

years ;,rA1 prccntagoi);in the project' a ab.-sncu (fIscal 

I____1912 11 

0.7 1.5 2,9 A.2 5.5 

of employTe nt ouL-On the average, a worker losreo five days 

xight and is severoly w.,akond fox" an adcutionl ronth per 

attack of ralaria, It is rea;onable io assuio that this rea.s 

a loss In potentiln c.:p2.., r't p vr.orker of 18 dqys (five 

full days and 26 hzijf-d(,.ys) per atta.c of' n.arla. It is 

c2 r-l or, r ;ou :1 ha.,ve a 4-4n-5asswu~Ld that each ali 

t:ir h' i: inste1-.during 'h. c-t.iro
chance of bel,uT-l 

. nd harmest
out sick, due to t.. ccIrcitonco ,:.terunpl:nt 

ing sesous (peak labor poricdj) for .ajor tral crops (paddy 

whoat) ar. rAlaA.' trl-"on (Y: y-Jun u ard Soptembor
and 

' -gricu!turcllaborNovemrber) .. ho zvrae d:ily rtr.' -1,o 


- 19,./ , 4
804.

in r:-,,:acla'ous djItLr.ate a:.' 2.:cin 

wca ... . productivityto a'.e'a 

1n thv nalarc2s areas, this base is 

Tn tui attxqpt iquta 

of a(C'icultural IaLor 


to thi coincidenco botwen r-ak labor
 
reduced 101 (only, d:, 

and praik poi-I odo of malaria
roqdtro.-nts for pacd'y and wheat 

77-2 - . 57 
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ino-enand by 2% a
tranodssjion). 11-Lwl gec./produc tiv ty .rate is 

tmoraC9 labor p:o-:uCtlvirjty.yw to E!ocount f~or Ancroeises An 

f~r thn:,~' ~ to' 1,, bothiprovont--c by th-ir~~c~jc 

1,r .i lrfc-~~vuu i-cd ;;:MCr I not, 

ihe voj'et Rn~ pokn;::al cL 

12:.Ie 

cocur hurlni A& 0i~ t' JSin 

~i f of th.- -j'LLi'o:2c be,~rI-production byP 

thc.f, r~dL tEr;-.y,2asriodtan yr(oV nrnd Rn 419,2 in 

~oiot xrnh2T:imy c1Ltritl~t !O i nrqsjiceic2 

but lo MOM~~:c' in ).AALMc, ~1ct si1 f Utj!ZarO The

~ In i~rl"nct-i ' 

Tha ,)r~~kc i in n~ 

P:1.10 .c2.ti1Ssct:: 

th:zn kpT C;?tti by
1961.-71. Frvoo~~ng a Hawcrt-'r 

their..-61-, -!.1. Petha~t U."Od to 1. Xj:rc t~. h jr i. c 

T IE'- C!fj IZ-mst 
It In In m1c11 &Liot th~at. R 


cortzdm~y vouJld L ~xctn~
 

C(I, c theic" fuzlles CoPer cnrc
 naumVlo arbtrari ~l3UC 

c-. i 'n' of'imnvJrv.h~Awo-ig-,c faAotnc>; th:i. Etn 


' thc~* 1J-3 
 to (Clnfldcfl~r-"I!C:Over '(0,0: vco"oo l c.-VI rd 

haif tho ~r~ leve:l);8u~oone(cscerc,,go prc:tivity t 

W 2 S; or y



and that th A andoned lands vtould re-r-Ari unutilizid duo to 

high, localized rnri incid-:nca A loss 
v hry continuing 

to national incono of nearly Ps I1 milUon per yoa" vould 

result. (Instead of farm aban-ioned outright, portions of 

imny farms cc. ld bo nderut!iZed I e , in fodder, due to 

a rosurgence of' mlalril) J/ 

To this should be aedded thL., national Jncome foroeone duo to 

-
decisiuns of po',Lnti0. rdc !nto f'rom tho hills to the tern! 

movefrom their hor:.-3 villuge- rather thnn 
to delay dcep:arture 

to vitgIn Tnn'±, in the ter.il when 2 larin ra'ochec n level of 

farilies (linear
300)000 cases par yoe.r. Som. 24,00 fia-

trend of I)RD data) are as to choo....riot to iltrnt in 

Z/ UsIng the assu;ption that averago incom
i979) ex 1980. 

the Nepa. :Irstrn 2.nk, tho aver',ge neta! Using data developed by 

'as R 15S9. Thistorai fan:i in 19 69/70incoze 7.er rcdiuL-slned 

(aisun2 productivity incroaso)
figtro, increased by t-,:, percent 

only for ir-co assuzmd 
1-r year "i 197L?, is halved (to ac~nunt 

of assuvd 
foregono by mouvi:g) and zmltiplied by 9C: of one-third 

Oflco through the following
2J ClalJati'd nn a to..;ye,'. phcn,-

the case load ricon to.ards 1,000, and 
scenario: as 

the high level of valaria 
vccuntore- topotent-.J., I, rants bnocas, 

cieu to lard prosur' in the hills. 
and decidr to rcve in any ca.,:O, 

-- 7 



fdiAm 
por rzigrit Pil. i~vjn2.I h u.ya ~!c 

\oya diy~i rofchlir1g
Ine~rago incor, fo-ercnD,~;Loto 

isf-,11 product.'-tY (dil"OcL cooc't) fct)": '9ilo 

1972, at ~u~y~~2 h'a~ 
ro:Adm~toc in 10mulm in 

by Ipo ({.!W'J036) !,? PntlOft 000"; cipp1E-6 tO 11sP-'2 

~~2t~ 
.!' ri,7r~c~ qa by thn 1Y.10Ado tv Mmur 

C ,~ r:11i on,. - Ton11:::±b&uccc~n~fO~'.i c~ ]~i 


vrM~~c for t1i>-,
raddod I:ospiL.a. Maph 

:iv~-:Rin 1.8C pVI c~ plv;,: t ' 'A-

: :o ivv C.o1 tA 
LXI*Aroquirocl to 37'i. 

n ta a WI is coolacd 
(01 k.1c: T.' of SLca o7 W 

/A010 prawIV.d rico.3.,~ 31lion at P.Trnr1d)cr R .fl 

Loni y:!,rrR-V~ton C:1-11: , . inf t-.11~ nox-ct 

In thc' (=-,tard, juto, svigcrc !nfl and 
Co:z~ri.Qcropl 

of 
LO U.': c1t'.iooawcot~in?. Su' the'nu 

Jy wcvacrioar~~~l.-Jr* tj-~:m,~ 



They also enjoy ruch hicher per unit returns than food grain
 

cultivation$ no that vor]zo can be hired froma the soasona 

mrplus (includiing vnderenployed) labor force in the torai., 

Therefore, the cost impact of a rmoolaria rourgerce upon the 

oormrarcial crop sector is not conslderod, 

Very little GON roveimu 13 received cirectly fron taxes on land. 

Little of oither custc-iz or sales tat'-i is colloctod on tho .,,,ddy 

ar4 wheat production vhich %;culd siffer the inost from a resmurence 

in malaria (although the GON utopt: to "itnst'tu!onrrtize" 

rice cxport'o to M.ost of the .....ncollection of cirectIndia)r *: 

perszonl taxeis is based upon incoze geraed in tlhKabthz?.neu 

Valey, 51e direct offec.ts on governr-;,t rovcnues of a ros' irgenco 

in - irifa probably wouJ.d be slight, a.th ;h indirect effects 

over soveral yoars could be conoidorablo .' 

SiriJ.arly, ailthough one-fifth of Nepal's exchnngo receipts in 

FY 1974 vas from tourist, oxpandituros, little of tdis source of 

exchanv v1ould bv eff4cbd by a iraaria resurrnco. ?,bst 

tourists visit oQ!y ar above fect (eon-r.,snioua)e 4,C00 

ex apt for the Pokhura VW.Ioy (uhorcs, , the higbest 

payoffs to a vory lirrltud ralarla cont-l effort rdaght accrae), 

and, in any cono tl:o bia]l of tour'Is tr'zJ- to Nopal occurs in 

saasofns of lor nalaria trans.ission. 

*• incipally, a decline in the rmrgrnal propeonity to import, restlting 

in a decJ.inc In customs roceipto, Secondnrily, sore decline in monetiza

tion (reduced exci.,e col-.eitiois) and Incrn:sFd velocity of circulation 

(soro in-Flatic-ary im.Fct). 

- 55 Of 37 

http:offec.ts


As In welfl known, tha prop..ndcrtnnt Im'pact of ralrrlo 13o upon 

).ong-torm pitILa-rno of land uso vl~:c '.'otz,t. i1z'It ok, 

(Ind roncior ia~ Jb~ th~ywlw vory &t~t~cir'rt 

wellIIO1e-vo"rdE . 3ir.) Cheap (o~n o c Apl.ta ru3 

e-gnr~ot rettsor-M:yundor~toocd, ,;,fO r.,-1 ofoct~vot Eo t,.n r-iii;:Lis 

! ss~uflX t;h.Ll. ;4a:nr!i wr).1 IJ 11 ot " ,.~~.? 

Tho1'ci nre ii;:ars prcrlb 1j h ox vi ,o bo azsicdc 

eUxcctly- In counor.Jc ltvrr.; 15h*,C roelucua t;heThu p:z-g-.rm hazi 

r'i-sk ot O to Upwrdo 6.5 ]It2.J FrO bao dvcz-ecci 4 of 110A. 

r.6.i Mn r:c~oaion furcUroct or:!C iyngof lamas 

thij.S p'oo-)Stro-U~c.-i m curci of J''.o L:-tn 'j" vr-

bringtnng d1a- ct riC biCC:O~i2c~kaotz to) in.,ny rimoto valc: 

vlIlch provii. - hIm, o . voCe;Avo( Such ri efxrox.o. gvo2r 

(nffcy h.1ui cy v.po I IuIrCI 7t f7 rcthi-.r ~;v.~ 

1. I.. otrf~c~tL-actdor,3 J.) thrc i.o. iij1 1r:.. 

by thu govein-!:.tit to cexpc.i' othor ~~~~e proegrn 'Ind in 

g :.I r.-venUccotabisI-olEn L Wes forIoro~ contr-E. 

n:l'o v.!::o cr,--te3 air idreco,'cticns, Tim 001 Iwr 

urn' n onof' tj.-a:I r.'. 1:ci.~ Ot~o1':~~o .Th otler h,-)ith 

1%llmrhUI' of ,bir;ijt~tamU Mwn:.is~:n± ;ov'ernrto:t thinking 

vhI~ch tire nc -, boing b-,'.~ into tlh- yr:,cc:e ..ral.tth~~sn of -a 

Lte'vw~nui her of Ck'~r.:ii. .' FOI..O CJ.t~ 

I~oIjipvt 'crLe:1rih~t plrn..ln to its
.L 

L-2 56 c:F 

http:p:z-g-.rm
http:counor.Jc


regionAl officos. Also, tho d~stritbutin of Co~.iginiclie 

to fieldl units vae orgarized usiJng nt raw admini.LtratiVe ptezn 

atnd repreLon'od r, no,. pipproach te, supply logistles for Illepal. 

Within tho pa rmetors o~ln~In neation (I ) abow $ the flow of 

project benoflta wa3 acu~e according to Uh3 naocloloE7 

sketched in sc ctlnn (2). Tho projcctts intornmi. rao of return 

over fifteon years watt t)-.i fouv to to b~i 21 J/'/ (ower a 

twenty year ptilod: 22.8")X, This rotipc)ctabJl rt-- of rtr 

c~ould bc: Ancreazsd "by 1,C)!o nn orzzno Mi 

of tho factors discussLe in sectilon (3) izbcve-, Howevor, even 

the vory tonuotis type of datfl on vwhA h 1-h:, dota:1.ed itnal2yass is 

based i., not avnaijp.blo ',.r, olr rarl2. n&lationi,3 banefits to 

be calculatod. 

Mhe resulto ara quito s-cn:sitiwo to axwp:Lniabout th dc~roe 

of peak-setnsnn unompl.-z:nit In nua o: roas, anl1 to the 

extent of lanid P-3311=1 a nhCd/idLtJio uo to a mssv 

recurgone' of' tilt.:-It. tv n tro l:rIn Np.,rt its 

veryr bigh CL:. Coznto aaO.C! levlc.h of J?: odcitythan 

in moro dz-vnlJoe'd cren 

A -2 - 7 5-7 

http:dota:1.ed




ANNEX 3
 

AID POLICY ON MALARIA PROGRAMS
 

AID's current policy on malaria is set forth in AIDTO
 
Circular A-733, July 3, 1973. This document also
 
establishes the criteria for considering assistance to
 
country malaria programs.
 

AIDTO Circular A-733 gave note to "serious outbreaks of
 
epidemic malaria and/or a return to a high level of con
tinuing malaria transmission" in Pakistan, Thailand,
 
India and Indonesia, to the likelihood of aggravated ma
laria incidence in'Vietnam, Cambodia and Lacs, to the
 
withdrawal of UNICEF commodity support to malaria programs,
 
to the termination of the PASA arrangement with HEW's
 
Center for Disease Control under which DCD was the major
 
source of malaria expertise available to AID, to the
 
virtual completion of the "multilateralization" policy
 
transferring from AID to WHO the responsibility of pro
viding technical advisory assistance for malaria eradica
tion, and to the fact that '"inmany country programs, the
 
management/logistics advisors required to increase the
 
LDC managerial capability have not been made available
 
from multilateral (i.e., WHO) sources". It stated, fur
ther, that "the resurgence of malaria is now threatening
 
the substantial investments already made in the eradica
tion or reduction of malaria. The continued w;idespread
 
return of malaria to those areas already identified and
 
to other areas with its substantial deleterious effects
 
could also hamper LDC agricultural, industrial and other
 
development".
 

The major elements of AID's malaria policy were (and con
tinue to be) defined as follows: 

"1. To provide for selective assistance to worldwide 
malaria programs on a case-by-case basis when a 
country demonstrates its own interest and concern 
for malaria through the provision of an adequate 
budget and staff to carry ouL the program. 

"2. AID will continue to provide commodity support, 
funding of local costs in special cases here 
appropriate, and cooperation with HIO on evalua
tions. 
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"3. AID will continue to rely on 1,mO to provide scien
tific advisory services to LDC malaria programs
 
including the assignment of advisors as required
 
in such specialties as malariology, epidemiology,
 
parasitology, entomology, sanitation, engineering,
 
and health education.
 

"4. 	AID will consider on a case-by-case basis, the
 
interim provision of administrative management/
 
logistics advisors to country malaria programs.
 
The provision of such assistance need not, however,
 
be tied to AID financed commodities."
 

Attachment A to AIDTO Circular A-733 summarizes AID's
 
malariapolicy more fully:
 

"The U.S. Government supports the WHO global strategy of
 
malaria eradication. In the implementation of U.S. sup
port under the foreign assistance program, current AID
 
policy places emphasis on the following:
 

"i. LDC's who demonstrate a willingness to help 
themselves by providing whatever resources 
they have available to carry out the program, 

"2. Realistic assesswent of assisted projects to obtain 
a sharper definition of those targets which can 
be reasonably expected to be reached within a 
time-limited effort and those which are likely to 
be delayed due to administrative, technical or 
political problems. 

"3. Retention of malaria eradication as the ultimate 
objective for projects which meet and maintain 
the minimum W7HO and AID conditions (as expressed 
by the Fourteenth WHO Expert Committee on Malaria, 
1968, and in conformance with the Twenty-second 
World Health Assembly resolution on malaria, 1969). 

"4. Maintenance of the option to support malaria con
trol activities where projects do not currently 
meet eradication criteria, if the economic, social, 
or political value of the project merits support. 

"5. Promotion of multilateralization of technical 
services through encouraging assisted governments 
to request advisory services from WHO while 
effecting an orderly withdrawal of U.S. scienti
fic advisory technicians. 
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"E. .nti..Lt ation of support in the context of
 
for ign assistance policy to research, commo
dities, local cots, and evaluation; cooperation
 
wit: other U.S. acgencies and WH1-O in assisting
 
mult[.hteralizat zn of technical services; and
 
cons:.ieration of -terim provisionof staff
 
assistance in :anagerial areas where WHO may not
 
be able to .ovide such staff.
 

"7. The A.I.D. Office of Health, Technical Assistance
 

Bureau (TA/H) has an overall central responsibility
 
for development of AID policy for malaria eradica
tion and assuring its implementation. TA/H has
 
a direct responsibility for AID central support
 
to malaria research projects. Assistance to
 
the country projects is implemented through the
 
AIO'Regional Bureaus."
 

Criteria for Considering Assistance
 
to Country Malaria Programs
 

"AID assistance to country malaria programs will be
 
considered when:
 

"l. The country demonstrates its own interest and 
concern for malaria through the provision of an 
adequate budget and staff to carry out the 
program; 

"2. There is a critical need to protect a substantial 
U.S. investment in terms of gains already made 
or a need to prevent malaria from becoming a 
deterrent to other country development programs; 

"3. The country provides a malaria plan which is 
technically, administratively, and financially 
sound and is based on an AID review of the 
recommendations of a joint WHO/LDC evaluation 
team; 

"4. Available resources within the country have been 
mobilized and available external sources of 
assistance have been explored." 

A-3 - 3 of 3
 





ANNEX 4 

REIMBURSABLE ASSISTANCE
 

The forms of donor assistance inputs, whether om AID,
 
another bilateral donor, a foundation, a priv voluntary
 
organization or an international agency, can Y lassified
 
with respect to the kind of activity to which _auh is
 
suited and the degree of donor control implicit in the form
 
of assistance. They may also be rated as to the likelihood
 
that the changes sought through the project inputs are
 
likely to be institutionalized into the permanent framework
 
or pattern of performance of the recipient cooperating
 
country.
 

The spectrum of assistance ranges between direct provision
 
of commodities, personnel and even an operating, controlling
 
organization at one extreme, and at the other, the provision
 
of a specified sum of money. The first estreme is exempli
fied by installation of a working factory or school. The
 
use of this model in health sector assistance is most
 
common by private voluntary organizations which may, for
 
example, build, staff and operate a hospital.
 

The degree of effective donor control over the quality, use
 
and relevance of the inputs provided declines as the form
 
of assistance moves closer and closer to the opposite pole:
 
provision only of funds.
 

A common AID practice is to allow the recipient country to
 
solicit bids and arrange for deliveries, after which AID
 
makes payment directly to suppliers for commodities and
 
contract services. Such assistance is characterized by
 
tight specifications (including source specifications) or
 
scopes of work, all of which are subject to AID approval.
 
AID frequently combines with such assistance the provision
 
of direct hire advisors. Such input financing has been
 
most successful where the purpose of the assistance and
 
the provision of the input are practically the same (e.g.,
 
the building of a dam).
 

When the purpose is-to create an organization or a working
 
system (such as a continuing vector-borne disease control
 
system), input financing of thisnatures suffers from the
 
likelihood that the development of the organizational and
 
human aspects of the system may get out of phase with the
 
provision of equipment or other AID inputs. One solution
 
may be a greater degree of AID involvement in the manage
ment of all phases of the project, but this is costly in
 
money, time andpersonnel; it involves a degree of foreign
 
control that may be unacceptable to many countries; and,
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most importantly, it inhibits the growth of an indigenous
 

organization and system which will survive the termination
 

of external support. The servicios of the programs of the
 

old Institute of Inter-American Affairs (IIAA) of the 1940's
 

and 50's provide examples of the difficulties inherent in
 

this approach.
 

In recent years, AID has been moving increasingly toward
 

output financing. This technique of assistance involves
 

payment, by AID to the recipient, of previously agreed
upon amounts when project outputs are produced or are in
 

place. The best-known variant as the Fixed Amount Reim
bursement (FAR) techniques pioneered by USAID/Philippines, 
where AID paid for school buildings and other public works.
 

The donor is able to maintain direct control over the
 
quality of inputs by insisting on approval rights for sup

plying contracts, for the specifications of the inputs, for
 

inspection of the furnished product, or some combination
 
of these devices.
 

Applied to a health delivery system or to a vector-borne
 
disease control program, the FAR technique could involve
 
payment of specified amounts at various stages of develop
ment, or reimbursement for the cost of specified inputs
 
when certain components had become operational. As an
 
example, AID might reimburse for insecticides, antimalarial
 
drugs, laboratory equipment, spray equipment or vehicles 
after spray teams were in the field and had sprayed an 
agreed numbcr of houses or villages in locations consistent
 
with the previously agreed-upon plan. The output perfor
mances which trigger payment might include training (to an 
agreed acceptable minimum standard) and placement of a 
given number of technicians -- again, consistent with 
plan. Still another example: a certain percentage of the
 
population at risk (from locations identified in the plan
 
as significant in a control program) tested for infection
 
-- as evidenced, poosibly, by blood slides collected,
 

examined and analyzed. The selection of the performance 
or output items for which payment is m.ade would be decided 
by the importance to program objectives of alternative 
outputs, the difficulty of achieving such outputs, the 
relative ability of the recipient country to provide the 
forward funding needed, and the higher administrative cost
 
of selecting more detailed and smaller nieces of the total
 
system for payment.
 

The institution or system developed in this fashion is more 
likely to he truly indigenous and less likely to be a hot
house plant, unable to survive the removal of the artifi
cial environment of foreign aid. There is a real carrot to
 
the cooperating country for good performance -- reimburse

ment -- and a real stick -- the possibility of seriously
 

delayed or even no AID disbursements.
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ANNEX 5
 

COMMUNITY PARTICIPATION
 

Community participation is difficult to define in
 
operational terms. Conceptually, it represents a
 
return to an earlier idea, involving community

responsibility to pave the way for delivery of
 
health services, and a departure from what WHO's
 
Director General describes as "urban health palaces."
 

"Extending the government's presence into villages

while the village paves the way" is easier said than
 
done, and the concept of building a national program

(especially a program as complex as malaria control)
 
on the basis of village decisions and village
 
priorities is visionary.
 

Nevertheless, one of the greatest differences between
 
the concepts of malaria eradication and malaria control
 
lies in the degree of active community participation

required for success. In the main, during the period
 
of time-limited malaria eradication, it was considered
 
that the people being protected need only participate
 
passively -- permit their houses to be sprayed, answer
 
questions of surveillance agents and take the drugs

provided. Successful control operations, which will
 
continue year after year, will require well-organized

community participation, and such participation will
 
in turn require stimulation.
 

It is apparent that local resources are available,
 
but are used haphazardly. The problem is to identify,
 
mobilize and put them into harness. Community partici
pation in the field of malaria control may be easier
 
to generate than in some other fields. Especially

where people have experienced freedom from malaria,
 
there may be a positive desire on the part of the
 
conrmunity to preserve or to regain such freedom
 

Five countries in the region (Burma, India, Indonesia,
 
Thailand and Nepal),have already built a measure of
 
comeimnity participation into their programs of primary 
health care -- although in the case of Nepal, the 
"volunteer" health worker is government-supported.
 
The Philippines also cites an example of direct com
munity participation in malaria control, but since
 
it consists of source rediction efforts by prisoners

in a penal colony, its replicability is questionable.
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Sri Lanka, however, reports a highly effective contri

bution toward malaria control by the Srimadana move

ment, a non-political, non-sectarian volunteer group
 

(which appears, however, to have had external assist

ance from private sources). Srimadana has undertaken
 

a successful pilot project of malaria control.under
 
which all control measures were assigned to the move

ment. Leaders were trained in all malaria control
 
measures -- drug distribution, source reduction,
 

larviciding and even residual spraying with the
 
toxic insecticide malathion. Government inputs
 
included training, supervision and a measure of
 
logistic support.
 

(It is to be noted that with the exception of a
 
limited village trial in Burma many years ago, no
 
other country has felt it desirable to entrust the
 
application of toxic residual spraying to volunteers).
 

Dr. Somboon Vachrotai, Director-General of the Depart
ment of Health in the Thai Ministry of Public Health,
 
believes that the voluntary health worker can provide
 

a major part of the answer to the problems of resurgent
 
malaria -- at least in Thailand. Dr. Somboon heads
 
the Lampang Health Development Project, a major AID
supported pilot project in northern Thailand which
 
is highly regarded by USOM/Thailand and which, with
 
some modification, is serving as a model for replica
tion throughout the country. The project relies heavily
 
on the unpaid voluntary health worker who is the first
 
link in a chain extending to the comrunity health para

physician, the district-level rural health center and
 
the provincial hospical, which now has a Department
 
of Community Health. Dr. Somhoon sees the malaria
 
control role of the voluntary health worker as incor
porating prophylactic drug treatment for any fever plus
 
case detection, more successful than the normal health
 
service unit because the volunteer worker actively
 
visits homes, rather than waiting in the center for
 
visits of sick patients.
 

In general, programs of community participation focus
 
on a community-selected health worker who gives (or
 

is paid for) part of his time. He advises villagers
 
on sanitation, gives assistance to special program
 
workers (e.g., secures acceptance for malaria spraying)
 
and undertakes such duties as case detection, slide
 
preparation and dispensation of presumptive or radical
 
treatment.
 

There are numerous examples of community involvement in
 

solving their own economic and social problems; they
 
include examples in the health field. The attached
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bibliography, by no means encyclopedic, deals with
 
differing techniques of bringing health services to
 
the people and of involving the people served in the
 
provision of such services. Each example selected
 
stresses the time required to engender such
 
cooperation. It is apparent that many obstacles
 
must be overcome before achieving the degree of active
 
community participation desired. Some factors that
 
must be considered:
 

1. Malaria control may not have a high priority on
 
the people's list of community needs, and highest
 
priority needs may have to be satisfied before
 
community action will be taken on malaria control.
 
Malaria control services should be coordinated
 
with other efforts to meet the social and economic
 
needs of the community.
 

2. The villagers should have a voice in assigning
 
priorities to the health problems to be serviced.
 

3. Selection of personnel to provide health services
 
in a village should be made by the villagers
 
themselves.
 

4. Village health workers require not only adequate
 
training (and refresher training as needed) but
 
regular supervisory visits by local government
 
medical specialists.
 

5. The community will be more concerned with the
 
success of the village health worker if it provides,
 
in whole or in large part, the costs of his services.
 

6. Attempts to stimulate community participation shoula
 
take into consideration the resources of the community.
 

A WHO-UNICEF joint group on policy will be conducting
 
a seven-country workshop this year, including study
 
tours of community participation in India and Sri Lanka,
 
to develop further guidelines for the elicitation of
 

A-5 - 3 of 6 



group participation in the delivery of health ser
vices. The results of this workshop may prove
 
helpful in suggesting ways in which the limited
 
health budgets (and malaria budgets) of the devel
oping countries may be extended.
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ANNEX 6
 

MALARIA INCIDENCE
 

Malaria incidence data throughout the countries of
 
South and Southeast Asia were derived from officially
 
detected cases revealed by malaria-positive blood
 
slides, as reported by WHO. Since VIHO's definitions
 
of its regions differ from those used by AID, the
 
country groupings do not coincide.
 

WHO's South-East Asia Region includes Bangladesh,
 
Burma, India, Indonesia (Java and Bali), Nepal, Sri
 
Lanka and Thailand. (It also includes the 11aldive
 
Islands). It excludes Pakistan and the Philippines.
 

Thus, figures for Pakistan and the Philippines are
 
not incorporated in the overall chart for South-East
 
Asia. The individual country charts for Pakistan and
 
the Philippines were prepared on the basis of data
 
provided by the countries themselves.
 

The following charts do not represent the incidence 
of malaria in Asia. They depict the ntu.ber of cases 
detected by malaria-positive blood slides, within the 
areas where anti-malaria operations were being con
ducted. For the countries of the South-Past Asian 
region, the blood examination rate for IL'76 v.'as scmoe 
7.79%V-of the population at ris]; 2 of the G.;million 
slides examined, some 6.5 million (9.47%) were 
malaria-positive. For the entire population at risk, 
the annual detected parasite incidence was 7.37 cases 
of malaria per 1000. If the incidence of malaria 
among individuals actually tested (as indicated by 
the percentage of malaria-positive slides) were evenly 
applied to the entire population at risk, the total 
incidence (including cases among the 92.2-1 of the
 
population at risk who were not tested) could have run
 
as high as 84 million cases in-the region.
 

_/ Blood examinaticn rate differed fram country to country - more
 
than 13% in Nepal and cri Lanka., and less than 1% in Burma.
 

2/ Scme areas within the region are naturally malaria-free ;eothers
 
achieved freedcm from transmzission 6-irig thee rolrJa eracication
 
period. Population at risk reside in areas where transmission 
continues; of the total population in the South-East Asia Region 
(983.3 million), alhmst 95% (887.2 million) reside in malarious 
areas. SEARO officials state frankly that the entire population 
living in areas whic', anti-Iere malari.cus at th-e incepLicon o' 
m'alaria efforts si-ould now he consi.@ercd at malaroia risk. 

A-6 - 1 of 12 

mailto:consi.@ercd


In practice, a high proportion of the malaria-positive
 
slides came from sick individuals who came in to health
 
centers for treatment (passive case detection) -- as
 
against a group of slides taken from an entire popula
tion area (active case detection) -- and the percentage
 
of positive slides is quite obviously far higher among 
a group seeking treatment for disease than would he 
the case for the general population.
 

Nevertheless, the health centers are frequently quite 
remote with respect to a substantial proportion of the 
rural population; many infected individuals are unable
 
or unwilling to seek treatment, preferring to allow tha 
disease to run its course or to purchase the cheiao
therapeutic drug from the ubiquitous rural pharmacy. 

Thus, while it is improbable that the malaria incidence 
in the South-East Asia region was as high as 84 million 
cases in 1976, it is readily apparent that the officially
detected 6.5 million cases was far below the actual 
incidence. The true figure for the region may well 
have been as high as 30 to 40 million.
 

Ast noted above, charts of numbers of cases detected by 
malaria-positive blood slides do not reliably depict 
the true incidence of malaria; they do, however, reveal 
trends. Tho:y suffer the draw back that an increased
 
effort to detect malaria through a more active sur-
veillance program will produce a greater number of 
malaria-positive slides. 

A somewhat more accurate trend indicator is the per
centage of malaria--positive slides among all slides
 
examined. This percentage figure, known as the Slide
 
Positivity Rate (SPR), is also graphed for each of the 
countries in the region.
 

Yet a third indicator is the Annual Parasite Incidence 
(API) per thousand population. As is the case with 
other two indicators, the API is based on detected in
cidence. Depending on the decree of infecTon within 
the population and numbers of sli.dec taken, the API 
trent] may be higher or lower than the trersC in total 
numbers of malaria-positive blood slides on the Slide 
Positiv.ity Fate. The charts also set forth API figures 
for the region and its member countries. 

The following charts, then, show three different 
indicators of trends in malaria inci.ence. Each of
 
the indicators clearly shows the dangerous degree 
of malaria resurgence in Asia.
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ANNEX 7
 

AGRICULTURE AND MALARIA
 

(Dr. Omer J. Kelley, who participated in the first col

loquium of the Study Group, had the following observations
 

to make on the potential contribution of sound agricultur

al land and water management practices to vector control
 

source reduction).
 

Agricultural lands are in many countries of Asia among
 
the primary breeding grounds for malaria vectors; proper
 
management of such lands and associated water use can
 
play a major role in malaria control.
 

All agricultural lands, except those receiving such
 
limited or even distribution of rainfall that there is
 
no ponding or runoff, may provide potential areas for
 
mosquito breeding. In the rainfed areas of the world,
 
the primary problems are associated with low areas,
 
which provide shallow, stagnant water basins; drainage
 
areas, including rivers; borrow pits, buffalo wallows,
 
etc.; and in some cases, flooded rice or other crop
 
fields. Except for crop-field flooding, which occurs
 
during monsoons or other long periods of heavy rainfall,
 
good land and water management practices should prevent
 
the conditions which provide areas for mosquito breeding.
 
Good surface drainage, as a cgeneral rule, will remove
 
the water from the land sufficiently fast that enough
 
time does not elapse with free-water to provide time for
 
hatching of mosquitoes. With the scarcity of land and
 
water in most of the world today, good farminq practices
 
which provide for efficient use of the land and water
 
resources usually will more than pay for the necessary
 
practices, and hence the resulting mosquito control is a
 
free by-product.
 

In addition to the problems oF rainfed areas, irrigation
 
of agricultural lands provides additional acTw1:ic habitats
 
suitable for mosquito production. Moreover, in a number of
 
countries malaria mosquitoes are produced in reservoirs.
 
Conditions associated with impoundments that are conducive
 
to malaria mosquito production include emergent and/or
 
floating vegetation, accumulations of floatage and debris
 
in shallow water areas or eirbayments protected from wave
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action, and undrained depressions. In some countries, the
 

major sources of malaria mosquitoes are related to faulty
 
The sources include
irrigation and drainage practices. 


seepage areas, obstructed canals and ditches, and 
collec

tion of irrigation waste water in undrained areas.
 

Poor land leveling, resulting in low spots in the fields,
 

is prevalent on nearly all irrigated farms in most of 
the
 

developing countries; similarly, irrigation ditches that
 

are too low, or meander over much longer distances than
 

are necessary and often water-log the lower areas, are
 

found almost universally through the irriqated areas.
 

Excessive irrigation, leaving the water on the land 
much
 

longer than is necessary, is a frequent practice 
in many
 

irrigated areas of the world--including parts of the
 

United States.
 

All of the conditions mentioned above that provide
 

breeding areas for mosquitoes are associated with 
poor
 

Good water management practices
water management. 

should go a long way toward removing irrigated areas
 

as a source of breeding grounds for mosquitoes. In
 

most if not all cases, the cost of installing and
 

maintaining good water management practices will be
 

small compared with the increases in crop yields and
 

reduced water use.
 

Research conducted recently in Pakistan showed that
 

nearly 50% of the water being applied to farmer 
fields
 

saved with goodby the traditional method could ne 
water management practices. This not only made water 

available for aeditional acreages, but it lowered the
 

water table and provided conditions for improved 
crop
 

In some cases, crop yields per hectare were
yields. 

nore than doubled. To provide these types of savings
 

and increased yields required a complete renovation
 

of the farmer irrigation distribution system, including
 

straightening and lining of the canals, land leveling
 
This made
and the installation of drainage ditches. 


possible more timely application of irrigation 
water,
 

application in the proper amounts, and even water
 
For the higher
distribution over the farmers' fields. 


yields increased use of fertilizers ari pesticides 

were generally necessary. The major point to be made
 

here is that the improved soil and water management
 

practices much more than paid for their costs, gave
 

ircreased and much needed crop yields and eliminated
 

the conditions conducive to mosquito production.
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ANNEX 8 

FOR THE NON-TECHNICAL READER
 

1. Kinds of Malaria
 

Human malaria is caused by four different species
 
of the protozoon Plasmodium -- P. vivax, P. falcip
arum and less commonly, P. malarlae and P-ovale.
 
O-the two most common types of clinic-al malaria,
 
vivax is the milder. It is characterized by per
i-Ti- chills and fever, an enlarged spleen, anemia,
 
severe abdominal pains and headaches, and extreme
 
lethargy. Vivax malaria may subside spontaneously
 
in ten to thirty days, but unless treated with
 
certain curative drugs may recur at intervals over
 
a period of one to three years. The fatality rate
 
is low (1% or less), but the disease is extremely
 
debilitating and lowers the patient's resistance
 
to other diseases. Falciparuni malaria produces
 
these and other symptoms, including edema of the
 
brain and lungs and blockage of kidney activity.
 
The fatality rate for falciparum malaria is high
 
if the disease is not treated promptly; in a non
immune population, never exposed to the disease
 
or freed from exposure for a period of several
 
years, death rates during an epidemic of falcip
arum malaria may exceed 100, and there have been
 
reports of mortality as high as 50 in limited
 
areas. In totally endemic areas in Africa, mor
tality among children from six months to two years
 
may average 25%.
 

2. The Malaria Cycle
 

Plasmodia species have a complex life cycle. They
 
are transmitted to man by the bite of an infected
 
female Anopheles mosquito. When such a mosquito
 
bites, it's saliva, which contains the parasite in
 
the sporozoite (or motile infective) stage of its
 
life cycle, is injected into the bloodstream of
 
the victim. The sporozoites quickly enter the
 
liver, where they divide and develop into multi
nucleated forms known as schizonts. A form known
 
as a merozoite is generated about each nucleus and
 
after six to twelve days, the schizonts burst,
 
releasing the merozoites into the blood stream.
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The merozuites invade the host's red blood cells,
 
where they grow and divide to form more schizonts.
 
These schizonts also burst, destroying the infected
 
red blood cells and releasing more merozoites into
 
the bloodstream to repeat the cycle. The major
 
symptoms of malaria are associated with the rupture
 
of the schizonts.
 

Some of the merozoites in the victim's bloodstream
 
develop into male and female forms known as game
tocytes. If at this stage the victim is bitten by
 
a moiquito, the gametocytes enter the mosquito's
 
stomach where they become free male and female
 
gametes (mature germ cells) and fertilization ocurs.
 
The fertilized gamete develops into an oocyst con
taining many sporozoites. When the sporozoites
 
mature, they migrate to the mosquito's salivary
 
glands, where the complete cycle is begun again.
 

(adapted from Maugh: Science,
 
Vol. 196, 1977)
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