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FROM Ralph M!fsing1eton 

SUBJECT: Malaria Control (Project No. 383-0043) 

DATE August 26, 1983 

Problem: To authorize an increase in life-of-project 
funding of the Malaria Control Project of $10,000,000 in 
loan funds and $4,000,000 in grant funds from the Health 
Account, Section 104 of the Foreign Assistance Act of 
1961 as amended. 

Discussion: The current life-of-project funding for the 
project is $16,000,000 in loan funds. USAID/S~i Lanka 
intends to amend the project to an eventual revised 
life-of-project level of $30,000,000 in mixed loan/grant 
funds, together with an extension of the PACD to 
October 31, 1987. The PACD extension has already be~n 
aut.horized by AA/Asia on 5/17/83 subject to your approval 
of the Project Authorization Amendment (TAB A) and the 
PP Supplement (TAB B.) 

AID/W has provided $352,'00 of FYl983 loan funds provided 
we can quickly obligate it, i.e., prior to 8/31/830 Since 
it will still take some time to ne' tiate the conditions 
and covenants (explained further L~low), we recommend that 
the Project Agreement be amended Ln two steps dur~~g the 
next two to three months: (a) a relatively smal~ increase 
of $352,000 in FY 1983 loan funds which will include no 
grant funds, no PACD extension and no new conditions or 
covenants; and (b) a mixed loan/grant amendment early in 
FY 1984 which will include the first tranche of grant funds 
for the project and additional loan funds (amounts not yet 
determined), the extension of the PACD to October 31, 1987, 
and all or most of the new conditions and covenants 
outlined in the PP supplement. Both of the amendment actions 
recommended in (a) and (b) above, may be made pursuant to 
the Project Authorization Amendment (TAB A). 

The $352 8 000 loan amendment (first step) will be used 
solely fox an increase in the existing line item for insecticide 
procurement in the project budget. The GSL requests these 
funds now in order to initiate tenders in September 1983 for 
additional malathion needed in the first quarter of CY 1984. 
To accommodate this need, we propose that this amendment 
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be signed with no other changes to the existing loan 
agreement. Both the GSL and the USAID need more time 
(at least another four weeks, especially in view of the 
recent communal disturbances and resultant disruption 
of GSL operations) to ne~otiate fully the lengthy list of 
new conditions and covenants contained in the PP 
Supplement (pp. 58-61), which both sides intend to have 
apply to all grant funding under the project and all 
subsequent loan funding other than the $352,000 in 
question. 

The AA/Asia authorized the PACD extension on 5/17/83 
(TAB C) subject to your approval of the PP $upplement and 
signing of the Project Authorization Amendmemte By these 
actions you are also authorized to negotiate amendments 
to the Project Agreement and have flexibility to include, 
modify or exclude proposed conditions and covenants in 
the PP Supplement. Given the circumstances described above, 
the option of not adding any new conditions or covenants 
to the Project Agreement for purposes of the relatively 
small loan increase of $352,000 is acceptable. However, 
as implicitly understood in the AA/Asia's authorization 
of the PACD extension, and anticipated by both the USAID 
and the GSL in the course of preparing the PP Supplement, 
all further amendments to the Project Lgreement will . 
(subject to final ~egotiation) include the new conditions 
and covenants. 

A Congressional Notification covering the $352 i OOO proposed 
obligation using FY 1983 funds expired on August 3, 1983 
(State 229285, TAB D). 

Recorrui'lendation: 'j". t you sign the attached Project 
Authorization Amerldment and PP Supplement for the Malaria 
Control Project. 

Attachments: TAB A. Project Authorization Anlendment 
TAB B. PP Supplement 
TAB C. PACD Extension Authorization 
TAB D. STATE 229285 

Clearances: PROG: JMMiller ~/ __ __ 

RLA : TAMuntsin~~ ---

AID:PDSP:ASh~~:9S 

(;ONT:KLBlanc ~ 
HPHR: WHJOhn~ 

f'j / 



PROJECT AUTHORIZATION AMENDMENT 

Sri Lanka MDlar1a Control Project 
A.I.D. Project No. 383-0043 
A.I.D. Loan No. 383-U-019 

OlgA, 019B 
& 019C 

Pursuant to Section 104 of the Foreign Assistance Act of 1961, as amended. 
and delegations of authority from the Assistant Administrator for A$1G, 
the Project Authorizat10n for the Malaria Control Project dated June 17, 
1911, and amended on August 11, 1919. is hereby further amended: 

(a) to increase planned obligations over the Life of the 
Project from not to exceed $16,000,000 to not to 
exceed $26,000,00 in loan funds. and from zero to not 
to exceed $4,000.000 in grant funds, both subject to 
the a~ai'ab111ty of funds in accordance with the A.I.D. 
OYB/allotment process, and 

(b) to revise the planned Life of Project by extending the 
Project Assistance Completion Date from October 31, 1984 
to October 31, 1987; and 

(e) Except ~s A.I.D. may agree otherwise in writing. to limit 
the source and origin of goods and services financed with 
grant f~nds to the United States of Mlerica or the . 
Co-operatin~ Country; to limit. except for ocean shipping, 
the place of nationality of suppliers of commodities or 
services financed with grant funds to the United State of 
America or the Co-operating Country; and, for ocean 
shipping, to limit ocean shipping when grant-financed to 
vessels under flag registry of the United States of 
AmerIca. 

In all other respects the Project Authorization remains in full force and 
effect. 

Clearances: 

A.W. Shapleigh, PDSP 
R.M. Singleton, Chief, PDSP 
W.H. Johnson, HPHR 
T.A. Muntsinger, Legal Advisor 
K.LeBlank, Controller's office 
J.M. Miller, Program Officer 
W.P. Schoux, Deputy Director 

Date Initials 

.J. Little 
Director 
USAID/~r1 Lanka 

Date: ~uiust 3V, 1983. 
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GI.DSSARY OF' TERMS 

Activated Hospital is a publlC medical institution in which 
a malaria control worker is stationed for case detection 
and treatIrent. 

Active case Detection is a part of surveillance activities 
in \tohich the forrral rralaria project actively searches for 
malaria cases through the collection of blood slides am 
epi~ological investigations. 

Active passive Case Detection: the nethod of rralaria 
surveillance wherein the mala~ia control personnel (APCD) 
are stationed within an activated medical institution. 

Adulticiding: the killing of adult lTDaquitoes. 

Annual. Parasite Iocidence (AP!) is the proportion of cases 
of malaria detected 00 an anuual basis in relation to the 
unit of population (usually per 1000 of population). 

A."r:>phe1es Culi ci facies : the species of anopheles \!which is 
the known vector for rralaria tranwssion in sri lanka. 

Anopheles Mosquito: the genus of ITDsquito which includes 
all vectors of hl1Jl'8n malaria. 

Bl£ is an atbreviation of the oomron nama Benzene 
Hexa-choloride, a chlorinated hydrocarbon type of residual 
insecticide. 

Biological Cootrol is a nethod of controlling rrosquitoes 
using li ving vertebrate or invertebrate predators, genetic 
control or parasites. 

Chemoprophylaxis 
of drugs before 
disease. 

is drug prophylaxJs \\hich impliea the use 
infection wi th the aim of preventing 

wr is an aooreviation of thE. cxmlOn name Dichlorodiphenyl 
Trichloroethane,a chlorinated h¥drocarbon type of residual 
insecticide. 

Errlemicity is a term applied to nalaria when there is a 
constant rreasurable incidence roth of cases and of natural 
transmission in an area over a succession of years. 

Epide'mJ.C is a term applied to rralaria ~en the incidence of 
cases in an area rises rapidly and rrarkedly above its usual 
levp..l. 

i 



~dendology is the study of the distribution and 
determinants of disease in hunan p.')pIJlations. 

Falcipar.ml Malaria is a severe type of Il'fllaria caused by 
plasmodium falciparum, a species of malaria parasite. 

Fansidar is an antimalarial therapy oombining sulphadoxine 
and pyrinethamine. 

Fenitrothion is an organophosphorous .residual insecticide. 

Focal Spraying is residual. insecticide house spraying 
around a nalaria :Eocus. 

G-6PD Deficiency is the congenital deficiency of a red 
blood cell enzyne" Such cella rnay be damaged or destroyed 
when challenged wi th ~rtain drugs. i . e.J Primaquine. 

Incidence is the number of cases of disease occuring during 
a given tine period in relation to the unit of {x>pulation 
in which they occur. 

Larvicide is a substance used to kill the aquatic larva 
state of the rcalaria rrosquito by ingestion, contact or 
respiratory bLockage. 

Malaria Control is an c:peration aimed at reducing the 
prevalance of lralaria to a level at which it is 00 longer a 
major public health problem. 

Malaria Eradication is the ending of the transmission of 
malaria and the elimination of: the reservoir of infected 
cases in a campaign limited in tirre aOO carried out to such 
a degree of perfection that when it corres tD an end there 
is 00 resunption of transmission. 

Malaria Focus is a defined and circumscribed Locality 
situated in ~rrently or formerly malarious areas and 
containing continuous ~ intermdttent malaria transmission. 

Malaria Parasite is a oolloquial term for any of the 
protozoan organisms causing malaria infections. 

ii 
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Malar iogenic Potential is the de.qree to t4lich an area is 
ooooucive to rralaria based en CI.UI\Ulative epidemiological 
data oollected fran each area rf~gardin9 the ~asi te load, 
vector density, \\Ster logging, climatic exmditions, 
population lrovement ard factors causing rran-nade rralaria. 

Malathion is an at'gano - phosphorus conp:>und residual 
insecticide • 

Parasite Rate is the percentage of persons showing rralaria 
parasites by blood fmear examination. 

Passive Case Detection is a part of the surveillance 
activities in which the r~lic health and medical services 
other than the regularly oonstituted malaria service 
assist suzveillance activities by actively ~lrching for 
malaria oases by the collection of bLood slides and 
epidemiological investif;Jations. 

Pre' mpti ve Treatment is initial drug treatment given to a 
suspected rra1ar ia c.ase at the time when a blood sample is 
taken for examination. 

Prophylactic Treatment is adrrdnistration of drugs for the 
purpose of ~ceventing infection. 

Radical Trr~trrent is therapy ained at the oorrplete 
el~nation of malaria parasites from the infected person. 
This invol'l1es using two different. drugs for p.vivror. 

Residual Insecticide is an insecticide ",bieh when suitably 
applied on a surface, lTBintains for cx:msidf-'..rable time 
insecticidal activity by eithP-c contact or fundg,ant action. 

Source Re::luction: the procees of reducing Il'Osquito 
populations through rerroval, reduction in area, or 
ecological rranipulation of the bodies of w.:1ter necessary to 
the early developrrent of the insect. 

Surveillance is that part of a ~llaria program aimed at the 
discovery, investigation and elimination of oontinuing 
transrrdssion leading tn prevention and cure of infections. 

'rotal Spray Coverage is the application of residual 
insecticide during ane spraying cycle to all sprayable 
surfaces in all sprayable housel3 wi thin a 9i ven q:>erational 
area. 

iii 



Ultra I.J:::M Volwre (ULV) S~aying is a method of insecticide 
dispersion by special air or grow'ld equipment usIng very 
srmll anDunts of finely dispersed ~'lrticles of insecticide. 

Vector in nalaria is any species of llOsquito in which the 
malaria parasite canpletes its sexual cycle in nature and 
which is thus able to transmit the disease. 

Vector Control: the process of lowering the total 
population of a vector to below the level that will supporc 
disease endemia. 

Vector De1sity is the number of female Anopheline 
rrosquitoes in relation to the number of specified shelters 
or hosts or to a gi~~ time period specifying the method of 
collection. 

Vector Susceptibility represents the degree to which a 
species of mosquito develcps resistance to the effects of 
insecticides. 

Vivax Malaria: a species of nalaria \\hich altho!l3h oot 
fatal causes rrorbidity and nay recur withOllt new infection. 

Water Managerrent : involves the reduction or elimination of 
sources of IYOsquito breeding thl:ougn filling, draining, 
diking, changes in \>.Ster level, flushing, canal trinming 
and other engineering rrethods. 

iv 

\\ , 



ACD 
AID 
AMC 
APCD 
API 
BOC 
me 
DDT 
DM) 
FA 
EPA 
ERT 
GSL 
GR 
IDP 
LT 
M:P 
MEP 
t-DH 
NMIC 
OP 
PCD 
PHI 
Plan Cps. 

p.rro. 
RID 
SPR 
ST 
TA 
ULV 
USAID 
WDP 
VEO 

LIST OF AEBRE.V1ATICNS 

Acti ve Case Detaction 
Age~cy for International Development 
Anti -Malaria r;ampaign 
Acti vated Passive Case Detection 
Annual Parasite Incidence 
Benzene Hexachloride (Insecticide) 
Ccmnunicable Diseases Control 
Dichlorodiphenyl Trichloroethane (Insecticide) 
District Medical Officer 
Entarological Assistant 
Environmental Protection Agency 
External Review Te&m 
GoveL'nment of Sri Lanka 
Geographical Reconnaissance 
Life of Project 
long-'I'e..rm 
Malaria Control Program 
Malaria Eradication Program 
Ministry of Health 
National Malaria Training Center 
Organophosphorous 
Passive Case Detection 
Public Health Inspector 
GSL Planning document. similar to AID's Project 
Paper 
Person Malth 
Regional Malaria Officer 
Slide Positive Rate 
Soort-Tcrm 
Tl:chnical Assistance 
Ultra-I..cM Volurre 
Tre Country Mission of AID 
water Dispersable PCMclE!r 
World Health Organization 
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PART CNE: ROCc.MMEl~ATIONS AID SUlYMARY 

I • Re£::orrrrendations 

A. Borrower/Grantee and Imp1e.rrenting Agenc.y 

The borrower/grantee will be the Government of Sri 
Lanka. The executing agency for the Governrrent will 
be the Ministry of Health and, wi thin the Ministry, 
the .Anti-Malaria Carnpaign (~). 

B. Loan 

1. ArroU;1t.. Not to exceed $26.0 million of which 
$16.0 million has been authorized previou.sly. 

2 . Terms. Payment wi thin forty ( 40) years from the 
first disbursexrent with Cl grace period on principal 
repayment of ten (10 ) years. Interest is J.Aiyable 
in u.s. dollars at two (2) rercent {:e!' annum during 
the grace period and three (3) percent thereaf ter 
on the disbursed balance and unpaid interest. 

c. Grant 

Not to exceed $4.0 million of which 00.-1e has been 
authorized previously. 

D. Project Activity Canpletion Date (PACD) 

Extension of the PAC[) by thirty-six (36) ronths to 
October 31, 1987 for a new duration of nine (9) years. 

E. Project Purpose 

1. Higher level purpose 1f To oontro1 the incidence of 
malaria. 

2. !..aIler level p.1rpose* '1) improve the effectiveness 
of im,ecticide spl.'ay cperat
ions, institutionali~e 
effective surveillance anU 
introduce alternative rralaria 
control act~vities which 
mLnlmLZe the need for house 
spraying with insecticides. 

*(See footnote at top of next page) 
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A. 
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:Ll-e c..'1jectives of this project ar,e to oontrol the 
incidenc0 of malaria and to institutionalize an 
effective malaria oontrol system. HcMever, it will not 
be };X)ssible to cx::mplete! the insti tutionali zation 
process during the three year period of the project 
extenSiO'1. For this reason, the purpose staterrent has 
been written to reflect what is achievable during the 
life of the project amendment. 

Sumnary 

Background 

1. rhlaria has been a serious health problem in 
Sri Lanka for oentL~ies, causing widespread 
Bufferirq and death and severely interfering ~llth 
orderly social and ec:onomic developlTent. It has 
been suggested that the ancient cities of 
Anllradhapura and PoJ.onnaruwa \lJere abarrloned, 
in p3.rt, due to rralaria epidemics. 

These epiderrUcs were facilitated by an extensive 
tank and irrigation system which assisted 
establishment of malaria oa~rying mosquitoes in 
the area. It is in these same areas that the 
Mahaweli development projects which will settle 
up to 1.0 million people in systems A,B,C,H and G 
are now being ~la~nted. There is national 
concern that the ecological and climatological 
conditions which mIce Sri Lanka a natural 
incubator for this disease could again create a 
serious malaria problem and negate the 
Gcvernm:mt I s efforts in providing a nevi f~ture 
for its landless citizens. 

2. As late as 1975/1976, malaria epidemics which were 
unofficially estimated Ilt ~ll over a million cases 
per year were driving populations from the dry 
zone, resulting in agricultural lands being 
abandoned. In an effort to oontrol rralaria, the 
GSL prepared a plan of operations covering the 
1977-1981 period and requested international 
assista.nce. The USA[D along wi th VillO, the 
Government of the ~ather1ands and the British 
Government responded to this urgent problem by 
providing financial, material and technical 

\\ 
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assistance over the ~riod l~TJ-l~t3.3. With ti1is 
assistance the GSL has been able to reduce the 
number of oon!irrred nalaria oases by 85 percent 
<from 262,466 in 1977 to around 38,000 estimated 
for 1982). But rrore needs to be done to 
stabilize the newly instituted epidendological 
surveillance and response systen~ of the Anti
Malaria carrpaign (AMC), to lower the insecticide 
requirements, lower the likelihood of devE'~oping 
rralathion resistance, and ensure ti1e disease will 
not return again in yet anethlar devastating 
epidemic. This inst! tutional developaent 
requires technical assistance, support to 
operational research, increased training 
opportunities, sustainej financing of cmmodity 
inputs and further development of oommunity 
participation activit.iea. A detailed backgrouOO 
statement is found in the original Project Paper 
and Arrendnent No .1. 

B. Inplerrentation History 

Tm oo&"9oing USAID Malaria Cantrol Project 
provides $16.0 Rdllion in Loan assistance for 
training, local oost and oommdity support. 
The loan \a.&S sit;ned (Xl February 28, 1978 for 
$12.0 million, arrl an atN:mdrrent for $4.0 million 
was approved 00 AU:JUSt 30 p 1979. 

The puLpOSe of assisting the GSL to bring malaria 
under oontrol has OOen largely achieved. To a 
aajor extent, the rralal:ia epidemic has been over
cxxre • large areas hElve been freed of severe 
enderrdc malaria and spray operations are being 
systenatically reduced. we adJTlinistration and 
management systems have begun a process of 
decentralization; a new epidendological system has 
been developed; am nore than 600 surveillance 
~rkers have been trained and " ~ 1 in place. The 
vehicle fleet is up to the required 200 and 
expanded \l8rehouse am distrib.ltion IlYstems for 
insecticides are largely cperational • A village 
malaria volunteer system of more than 3,000 
people is in place and functioning. These and 
other program gains have resulted in the 
reduction of nalaria to approximlt..ely 38,000 . 
cases in 1982. 
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The process of institutionalizing an effective 
malaria control system, the second project 
purpoSE;: , is behind schedule am will not be 
corrpleted by present PAC) of October 1984. The 
pr.incipal reason for this delay has been the 
heavier than anticipated emphasis al spraying 
as the result of: tenacity of the disease; wide
spread population movements; shortfalls in 
residual. spray ooverage; delay of ITOre than a 
year in recruitment and training of surveillance 
personnel, aril inadequate epidamioloqical data • 
Project obligations and disa~sements have 
occurred on schedule wi th u balance of $0 .544 
million unoonmitted fran $16.0 million obligated. 
Aiiditional procurement action oonsuming IlDst of 
tbe uncamrl.tted balance under the current project 
should be cx::crp1eted by the GaL in thEl near future, 
and fir& disburse.mentll under the uwo loan 
should be completed by ndd-1984~ Other donor 
contrH:utions of $4.0 mLllion fran the Goverrumnt 
of the Netherlards, $2.0 million fran the Brit-lah 
Goverrurent and $0.6 million fran the me haw been 
provided as agreed. 

c. Proposed Changes and Justification 

Due to the widesp:-ead epidemic oonditions in sri 
Lanka in 1978, the initial developm!!lnt loan Md 
An"endIrent No.1 were largely allocated for ilwect.i-
cide and drug p.lt'chaee ( 98 percent of toW 
assistance, which has met tot'.al p!;'Ot;JrMl 
requirements). Amendment No.2 projects a a~h 
greater cxxrp:>nent of assistance (about. 28 percent 
of total adiitional fund~) to inst.it.utionalize an 
integrated malaria program, including alternative 
methods of oontrol designed to, decl"E~e reliance 
on house spraying as the pri.Inary control neasure. 
It is proposed that this oomponent bE~ grant~funded 
to provide greater flexibility in ~lementation 
and to allow greater contractor invol\l\ll:naflt in 
input coordination. Althol¥jh the proposed 
loan-funded contribution of insecticide still 
ocxrprisea rrore than 70 percent at: AID's new 
funding, starting in 1985 the proport:ion of total 
required insecticide provided under the loan will 
be decreased wi th the expectation that the 
Gov'erllIl'ellt of Sri Lanka (GSL) will provide the 
remaining insecticide required in 1985 and 1986, 
and will assume ~sponsibility for meeting all 
insecticide needs beginning in 1987. 

'D 
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The grant portion of the assis~~nce provided under 
Arrendrrent No.2 will include funds for: in-country 
and out-of-country training ($340,000) , 
improvement in malaria education/information 
programs ($115,000), operational research 
($240 I 000) , developrrent on::1 .i.mple.rrentation of 
irrproved management information systems 
($260, 000) , technical a.ss i stance ($1.130 million), 
serre equiprrent am supplies for the regional 
laboratories ($100,000) , pilot projects 
($150,000) , oontingencies/inflation ($1.505 
million)., multi-donor reviews (sao/OOO), and 
USAlD evaluaticns ($80,000). Justification of the 
projected changes is basE~d ul,X)n delays encount-
ered to date in institutionalization of the 
rralaria control program (see section lIB) f the 
anticipated development of resistance of the 
vector to malathion (and succeeding insecticides) 
which will necessitate the use of alternative 
oontrol ITEasures, anCi thE~ large outlay required 
for insecticide purchase \vhich rray be difficult 
for the GSf., to indefinitely sustain. 

D. Brief Project description 

Tre Anti-M:ilaria Campaign {lWe).! a large program 
to M-lich aroul 15 percent of the total Ministry of 
Health recurrent cost budget is allocated mulually, 
has been divided into three J;i1ases: ( 1) intensi ve 
spraying, (2) selective spraying with 8'.lrveillance, 
and (3) surveillance with [:hased integration into the 
General Health Sarvices. Although the incidence 
of rralaria hac been reduced drarrat.ically I institu
tionalization of the pro9ram 13 seriously behind 
schedule, the surveillance system is still only 
parti.ally effective and rE?latively little attention 
has r-.J"~en given to rranage.ITEnt inforrrat.i.on. systems, 
rralana e:lucation ard infonration, operational 
research on ep idemi.o logy , surveillance ard alter-
nativT:! rret .. hods of O')ntrol. The project will 
ooncentrate on improvinq the effectiveness of 
insectici.de fJPray qJ€ratioDs, institutionalizing 
improved surveillance Cl.a:l initiating al ternati ve 
rrethod.s of mr.t £01 • It-..EI p.r i flel pa 1. (y)fnponents wi 11 
inchrJe; 
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1. Gradually declining insecticide assistance and 
increasing GSL insecticide inputs to continue 
the spray program as planned until snch time as 
development and impleITP-ntation of alternative 
control measures justify reduction. ( It is 
anticipated that some level of spraying must be 
continued indefinitely). 

2. Strengthening the 
systems to ~rove 
oontrol. 

epiderrdology/surveillance 
cost effectiveness of 

3. Introducing a comprehensive malaria education 
and information program to gain broader 
accept.ance ard support for program methods 
and goals. 

4. Intensifying q;>erational research l~elated to 
effective vector control. 

5. Developing and initiating programs fOl~ effective 
vector oont.rol. 

6. Strengthening staff oorrpetence through training, 
including social and communications skills as 
well as technical skills. 

7. Improving planning/management/evaluation 
capabilities of the AMC. 

8. Ccntinuing project evaluation. 

9. Developing an inter-institutional malaria oontLol 
netlNOrk. 

PART 'lWO - OONSTAAINI'S TO PROGRESS 

Too oonstraints to progress have been carefully analyzed in 
the Technical Analysis, outlined by project output in Annex 
II I L, am adiressed in the prqxJsed Coodi tions Precedent 
and COvenants . 

.... '~ rrost critical oonstraint is J.\MC staffing. 'lWenty one 
r;.ercent of NIC. sanctioned staff p:>sitions a'~e vacant, and 
vacancies for selected NI1C Heacquarters prof&ssionals, and 
othfar key paraonnel such as Regional. Malaria Officers, 
Microscopists and Entomological Assistants are much higher. 

r 
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The second IIDSt important cx.mstraint is the AMC is totally 
dependent upon external assistance fo r insecticide. T'ne 
third najor ex.mstraint is that l\MC to date has relied 
alm::>st exclusively on residual insecticide spraying I an1 
the staff lacks training and experience in the use of 
alternative methods of malaria oontrol. The fourth major 
constraint is that the effectivenes of spray operations is 
inadequate due to: decreasing rates of oouseholc1 acceptance 
for insecticide spraying; i.nadequate and inefficient 
surveillance; insufficient operational research, 
information/education and community participation 
activities; aging and unserviceable vehicles; and relative 
lack of inter-institutional coordination. 

All of these constraints and others outlined in the 
TEChnical Analysis and Annex III L have been carefully 
considered in project dea~.gn. 

PART 'IHRF..E-Pf,CUa:." DESCRIPTION 

Tl~ June 1983 rnulti-donor review of the malaria control 
program underscored the urgent need for ad:litional AID 
assistance. A..Fter the AID assisted successful reduction of 
the incidence of malaria fram over 262,000 cases in 1977 to 
around 38 , 000 cases in 1982 I incidence is increasing in 
1983 • Due to the currp..nt, prolonged drought and other 
oonstraints, the transmission of the rrore dangerous p. 
fa1ciparum nalaria has increased sevenfold and p. vivax has 
increased threefold during the first four IIOnths of 1983 
compared to the first four rronths of 1982. 

The objectives of this project are to oontrol the incidence 
of malaria and to institutionalize an effective malaria 
oontrol system. Ha,.lever, it ",lill not be possible to 
complete the institutionalization process during ~~e three 
year period of the project extension. Far this reason, the 
purpose statement has been written to reflect what is 
achievable during the life of the project arnendroP-nt. 

The beneficiaries of this assistance will be the ~~even 
million (72 r:ercent) of the sri Lankan people who 1i ve in 
malarious regions. An additional project benefit will be 
protection necessary for achieving the goals of the two 
billion dollar investment in the Accelerated r~weli 
Develorxrent Prcx;ram, Epidemic rralaria \<.ould clearly result 
in significant abandonment of Mahaweli settlement areas. 
The J.982 incidence rate (alses per 1,000 IX>pulation) of 
malaria in the M:ilia~li system areas ranged fran two to 
alrrost ten times the national incidence rate of 2.5. So 
there is cause for ooncern. 
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This Project Paper supplement requests authorization of an 
additional $10.00 million loan funding for insecticide and 
$4.0 million grant funding for technical assistance, 
training, operational rese3rch, pilot projects, 
planning/managem:mt 1 inform:1.tion/ education, regional 
laboratory equiprrent, arrl evaluation with PACD extension of 
three years until October 31, 1987. 

The grant funds wi 11 be ~~cessary to improve spray 
operations 1 institutionalize surveillance and initiate 
alternative rcalaria oontrol rre1:.hods such as vector control 
which are oonsidered essential to the long-term goal of 
institutionalizing effective nalaria a:,mtrol in Sri lanka. 
Plans call for $3.840 million of the $4.0 million grant 
funds to be adrrdnistered by an institutional contractor. 
To speed technical asistance procurement and eUlaw for the 
earliest possible arrival of technical advisors, USAID 
plans to request AID/washington to enter into direct 
contract negotiations with a Small Business Adndnistration 
approved 8A (Le., disadvantaged or minority> firm that has 
a good performance record on similar ~~dertakings. 

The loan funds will oontinue insecticide assistance While 
phasing- in ~L financing for same. Insecticide spraying 
must be continued W1th ilnproved efficiency and increased 
household acceptance until alternative methods of malaria 
control are locally tested arrl rrade cperationali and the 
need for some insecticide spraying will probably always be 
recessary to oontrol rralar ia in Sri Lanka. 

1. Project Gcal 
The goal is to reduce rrorbidity and rrortality from 
enderrUc diseases. 

II. Project Purposes 
A. Tre higher level project p.upose is to oontrol 

B. 

the incidence of malaria. 

The lower level project purpose 
effectiveness of insecticide 
institutionalize effective 
introouce alterl".ative Irfl.laria 
which ffilnlffilze the need for 
insecticides. 

is to Dnprove the 
spray operations, 
surveillance and 
control activities 

muse spraying with 

III. Detailed Description 

The Plan of Operation for Malaria Control 1982-1986, 
approved by the Government of Sri Lanka and WHO, in 
which USAID concurred provided a detailed description 
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of the present PMC prCXJram. This is a large program, 
to which about 15 r:;ercent of the annual :recurrent oost 
wdget of the Ministry of Health (M)H) is being 
allocated annually. Its rrajor comp::.ment, house 
spraying with a residual insecticide, has been divided 
into three r~ases: (1) intensive spraying, (2) 
selective spraying with surveillance, and (3) 
surveillance wiL~ phased integration into the General 
Hoolth Services. Tre plan of cperation also calls for 
epidemioligical arrl p:lrasi tological assessJrent, general 
operational assessrrent, field applied research and 
annual evaluations. 

Although the incidence of com irmed cases of rralaria 
has reen reduced drarratiC'.ally, (see Annex III A), 
institutionalization of the AMC program is seriously 
behind schedule, and the surveillance system is still 
only partially effective. Insufficient attention has 
been given to training, surveillance, malaria education 
and information I rranagement systems and cperational 
research on al ternati ve rrethods of oonti'ol. These 
areas must be strengthened to improve the 
cost-effectiveness of spray operations 8md eventually 
reduce the program dependence up:>n imported 
insecticides. 

Tre project will concentrate on strengthening the 
program in these areas 'While oontinuing an iIrproved 
spray program until such time as development and 
implerrentation of alternative oontrol rreasures (e.g., 
vector control) justify its further reducti.on. 

A. Project Outputs 

'I're t.echnictll/institutional analyses indicate that 
it is unrealisti.c to expect to complete lnstitutional
i zation of all <X.1rnponenta of the rralaria control 
program or its integration into the General Health 
Services by the Arrendrrent No.2 PACD. 

During this r:;eriod for which e.BsistancE! is provided 
under Arrendrren t No.2, irnproverrent in SPl'.:';j[Y q:lerations 
and surveillance will reduce total insecticide needs, 
AID assistance tD purchase insecticides will te 
phased dawn as GSL funding for this purpose is I;X1ased 
in, alternative control rrethods will be introduced 
arrl the process of institution-ooilding will be 
accelerated. Follovl-on assistance through a new 
project may r~ required to consolidate the 
institution-building process undertaken under Arrendrrent 
No.2. Project outputs are def ined in terms of progress 
tcMard reaching the ultirrate purpose: to 
institutionalize the Sri Lankan malaria ~)ntrol system. 
The followirq outputs will be achievedl-

\ 

'''} \ 
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1. Insecticide Spray Program 

A carefully targetted and stratified residual 
insecticide house spraying program to reduce the 
incidence of malaria, to control focal outbreaks, 
and to reduce total insecticide spraying. 

2 • Surveillance System 

A functioning, effective 
epidemiological, p3.rasitological 
surveillance system to: 

and continuous 
and entom:::>logical 

a. P~vide requisite information for directing 
insecticide spraying q:>erations promptly and 
accurately, and 

b. Monitor ~~e ~ct of alternative control 
measures suen as vector control. 

3 • Vector cootrol Program 

An effective vector control program, supported by a 
viable, multi - insti tution , operational research 
program and monitored through the surveillance 
systems, to: reduce the vector J;X>pulation to a 
level that will not sUl~rt ~.~errdcity of malaria; 
and reduce the need for rouse spraying cperations 
in selected pi lot areas -.vi. th a plan for phased 
expansion. 

4. Drug Treatment Program 

Effecti ve presunpti ve , prophylactic, and radical 
drug treatment system in place and respensi ve to 
surveillance data. 

5. Malaria Education and Inforrration Program 

AJ'1 ongoing program carried out, for example, in 
con junction with schools, mc \t.orkers, hospitals, 
conmunity organization!3, that effectively utilizes 
various media to reach target ted audiences and 
potential beneficia.ries in the rralarious regions 
with relevant information about malaria prevention 
and mntrol. 
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6. Training Program 

A revised, better planned, intensified training 
program for Pn:. staff and other relevant 
organizations that incorporates traIning in social 
and behavioral change skills and brOc1.der technical 
skills (e.g., alternative mnrrol rrethods) into the 
conventional technical training program. 

7. Program Planning, Management and Evaluation 

AMC organization and nanagerre.nt with capability for 
effective forward planning, rapid problem solving 
and institutional learning throl¥}h evaluation 
(inc1OOing cperationa1 assessment), such that 
outputs 1 throu:Jh 6 are achieved in a timely, 
effective liBnner. 

B. Project Irputs 

1. Training (Grant-funded) 

Th:! project will provide both in and out-of-oountry 
training to strengthe.n A~ staff ceLpabilities in 
all rrajor comp::ments of the rralaria program and 
support for a series of seminars aD:1 \lorkahops that 
will involve other organizations to be integrated 
into the inter-institutional network. 

A revised training plan will be <lElveloped \,rl.th 
project technical assistance to ensure that needs 
are carefully identified, training is properly 
scheduled, and linkages are established between 
out-of-country and in-country training to maxindze 
cost effectiveness. WHO and AID advisors will 
participate in both the planning and exe.-'"'Ution of 
training events, and ane person rronth of short-tenn 
technical assistance will be utilized to assist the 
Training Center stat: in analysis of training needs 
and development of the revised plan. 

I), r, ) 
J 
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A najor objective of this assistance will be to 
prepare staff to serve as trainers. ~rl'E details of 
the training OOl'IlfX)nent, for \lbich an estirrated 
$340,000 (excltrling technical assistance) will be 
required IDP, are as follows: 

a. National Malaria Control Seminar 

A national seminar for upper-level staff an:i 
administrators of M)H, PlIC, other relevant 
ministries (e.g. Agricultural DEweloprrent and 
Research, Lands and Land Developrnent, Mahaweli 
Development, Finance, Plan Implementation, 
Edlcation am Higher Education) will be 
organized in 1984 to enhance understanding 
concerning rralaria arrl its oontrol, the need 
for inter-institutional collaboration and the 
potential oontril:::ution of each institution in 
the ootwork, and the importance of a rralaria 
information and education program in achieving 
community support and participation. The 
estimated cost associated with organizing and 
conducting this seminar is $45,000, incltrling 
the oost of bringing in outside authorities 00 
malaria for rrajor presentations ard to serve as 
resource people to the ~nar. 

b. Annual Malaria CCrltrol Workshops 

Annual Workshops (3) of approximately one week 
duration each will be organized to reinforce 
topics discussed at the national seminar with 
pr irrary focus on vector oontrol and other 
program canponents in accordance wi th 
priorities, to be established by the Al'C in 
conjunction with technical assistance 
~rsonnel, USAID, and mo. Workshop 
~ticipants will include AMC senior 
headquarters staff, RMOs, other regional staff 
as appropriate, and representatives of 
collaborating institutions. The estimated LOP 
cost is $50,000 inchtiing the cost of providing 
one to two outside resource people per 
workshop. 

c. In-Service Training IrrCountry 

Support in the form of short-t.erm technical 
assistance will ba provided to the National 
Malaria Training Center to introduce social, 
cxmmmication and al ternati ve mntrol skills 
training into its curriculum. Cost of this 
assistance is givE~n below under TEchnical 
Assistance . 
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f. Unspecified Short-T~.rm Out-of-COuntry 

A total of 30 person rronths (IDP) of short-term 
training (l-ll rronths ~r award) will be 
provided for uwrading the oornpetence of senior 
AMC headquarters/regional staff in the various 
program canponents being strengthened (see Part 
Three, III A), t.hrough the project. Tl"e 
specific areas of specialization, and duration 
and location of the training v will be 
dete~ned by the AMC in conjunction with 
technical advisors, USAID and WHO (an 
illustrative list of such areas would include 
epidemiology, ent..cm:>logy, data ar.1 infornation 
management, logistics and supplies, social and 
cammunications skills, preparation of 
educational rrat,erials, rralaria program 
rranagem:nt, evaluation - inclu:ling attitudinal 
and rrotivational, operational research, 
specialized techniques and alternative control 
rrethods. Tl'E IDP mst of these 30 person 
m::mths of training is estimated at $102, 000. 

2. Operational Research (Grant-Funded) 

Operational research related to epid~ological 
assessIl'Ent, surveillance, vector control and 
ec~nomdc and social factors ~rtant to the 
malaria program will bE! supported throlXJh a series 
of grants to hVC and other institutions with 
appropriate research capabilities. Although the 
n~ and distrib.ltion of such projects \.n.11 
ultimately be determined by need, opportunity and 
expected val ue toward project purpose, the 
following distrib.ltion is projected: 
epidemio1cx}y-l; survei11ance-8; vector oontrol-7 ; 
econanic and social-5. A suggested list of needed 
operational research studies is included in Annex 
III 8. The estimated LOP cost for operational 
research, incltrling loca.l msts and a:;ruiprrent rut 
exchrling technical asEJistance \'Klich is indicated 
below, is $240, 000. 

I 
,.\ t 
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d. Stl.rly Tours Out-of-Country 

Study t.ours of appro){irrately me m:mth each, to 
visit other rralad.a programs and relevant 
institutions in the Asian region will t.e 
provided for six Public Health Inspectors 
(PHIs) and four Entarology Assistants (BAs) 

annually. 'l'ffi principal objective of the study 
tours will be to visit and study the 
org&~ization of malaria control programs in 
sindlar areas to gain insights into approaches 
and techniques uaed Buccessfully in programs of 
the oountries visited. 'l't~ PHIs "'lill focus on 
the program as a whole; arrl the FAs will 
concentrate on entolCological aspects, inclu::ling 
vector control, spray programs, cperational 
research, and taxon<xny. The estimated LOP oost 
for the 30 study tow~s is $102,000. 

e. Vector Cootrol Short Courses 

To wild PoMC capability .i.n the area of vector 
control, the project will fund the 
participation of one rredical officer annually 
in the 8-~ Conprehensive Vector Cootrol 
Short Course conducted by the International 
Center for Public Health Research at the 
Uni versi ty of South carolina 0 After their 
return these staff will, ... ,it.h the assistance of 
the long-term vector oontrol specialist, 
organi ze and oonduct short: courses for we 
staf f, and those from other organi zations 
collaoorating in the vector oontrol program. 
'l'he estirmted IDP OOl3t for thP. six participants 
is $41,000. 

, 
! : 

. \ l 
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3. Pilot Projects (Grant-Funded) 

Irrplerrentation Sf'~ noney is provided for testing, 
on a pilot project baSis, new rrethoos and 
techniques resulting from the q:>erational research 
projects or from technology developed and proven 
abroad rut no+-. previously used in Sri Lanka. TOO 
exact nature of such projects will be determined 
from results of L~e operational research projects 
arrl review of exf€r ience in rralaria. control 
prcgrai'T1S in other oountl'ies. Pilot projects will 
be approved only if the GSL is prepared to allocate 
funds to expand all eff or. ts that prove to 1::e 
successful. 

The institutional contractor will be primarily 
responsible for managing this input based on 
sub-agreernents for each pilnt project approved by 
USAID. 

A IDP total of $150, 000 is prcject.ed for pilot 
projects. 

4. Malaria Education/Information (Grant-Funded) 

Equiprrent will be provided to build Pl+fC. capability 
to produce malaria education materials and to 
supplerrent audiovisual facilities already 
available. In ailiition, support will be provided 
for I-cal oosts asso.:iated with social rrarkE!ting 
resea ~ ch and developrrent, production and fj eld 
testing of vario~q types of educational progr~~ 
and materials. It is anticipated that social 
marketing research will te conducted by private 
sector firms engaged by the project. The estimated 
LDP cost for support to the education/information 
program is $115,000. 

5. Planning, Managerrent, tNaluati.on (Grant-FUnded) 

In addition to short and long-term technical 
assistance for. \J1ich rosts are included under 
Te:::hnical Assistance, th2 project will provide a 
2-!£y rc3:iio system to link all regions with 
headquar t-.e rs, a microcomputer with appropriate 
peripheral~ and software for iniornBtion storage, 
analysi.s arv-J quick retrieval and other small 
equiprrent items (e.g., calC'Jlators am microfiche 
reader.) n:.'qUired to develop a viable rranagement 
inforeration system. 
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In ad:lition, SQrre support will be provided for 
local costs related to installation and initial use 
of that system. Tha estinated IDP cost for 
strengthening planning, rranagerrent and evaluation 
is $260,000. 

6. Technical Assistance (Grant-Funded) 

Eighty-six person months of long and short-term 
technical assistance \~ll be provided to AMC, 
distributed as follows: 

a. Long-TE'rm (60 f€rt:on rronths) Person Months 

EpQderrUologist/project 
C(X)rdinator 

Vector control specialist/ 
malariologist 

b. Soort -Term (26 person rronths) 

36 

24 

Operational reseoxch 10 
Information/education 8 
Training 1 
Surveillance/data nanagement 3 
Other 4 

Tre technical assi_si.:.ance is for the purpose of 
bringing to the N!JC outside expertise in areas in 
which it is p!"esently deficient, ooordinating 
implementation of the various inputs to be provided 
by the project, and orchestrating progress toward 
project purposes in the rrost oost effective way_ 
Technical assistance is the sine qua non of the 
grant ;:,Drtion of project assistance. Preliminary 
job descriptions for the two long-term positions 
are attached as Annexes III C and III D. Tv10 
proje~t vehicles will be provided to give mobility 
to the two long-term ancl various short-term people. 
The estirrated WP oost for technical assistance, 
inchrling 'vehicles and support oosts I is 
$1 ,DO, 000. PMC will provide office space. 
Secretarial and other 1~ support expenses will be 
from the Project. 

• 
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7. Equipment and Supplies for Regional Laboratories 
(Grant-Funded) 

To enable the PM:;, to establish laboratory 
capac-ities in all regions (at present, only 7 of 
the 16 regions have lata) am to assure that 
surveillance programs will not 00 oonstrained by 
lack of sufficient glass slides for bLood smears 
during this critical stage in their development, 
provision of glass slides and 20-25 ~c~oscopes 
wi th accessor ies am spare parts is projected. T~ 
estimated mst will be $100,000 ($25,000 for 
microscopes, accessories am replace.Il¥:mt parts, 
which will !met approximately ooe half of the 
requirements for installing the new regional 
laborator ies i and $75, 000 for glass slides, which 
will rreet approximately 40 percent of t.~e AM: 
requirements for the life of the project). 

8. Insecticide (Loan-Funded) 

Tre project will provide insecticide for the 
malar ia control program on a decreasing scale - 100 
f'€rcent of estimated requirerrents in 1984, 80 
percent in 1985, and 50 to 60 perc.-ent in 1986. 
Estimated WP cost for insecticide, cased on the 
assumptions that malathion will continue to be the 
insecticide of choice and that prices will escalate 
at b~e rate of ten percent per year is $10.0 
million. 



18 

c. Sumnary of Project 11l?uts curl Related Coots 

Grant Funding ($ OOOs) 

a. Training 3110 
National ~nars 45 
Annual workshops (3) 50 
Study tours (30 P .nos • ) 102 
Vector control courses 

(12 p. rros.) 41 
Unspecified short-term 

(30 p. rros.) 102 

b. ~rational Research 240 
Lccal costs 215 
Equiprrent 25 

c. Pilot Projects 150 

d. Malaria education/ 
inforrcation 11.5 

Local costs - AMC 35 
- social 

rcarketing research 30 
Eqlliprrent 50 

e. Planning, managenent, 
evaluation 260 

Lccal oosts 10 
Equiprrent 250 

f. Technical assistance 1,130 
Long- term (60 p. rros.) 720 
Soort -term (26 p. nos.) 390 
Vehicles (2) 20 

g. Regional laboratories 100 

h. Contingencies/inflation 1,505 

L Multi-donor reviews 80 

j. USAlD evaluations 80 
Grant subtotal $4,000 

Lean Funding ($ 0005) 

a. Insecticide 10 ,000 
lJ)an subtotal 10,000 

Grarrl total 14,000 



Notes: 

Items a,f: 
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Starrlardized 
estimating ocst. 
supp::>rt oosts. 

cost figures used for 
~ oosts include 10cal 

Item h: $100; 000 for oontingencies, plus inflation 
at 10 percent per year for the 200 and 3rd 
years for ~, equipment am oontingencies, 
plus overhead. 

Grdnt funded: Items a through h will be administered by an 
institutional contractor under an AID 
contract curl items i and j will be 
adnnnistered directly by USAlD. 
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PART FOUR: PROOFl:T ANALYSIS 

1. Technical AMlysis 

A. General 

B. 

Tl~ project purpose of reducing nalaria cases by FY 
1982 to a maximum of 1,000 cases per rrdllion population 
nationally has been revised to 2,000 per rrdllion 
population (API 2.0). Within this national target, 
however, no individual region should have an incidence 
of higher than 5,000 oaae,e per million population (API 
5.0). These targets appea~ realistic and achievable 
and are targets which should be maintained by the AMC. 
At the sarre tirre, there :&"'lould be a reduction of 
perennial and seasonal spray areas and an increase in 
non-spray an focal spray areas as follows~ 

Area 1982 l!OP 

Perennial 26 l3 
Seasonal 39 29 
Non or Focal 42 65 

Total 107 107 

SurveillanceiEpidemiology 

The surveillance program has ~)idemiological, 
parasitological and entarrological oomponents. All are 
essential to achieve and rraintain the nalaria reduction 
objective cited above. Relevant ongoing cperational 
research and operational assessment ahould be integral 
parts of each of these canponents. 
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Too function of the epidemiological service is to 
assess the nalaria situation as it exists, as well as 
to provide llnportant trend observations that nay be 
associated with technical changes due to insecticide 
and therapeutic drug resistance or with conditional 
changes such as migration, rreteorological patterns, or 
vector change p:ltterns. Epidemiological assessrrent is 
presently based on active case detections (1\0) and 
activated fOsitive case detections (APCD) by AMC staff, 
and passive case detections ([~) by the Ministry of 
Health and other public medical institutions. Of 
these, PCD accounted for about one percent of the cases 
identified in 1982, inevitably resulting in a biased 
sanple . Needed epidemiolog ieal surveys are seldan 
conducted, as the AMC is oot presently capable of 
corrlucting such su.rveys, particularly outside of 
presently designated malarious areas. Furtherrrore, it 
is reported that a significant proportion of oases are 
not detected due to self-treatment by rrany who contact 
the disease. 

The function of parasitological curveillance is the 
finding of active cases of malaria for the purpose of 
providing treatment, initiating other control 
activities, and m::mitoring parasite resistance to 
drugs. Posi ti \Ie blood srrears obtained through PCD , 
APCD and RD are presently used as the primary source 
of such data. Infornation is also needed on the number 
of cases of fever that are clinically ffilSpicious and 
treated where 00 srrear is made. 

Tre function of entarological surveillance is to 
rronitor: c:hal1ges in population and habits of "P •• 
Culicifacies; potential vector capacity of other 
Anopheles rrosquitoes; current resistance status of 
malathion and all other potential or reserve 
insecticides; infective rate of A. Culicifacies; 
special circumstances in focal outbreak areas i 
entomological factors related to increased P. 
Falcipanun cases; am geographic distrib.1tion of 
Anopheles rrosquitoes in Sri Lanka. Limited activity is 
underway on Host of the above, rut this can in 00 way 
be oonsidered adequate to rreet program needs. 
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Major constraints to implementation and 
institutionalization of an effective surveillance program 
incltrle: 

1. Many sanctioned staff [X>sitions are vacant (see 
Institutional Analysis) lack of sufficient 
microscopi 8ts , e.!1torrologist.: , regional rralaria 
officers and ~ntral rranagezrent staff are the I10st 
serious; 

2 • T~re is oollsehold resistance to spraying am very 
little active aammunity participation in other 
aspects of the ualar ia oontrol program; 

3. Surveillance information is received only after long 
delays by those who need to act on it; 

4. Operational =esearch and operational assessment are 
inadequate: 

5. Other M)H agencies oontriblte very little 
surveillance information to the NIC; 

6. Shortages of slides are frequently experienced. by the 
laroratories; 

7. Laboratories have been established in only 7 of 16 
A1"C. regions - sate laboratory capacity is needed in 
all regions. 

With assistance to be provided as described unde~ Project 
Inputs, establishnent and institutionalization of an 
effective surveillance/epidPJMology program are judged to 
be feasible provided the staffing situation is ~roved 
significantly, and other t-OH entities particlpate actively 
in close collaboration with the AMC. 

., 
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C. Vector Control 

Malaria will oontinue to be endemic in Sri lanka, so a 
permanent mal~ria control program will be essential to 
contain incidence of the disease to acceptable levels. 
Coot-inued reliance an rrassive llse of insecticides for 
residential spraying as the primary control measure is 
not a satisfactory long-term solution for several 
reasons: 

1. the quanti t~l of insecticides required for such a 
program requires large annual foreign exchange 
allocations that are not feasible for the GSL to 
finance indefinitely; 

2. the half life of any insecticide I s effectiveness in 
killing the vector mosquito is a few years only for 
malathion and other known insecticides of choice, 
and each succeeding insecticide tends to be more 
expensi ve and rrore toxic; 

3. social acceptance of resident.ial spraying becaoos 
an ever-increasing problem over time, pttrticularly 
when rralaria incidence is low and people becare 
complacent about the disease. 

Stratified residential spraying 
effecti ve surveillance program (see 
is a p:irtial solution, rut 19 still 
constraints regarding insecticide 
social acceptance described above. 

supported by an 
foregoing section) 
subject to the sane 
effectiveness and 

Ultimately, it will be essential to incorporate 
alternative rrethods of oont.rol into the program t...'1at 
will reduce C03tS, minirrdze the mosquito vector 
resistance to insectic~de problem, be socially 
acceptable, and that can be carried out at least in 
p:irt by communities. Of the presently knOVJn methods, 
vector oontrol to reduce the total vector population to 
a level that will not support endemic tran..~nission of 
the disease is the most viable. 
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Three approaches are used in the oormal vector oontrol 
program: 

Source Reduction: rerroval of potential IlOsquito 
breeding places through rerroval of t\ater (or dlanging 
its ecological balance) required by the IlOsquito larvae 
during their first week of development. This 
semi-permanent approach is the preferred vector oontrol 
method. 

Iarviciding: controlling the numl:ers of vector larvae 
while they are concentrated in relatively small areas. 
Chemical, biological and mechanical rrethods are 
available for this purpose. Th.is approach retains the 
advantage of having to treat only relatively srrall 
areas. However I because of a one \\eek aquatic 
development period, IlOst techniques used for this 
purpose require fre<: mt inspections of the sources and 
repeat treatment. 

Adulticiding: used when the first two approaches fail, 
this rrethod is ained at destruction of the adult 
nosquito. It involves use of special equipment and 
coverage of large areas, and is therefore usually 
reserved for hunan IX>pulation centers. Like 
larviciding, adulticiding requires repetitive 
treatroonts to rreet each vector fX)pulation. 

Vector oontrol has not been a part of Sri Lanka I S national 
rralaria oontrol program to date, although sc:lITe rrethods, 
particularly biological techniques, have been investigated. 
Ncnetheless , vector rontrol techniques developed and 
refined elsewhere should require only some adaptive 
research arrl trials for cperational use in t.his oountry. 
(The Sarvodaya volunteer lToveroont plans to rrake widespread 
UBe of veet.or control rrethods in a program just getting 
underway in rrany villages). 
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Major constraints to successful widespread use of this 
rrethod for rralaria control inclu:ie: 

- NIC staff lacks training and confidence in the use of 
vector control rrethods; 

many sanctioned AMC staff positions remain 
unfilled-vacancies in entomological positions are 
parti~~1arly serious in relation to vector control; 

- present job descriptions of spray machine operators, 
the rrost logical group to carry out vector.' oontrol 
activities in the comnunities, nake it difficult for 
the Al4C to use them for that purpose; 

- q:>erational research needed to adapt known vector 
control techniques for use in the Sri Lanka program 
has been limited arrl inadequate to date 1 

- active oommunity participation in the malaria control 
program, essential to the success of vector oontrol, 
is currently ~ninal at best. 

IntroJuction and institutionalization of an effective 
vector oontrol program is oonsidered feasible with the 
assistance of inputs to be provided throU':Jh the project, if 
the AMC staffing situation is sigificantly improved. 

D. Drug Treat:Irent 

Radical treat.ITent with chlor<X}Uine and primaquine is 
the rrainstay treatrrent for P. Vivax. Chloroquine alone 
is used for radical treat..!rent of P. Falciparum. A 
variety of dosages has been arrived at for the 
following categories: (1) presUlTptive treatment 
seasonal an:l focal areas, perennial regions; (2) 
radical treatIrent - unsprayed areas (confirmed cases 
only); S€'.asonal areas (a:mfirrred an::1 strongly suspected 
cases) , perennial areas (all suspected alses) ; ( 3) 
prophylaxis - new settlers in malarious areas, nass 
drug treat:.rrent (in instances of outbreak and in 
difficult localized c:<reas such as chena cultivation and 
gerrndng regions). A detailed description of the 
different ty~S of treatment adnunistered is attached 
as Annex III E. 
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The adndnistration of anti-malaria chemo-therapy is 
aooomplished through various channels including: (1) 
AMC-lCD, ACPD, Public Healt.h Inspectors; (2) rredical 
institutions - public and private - and private doctors and 
clinics; (3) volunteers - corrrnui1ity volunteer health and 
aalaria \'iOrkers and centers; (4) traditional healei's 
distrituting anti -rralarial drugs; (5) village heal th 
\toUrkers \'.'here es tabli shed; and (6) pr i vate p.lrch.:.tse. 

Problems associated with the therapeutic programs include: 

- AMC staff attempt at all tirnes to obtain a bl.oOO film 
when presented with fever cases, or requests for 
drugs for fevers. Unfortunately, films are not taken 
at most other distribution levels listed. This 
negates the possibility of achieving better 
epidendological surveillance data. It also leads to 
medicating When not indicated (i.e., false positive). 
This pl us the problem of probable non-compliance with 
the full dosage requirerrent rray cxmtrihlte to the 
developrrent of resistance or, at the least, to an 
increase in the relapse rate of P. Vivax. 

- There is evidence that sanples of chloroquine 
purchased fran the lowest bidder vary in chloroquine 
base cx:mtent. 

- Definitive research has not been completed to 
dete~ne whether the G-6PD deficient population 
(estirrated at up to 10% in soma regions) is in 
danger of experiencing intravascular hemolysis from 
primaquine intake. Soould this be proven, the 
concept of giving pd.rraquine to prevent relapse to 
these feOPle rrakes the Clll'e ITore dangerous than the 
disease. 

Sri Lanka has a highly educated, motivated, and medically 
sophist.icated fX)pulation. t-b3t people oorrectly associate 
fever and chills with rralarial infection, drugs are widely 
available, and rrost people are treated as attested to by 
the very low death rate. 
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Although widespread resistance to 4-aminoquinolines is 
found in south and southeast Asia, there is as yet 00 
evidence of the spread of this probl&T! to S~i Lanka. 
HONever, it is beyond reason oot to expect resistance tr> 
develop eventually in Sri Lanka. TfChn i cal capacity arrl 
techniques are now available to ~)ntinue close monitoring 
of this p:>tentially devastating ever't. This is essential. 
In adiition, routine \o,Qrk should be mnducted on the 
resistance p::>tential of P. Falciparum to other drugs. The 
procedure for comprehensive testing of drug resistance 
should be forrralized (rew micro kits that require minimum 
technical skills are available from WHO and should be 
incorporated into such a procedure). 

Drug treatment has been found to be genorally effective at 
present. Further t.1proveroont is feasible and anticipated 
provided the staff vacancy problem is resolved, 
coordination problen~ are alleviated, and operational 
assessment and research activities are stepped up. 

E. Malaria Education/Information 

The first step toward achieving greater residential 
spray acceptance and oommunity participation in the 
rralaria mntrol program is to provide the people in 
malarious regions with information about malaria and 
the ongoing control program, the need for their 
cooperation and participation to achieve satisfactory 
mnuol and containrrent of the disease, what they can 
and should do, and the benefit they will realize from 
active cooperation and participation in the prog~am 
(the importance of education, training and infornation 
to community participation is highlighted in the 
attached Annex III F). 

The present situation with respect to malaria education 
is highly unsatisfactory. IP.formation about rnalaria in 
the realth education curricula taught in the schools is 
minimal. Edlcational rraterials aoout nalaria are 
inadequate with rrost being out of date and rot written 
for specific target audiences. ~ne National Malaria 
Training Center curriculum includes little training in 
alternative o:mtrol rrethods and no training related to 
social, corrrnunications or educational skills, although 
the need to add these ~ the technical training now 
being provided is felt keenly by senior AMC staff. 
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Major oonstraints to bnprovement in this area include: 

- The health educator assigned to the AMC has been 
transferred to the Health Education Departrrent, and 
no one has specific interest or responsibility for 
this critical component of the malaria control 
program in either m; or Health Education; 

- It has proved difficult to get the Healtb Education 
Department to prepare new educa.tional materials 
related to malaria; 

- Resistance has been encountered to the use of radio 
and other rredia for disseminating information 
regarding malaria control. 

- As the result of having few educational rraterials 
available, no staff training in social and 
comnunications skills I an:i 00 one responsible at 
headquarters to provide malaria infornBtion and 
education, there is little motivation for AMC 
periphery staff to carry out educational activities 
with the people in their regions; 

- The AMC presently has virtually no in-house 
capability to develop, reproduce or evaluate the 
impact of educational materials concerning malaria. 

Rapid progress in reaching the p:ople in aa.lar ious areas 
with relevant information can be made with no significant 
increases in AMC personnel. A snall core staff will be 
required at headquarters - the AMC Superintendent states 
that this can be provided through transfers of presently 
eY.isting staff. Existing periphery staff are adequate for 
fulfilling this function within the Nle, PI"ovided they 
recei ve leadership fran the RM:> ~ appropriate training f and 
good educational materials. HOHever, the AM: carulot do the 
job alone. It is essential that other facilities of IDH 
such as rue 'hOrkers, oospitals I and other GSL minif:.tries 
should a130 be invol ved (e.g., Education v Mahaweli 
Develorxrent, etc.). 

I 
L-\; 
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t-bre than 3,000 local volunteers are reported to be w::>rking 
in the Anti-Malaria campaign. Their principal functions at 
present are to dispense drugs for malaria treatment and, 
to a limited extent, collect blood srrears. Over tiire, the 
volunteers I contriootion to the program (X)uld be increased 
irnIreasurably by involving them in information dissemination 
and education. 

With assistance p:covided by the project, all of the aoove 
cited constraints can be alleviated. Provided tlie 
suggested actions are ~~n, institutionalization of a 
viable malaria education/iniocmation program will then be 
feasible. Significant pr<.XJress toward achieve.rrent of 'chis 
objective is achievable by the BOP. 

F. Training 

The National Malaria Training Center is now ~,der the 
direction of an PlI'I2 Medical Off ieer, although r-:sident 
WHO consultants assist in teaching the vari.ous o:mrses 
given at the Center. One actlitional national staff 
memJ::er is also assigned to the Center. Training in 
anti-malaria operations is provided to not only AMC 
staff rut also other health and rredica11y-ariented 
groups. During the 1983-1987 period, the Center 
proposes to offer <x>urses tD nin? cG.tegories of 
participants at headquarters an:} to nine ad::Htional 
categories of trainees through a decentralized field 
program. Tte details of the C.enteJ~ I s projected 
training program are given in Annex III G. 

Tte rfraining Center program is reasonably well established 
and facilities are fair. A nu.mber of needed innovations 
were introduced in 1982, e.g., annual in-service training. 
It rerrains to be seen whether. or not such innovat ions ~n 
be sustained. Tre redirected AMC program with ~Leater 
emphasis on vector control, malaria i nforrrat ion m~1 
education, and neVI surveillance techniqueB will place 
ad:litional derrarrls on Center staff. Sane present oourses 
will re;~ire significant revision, and new content in the 
aforecited areas of emphasis rm.."it be ad::led - areae in \ofhich 
Center staff have had little or 00 previous training and 
experience. Tre problem will be rrost acute in the areas of 
al ternati ve rrethods of control, and social, CX)IT({\unications 
and educational skills, as training offered by the Center 
to date has been spray operations-oriented and technical in 
n~ture. 
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Tre Training Center and nalaria infornation/education 
program are closely related, and they should ~rate in 
close association, if not a:xnbined into a single unit with 
reinforced staff and linproved facilities. 

Inplerrentation arrl institutionalization of the . ~w ooncepts 
being introducei into the PMC pro:Jram will require ne\,l or 
additional training of both headquarters and periphery 
staff. Field staff, incltrling laborers, will require 
specific training in the techniques used for source 
reduction and larviciding which should be oonducted by 
those who have received vector oontrol training in the 
Uni versi ty of South Cat'olina short OO\Jrse. Trnining abroad 
for selected staf f I and ex};:Osure of other staff to 
experiences in other Asian malaria control programs will be 
the Host effective I.£y to rreet some of these needs. 
(Institutionalization of the ~c program has l~ ~~ed 
to date by AMC's failure to fully utilize funds for 
training previously allocated in the project, a situation 
that is now being rectif ied) • 

Additional significant linprovements in quality and 
institutionalization of training axe feasible and expected. 

G. Insecticide Spray Program 

T~ mainstay of sri Lanka's present malaria oontrol 
program is a targetted and stratified insecticide 
program to reduce the incidence of nalaria. This must 
be oontinued arn made maximally efficient and socially 
acceptable until alternative methods of malaria control 
such as vaccination, linproved drugs, or institution of 
vector oontrol methods are developed and operational. 

At present, the predaninant method for rralaria 
prevention is to spray malathion (a residual 
insecticide) on the inner surfaces of rouses. Tre 
ferrale ITDsquito which transmits nalaria is primarily a 
night feeder that rests on interior house surfaces 
while digesting its blood lTP.al. If the IIDsquito lands 
several tirres on a properly treated \'all on which the 
insecticide is still cherrdcally active, it wi:l die 
before t~e parasite has developed to the transrrdssion 
stage, rut not necessarily Wore having produced 
hundreds of off-spring. ~['hus, residual spraying is a 
specific procedure to prevent transmission of malaria. 
It does rot aim to reduce the total rrosquito population 
in the area. 
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Decisions as to which areas and which houses to spray, and 
how frequently f are made on the basis of epidemiologic::ll 
data and specific findings from parasitic and entomologic 
surveillance. From such information, four general 
classifications of malaria incidence have been established 
by the AMC: 

1) Highly malarious, with a 1982 p:>pulation of 1.5 
million, invol ving the greater part of the dry and 
intermediate zones. 

2) M:diurn malarious, 1 million PJPulation mainly in the 
intermediate, but partly in the dry zane. 

3) Unstable malarious area, PJPulation 10.5 million, for 
the rrost part in the intermediate zone. 

4) Noo-rralarious, fX)pula tion 2.2 mi 11 ion located rrostly 
in the v.et zone. 

'rre sa.rre sources 0':: inforrration are utilized to determine 
which areas have year-round transrrUssion and which are at 
risk only part of the year. This is for the purpose of 
replacing four-cycle, year-round muse spraying (perennial 
spraying) wi th a twice-annual apJ;.li cat ion ( seasonal 
spraying) which is timed to coincide with the peak 
transmission p::riods whenever o::mditions };:ermit. It is 
hoped that as a result of the project (and PJssibly the 
disappearance of the parasite from same localities), 
perennial spray areas will be reduced by aoout 50%, 
seasonal spray areas 1,\>1.11 be reduced by about 25% and the 
non or focal spray areas will increase by rrore than 50% to 
over 60% of all health areas in Sri Lanka. House spraying 
in 60% of the health areas would be done only in the case 
of focal outbreaks. This differentiation of spray areas is 
referred to as stratification. 
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The projected fOpulation and numbers of houses in each 
category to be sprayed f as shown in the AMC 1982-1986 Plan 
of Operation are as follows: 

Actual Planned 

Perennial (ODDs) 1982 1982 1983 1984 1985 1986 

Pcpulation 2,000 1,886 1,922 1,958 1,495 1,121 
Number of houses 540 530 540 550 420 315 

Seasonal (oOOs) 

Pcpulation 1,500 1,139 1,161 1,185 1,406 1,460 
Number of oouses 360 320 326 333 395 410 

Noo or Focal (OOOs) 

P~ulation 712 726 740 1,121 1,534 
Number of rouses 200 204 208 298 410 

Malathion poundage requirements for the 1984-1986 period 
have been estinated by the N!I::. 00 the basis of their data 
and exferience • Three estimates are presented for each 
year, which rray be categorized as high (A), naHum (S), or 
low (C), depending upon the following factors: extent of 
area I frequency of spraying by householders, and historical 
transmission J;:atterns. Tre first (A), is calculated on the 
basis of an a,,-erage rate of 2 100. rralathion per house. It 
allows for four treatments ~r year in perenia1ly sprayed 
areas f two in seasonally sprayed areas, am inclooes all 
houses in the rralarious areas. The second estimate, (B), 
is based on Plan of Operations projections adjusted for 
partial coverage or non-spraying of some houses as well as 
new rouse oonstruction, and rrost nearly represents actual 
consunption of rralathion in 1983 to date. The third 
estirrate, (C), is based on actual 1982 oonsurrption, taking 
lnto account non-spraying f partial spr,;lying and 
stratif ication . This is a II minimum requirement" estimate 
that is oonsidered risky to use in projecting rralathion 
needs. All three estim~te8 inclLrle a 811B11 reserve for 
focal spraying. 
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Malathion prices have declined sharply in recent years as 
the result of diminishing O?maoo. It is oonsidered likely 
that the price will stabilize at approximately its current 
level exCEpt for inflation. The price ~id for the March 
1983 procurement inflated at the rate of ten percent per 
year has been used to estimate annual insecticide costs. 

Estimated nalathion requireme.."lts and oosts at the three 
levels discussed above are as follows: 

Malathion Hequirerrents <OOOs) 

1984 Its 
$ 

1985 100 
$ 

1986 Its 
$ 

LOP Us 
$ 

A 

5,968 
6,087 

5,132 
5,748 

4,358 
5,360 

15,458 
17 ,195 

B 

4,234 
4,319 

3,650 
4,088 

3,110 
3,825 

10,994 
12,232 

C 

3,268 
3,333 

3,859 
3,202 

2,467 
3,034 

8,594 
9,569 

Taking all known factors into consideration, requirements 
presented in estima.te B are oonsidered to be the nost 
realistic i n terms of neeting PJIi:, needs. 

Major oonstraints to continued effectiveness of the muse 
spraying program inclLrle: 

- Acx::eptance by rouseholders is low as shown below for 
1982 

Full complete 
house 

Perennial areas 57 
Seasonal areas 64 

Partial 
rouse 

25 
23 

House closed or 
householder refused 

% 

18 
13 
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- The level of acceptance has decreased to the minimum 
considered acceptable. Further erosion of su~rt will 
render the program virtually useless. 

- Field observatic:~a indicate that spray ooverage, timing 
and quantity rray not always be closf~ly oontrolled, and 
that spraym:m are oot always taking adequate safety 
precau.tions nor applying oonsistent dosages. 

- It is probable that the vector will develop resistance 
to rralathion and succeeding insecticides over time (the 
major question is when rather than whether). 

- Operational assessment and research on the use and 
efficiency of rralathion to kill the vector is far from 
adequate. 

Iocreased acceptance of house spraying by householdex"s is 
unlikely to improve in the al::sence of a strong educational 
effort or substantive comnunity participation, lIDless 
households receive some type of incentive, e.g., 
simultaneous spraying with other insecticides to rid tlle 
house of bedbugs I roaches, etc. Training of spray team 
members in oow to approach and oomnunicate with the 
householders could help to reverse the trend toward 
refusals. 

'£here is as yet 00 concrete evidence of resistance by A. 
Culicifacies to rralathion in Sri Lanka. If such resistance 
should develop to significant proportions prior to 1987, it 
would be necessary for the AMC to switch to another 
insecticide I and the WP requirerrents for rralclthion \toOuld 
be reduced accordingly. The most likely insecticide of 
choice, feni troth ion , is oonsiderably rrore eKp9nsi ve • 
Thus, emergence of verified malathion resistance would 
require a new financial and technical analysis. 

T~e present technical analysis is based 00 the technical 
judgerrent that rralathion will renain the primary 
insecticide during the IDP. However, rralathic)fl resistance 
will eventually appear. Meanwhile, every l,X)ssible action 
from epiderrdological surveillance thro~Jh constant 
entarological testing TmlSt be taken to insure detection in 
time to perIni t the eventual swi lch to feni troth ion before 
the oontrol program is jeopardized. 

J\o 
\ 
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For the present I the rralathion insecticide spraying program 
should and can be strengthened. Withdrawal should not be 
oonternplated until resistance is firmly established or 
other oontrol treasures have teen introduced and are 
operational. 

H. Transport, Spraying, Operational Equipment 

The Al4C currently has ~05 usable vehicles (including 
jeeps and lorries), of which 86 percent are in service 
and the remainder being repaired or awaiting repair. 
Motorcycles have been made available to spray machine 
operators through Japanese assistance I and a plan has 
been proposed for providing loans to ACD agents for the 
purchase of vehicles. Havever, staff nobility for 
operations and supervision remains a constraint for 
several reasons: 

- 135 of the 205 vehicles are nore than 15 years old and 
need replacement. 

- Virtually all repair \\ark is done in Colombo, resulting 
in delays in returning the vehicles to service. 

- The fuel rudget is inadequate, wi th the result that 
vehicles are frequently grounded during much of the 
rronth. 

- Per diem is reportedly too low to cover subsistence and 
lodging I with the result that serre staff are reluctant 
to travel. This is nost serious for headquarters 
staff. 

The AMC has anticipated that ten replacement vehicles will 
be obtained annually through other donor assistance, rut 
none have beel1 provided during the last t"wo years. Tre 135 
vehicles nore than 15 years old should be replaced as soon 
as possible, and other donor support should be oot:qht for 
this prrpose. 

Plans are being rrade to rrake the central \\Orkshop unit 
nobile to relp decrease vehicle down time. More 
flexibility should also be provided to permit rranor repairs 
to be nade locally. Fuel allocations should be increased 
to permit ronth-round travel by all field staff CL"3 required 
for the program. 
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The number of sprayers appears to 00 adequate for present 
program needs. Hcwever, nany neErl repla~nt of ~rn out 
parts such as nozzle tips and hoses to permdt their safe 
use and accurately rretered, uniform application of the 
insecticide. The number of microscopes is adequate for 
present needs, and a reserve supply is available to rreet at 
least half of the requirements for needed additional 
regional laboratories. Microscope rraintenance is 
satisfactory. Replace.nent lenses rmy becare a problem in 
the future. 

I. Pla.nning, Management, E.valuation 

The degree of success ~chieved by AMC in ~ucing the 
need for spraying houses through alternative control 
methods with effective s~veillance will be influenced 
significantly by the programfs capacity to receive, 
analyze, store, retrieve and transmit information 
promptly and adequately. The present system is 
archaic, slow, and \\Oefully inadequate. 

The present lack of a viable rmnagement information 
system is also a serious constraint to effective 
planning, nanagement and evaluation which are essential 
to institutionalization of the malaria control program. 

(Other program rranagement factors are discussed in the 
Institutional Analysis). 

It is feasible to reverse the aoove situation rapidly 
through technical assistance, appropriate training, 
installation of appropriate llBnagement information 
systems and equipmmt as projected in the [:It'oject • 
Per iodic reviews of progress are rrade through the 
annual multi-donor evaluation. There is recognition 
both within and outside the AMC that continual 
operational evaluation (assessment) will also be 
required to ensure the quality and quantity of output 
fran all levels of the organization. This priIlBrily 
must be done within MIC, utilizing their a.m resources. 
Although such activities are in progress, they have to 
date been inadequate to rreet the need and should be 
strengthened. (A list of necessary operational 
o..5sessment activities is attached as Annex III - H). 

This is oonsidered feasible, taking into account 
assistance to be provided to other components of the 
PVC program. 

( 

-\ 
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J. Community Participation/Acceptance 
Spraying 

of Household 

P~ssion of farndlies to spray the interiors of their 
residences has been the principal type of oomnunity 
participation sought by the AMC. The increasing 
resistance of the people to accepting such spraying is 
a major constraint to success of house spraying 
operations. Because of the j.nsecticide' s bad smell, 
the inconvenience, the duration of spray activities 
(since 1953) and the recent reduction of the malaria 
risk, household rejection is to be expected in the 
absen~~ of an an-going education/information program. 

rue recently, the NIC has int.roduced a system of local 
volunteers to assist in the rmlaria program, and rrore 
than 3,000 such volunteers are now working in the 
Anti-Malaria Campaign. Although their effectiveness 
varies greatly am:mg individuals am regions, they are 
dispensing drugs for malaria treatment and 1 to a 
limi ted extent, collecting blood arrears • Their 
contrib.ltion to the total program can be enhanced 
iItmeasurably by invol ving theln in dissemination of 
inforrmtion, education, and developrrent of oomnunity 
participation. By so doing, their credibility and 
status as malar ia volunteers can be enhanced, mich 
will in turn rrake them rrore effective in performing 
their present functions. 

Imaginative program leadership at the regional levels, 
training, a logistic system that keeps them 
well-supplied with supplies arrl rraterials, am a neans 
of giving them appropriate rec~nition for the services 
they are performing to ti1e malaria campaign and their 
communities are ~isites for success in ~3Cruiting, 
keeping and effectively utilizing volunteers in the 
rralaria program. All are achievable, and it is 
reasonable to expect that roth the numl::er of volunteers 
and their oontriwtions to the program will increase 
during the IDP. 
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TOO need for cx:mnunity participation will becolre 
increasingly critical as the malaria program moves into 
ve tor control and other alternative nethods of 
oo"t:.rol. Both individual curl group action will be 
required. An exarrple of}'x)w such involvement could be 
obtained is attached as Afpendix III F. Although it is 
not feasible to ~ct oountrywide implemmtation and 
institutionalization of a viabLe oammunity 
participation program before the OOP, establishment of 
such programs in pilot areas that can later be exparxied 
is achievable. 

K. Crnclusions 

On the basis of the technical analysis presented above, 
it is concluded that the project is technically sound 
and the objectives realistic. The most difficult 
problem will be rerroval of the constraints identified 
in the analysis. 

II. Social Analysis 

A. Social Soundness 

The social analysis and social soundness 
conclusions presented in the Project Paper are 
still considered to be generally valid. The 
implementation prob1ems related to acceptance of 
house spraying and various social patterns relating 
t.o the treabrent of outsiders (AMC personnel) have 
been encountered, especially the former which has 
been discussed earlier. 

As discussed 1n b'1e section on Ccmnuni ty 
Participation, the need for extensive oammunity 
participation will becarne increasingly critical as 
the malaria program moves more strongly into 
al ternati ve control rrethods such as vector oont.t'ol. 
Sri Lanka has a tradition of II Shrarnadana" which may 
be loosely translated as the sharing of' energy for 
cx:xnnunal benef it. The Sarvodaya Moverrent has been 
highly successful in taking advantage of this 
tradition to acoamplish major oommunity development 
and improvenent. The keys to success have been 
inspired leadership, education, training , 
nnt i vat ion and group action. Thus, it may be 
concluded that the community ~lrticipation an which 
the rralaria· program must incre>.asingly rely in the 
future will be feasible from the starxipoint of 
social soundness. 



19 

B. Benef iciary Inpact 

The potential beneficiary impact is graphically 
illustrated by the nagnitLrle of population at risk 
of rralaria infection as shown in Ann~ III - I. If 
the current prevalence of the disease remains 
unchanged, by 1990 between 12 .3 and 13 .1 million 
people will be living in areas Where nalaria 
infection is a potential hazard. (Note: wi thout 
the project, the disease is likely to signlf icantly 
increase in prevalence). 

The beneficiary bmpact issue is discussed further 
in the Eoonamc Analysis. In nore general terms, 
the assessment of benefit incidence and spread 
effect in the Project Paper is valid for AnendIrent 
No.2. 

III. Institutional Analysis 

A. Organizational Structure 

The present organizational structure 
shown in Annex III J, is generally 
appear to be some cpporlt.unities for 
it, OOwever, as outlined below. 

of the JllIC, 
sound. There 
strengthening 

1. The headquarters staff is small in relation to 
its responsibilities. 

2. There is need for an cperational research 
officer position at headquarters to ooordir2te 
operational research and assessm=nt arx:l 
collaoorati ve research wi. th other insti t.utions • 

3. 1he two layers of adrrdnistIation between the 
MOH and AMC SUperintendent make it difficult 
for the AMC to ooordinate wall with entities 
such as the Mahaweli Authority, and to take 
decisions required to meet changing program 
needs • 

4. A closer linkage between the headquarters 
entomology group and regional staff is needed 
for effective ooord inat ion and ~lementation, 
particularly with introduction of vector 
control into the program for which same 
restructuring of the headquarters ent.arology 
uni t nay also be required. 

(\ 
n
./J 
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5. An ad:Htional section 
managerrent is needed. 

6 • T~ structure lacks a 
inter-institutional coordination 
headquarters and periphery level. 

for information 

rrechanism for 
at both the 

7. The present organizational structure shows no 
linkages with oomnunities, comnunity 
organizations or ultimate beneficiaries. The 
ab3ence of viable linkages, particularly at the 
comnunity level, is presently a oonstraint to 
the entire rralaria oontrol program and should 
be rectif ied • 

With the above llDdif icatiorl.s , the AM<: organi zational 
structure is ODnsi~~red adequate for 
institutionalization of the malaria control program. 

B. Personnel and Staffing 

The sanctioned PM:: staff cadre (itemized in Annex III 
K) , wi. th the exceptions noted below and in the 
foregOing section I is oonsidered to be adequate; and 
distribution among categories is reasonable. 
Nonetheless, staffing and personnel problems constitute 
a serious and continuing constraint to achievement of 
program objectives. 

In 1962, 890 of 4849 positions (18 percent) were 
vacant. This situation has since deteriorated further, 
and 1035 (21 percent) of the positions are now vacant. 
The staff vacancy situation takes on acHed significance 
when examined by job category. 

Eleven of the 16 Regional Malaria Officer positions are 
presently vacant. Decentral i2:at ion of cperations and 
field leadership for technical, educational, 
information and oomnunity involverrent activit.ies depend 
upon these key {X>sitions being filled. 



41 

Seventy-five of 233 rrdcrosoopist positions are 
currently unfilled. As a result, delays are 
encountered in checking blood snears, and overflQ\lJ 
slides llUlSt be sent to Colombo for reading. It will 
obviously be bnpossib1e to establish laboratories in 
the other regions so long as this situation p3rsists. 

Lack of sufficient entomological 
levels is seriously hampe~ing 
entomology division. 

staf f at var iollS 
the w::>rk of the 

Present job descriptions for various categories of 
staff need major revision to reflect responsibilities 
to be assigned in the redirected rralar ia cxmtrol 
program. 

The AMC Superintendent needs the flexibility to modify 
job responsibilities and change assignments in 
accordance with program needs as they change over t.ime. 
Among the categories for which revision of job 
description and responsibilities are needed, the nest 
critical at the moment is the spray machine operators. 

Needs for selected additional staff to manage and 
implerrent the IIBlaria oontrol program during the next 
several years are identified in the Technical Analysis 
and sarlter in this section. The ~x: Superintendent 
has agreed to seek sanctions for new positions where 
essential, and to fill other positions fran presently 
existing staff. 

To alleviate the Regional Malaria Officer staffing 
problem, the AM:! has been granted permission to errploy 
science graruates rather than doctors. Although the 
positions have recently been advertised, to date none 
have been filled. ()xlsideration is being given to 
other measures that would provide incentives for 
prc:mi.sing applicants to accept appointments in the wc., 
tnt none are as yet operational. 

It must be oonclLrled that success in 
institutionalization of the Sri Lankan IIBlaria oontJ:ol 
program (and effective utilization of AID inputs other 
than insecticide) will be possible ooly if the 
p3rsonne.l and staffing constraints described above are 
significantly alleviated. 

, 
~} : 
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c. Training 

~ National Malaria Training Center capability and 
needs are discussed in the Technical Analysis, and its 
projected training plan is given in Annex III G. 

From an institutional staoopoint, selective shifting of 
appropriate training programs fran readquarters to the 
field is Wirranted,. Siqnificant improveI1'W3Ilt in quality 
and insti tutionall ;;;ation of the.AMC training program 
through the already established Training Center is 
feasible and ~~ted. 

D. Inter-Insti tutional Net'foUrk 

Relatively little progress has been made to date in 
developing or institut\onalizing a viable 
inter-institutional network (including other entities 
in M)H) to (Dllaborate and share responsibility for 
malaria control. The inter-rrdnisterial aamnittee has 
oot net for approximately two years, and coordination 
is limited prirr.arily to th~t achieved through personal 
relationships. 

The AMC should continue as a vertical program until 
such time as surveillance and alternative control 
rreasures greatly diminish the need for spraying • 
Ha>Jever, other M)H divisions and GSL ministries such as 
Agricultural Research and Development, Lands and Land 
I)eJelopment, and Mahaweli Developnent must be brought 
int~ the rralaria oontrol network, as the AMC program 
projected in the project will require oontinuing 
inputs, better oollaboration, and active participation 
of these organizations. 

The operational research projects offer opportunity to 
develop better oollaroration with relevant research 
institutions, althol¥Jh such nay not > be formally 
insti tutionali zerl. Finally, intersectoral advisory 
groups should be established at roth national and 
regional levels to facilitate development of a viable 
network. 

All of the foregoing are considered to be feasible, and 
will represent substantive progress toward eventual 
institutionalization of intar-institutional 
coordination and integrated action. 
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E. Alleviation of Institutional Const.raint.s 

Too A'4C is \\ell aware of the oonstraints cited aoove, 
and is desirous of rraking the changes necessary to 
improve rnanag~nent, adrrdnistration and program 
operations. A nUInl::er of innovative approaches will be 
required • 

As cit:ed earlier, provision has OCJW been rrade to employ 
science graduates as Regional Malaria Officers, 
although none have as yet been recruited. Their 
eNE:.'1tual placeIOO:1t in these POSl tions nay not 
oompletely resolve the leadership ~ob1em as they are 
unlikely to be regarded as oo-equals with nedical 
officers in the region. One possible solution to this 
potential problem that should be explored is 
appoint:.n'w3nt of M:rlical Officers at a super-regional 
level to have prinary responsi.bility for providing 
overall field leadership and development of 
oollaborative and/or oooperative \tOrk with those in the 
medical services (e.g., participation of oospital s in 
obtaining b100d smears and tmproving their overall 
reporting to the AMC surveillance system). 

Decentralization of authority for planning and action 
will become imperative in the long range. Although 
some steps have been taken in this direction, too IlUlCh 
responsibility for decisions still remains with 
heaQ:}uarters. Resolution of this problem will require 
further intensive training ancl orientation of regional 
staff. to provide the capability for such actions, and 
M~/MDH flexibility to delegate appropriate 
responsibility and authority. 

/ 
/" ! 
~') / 
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AlthoUJh the rralaria program will be exparrled 
significantly (p:lrticularly in the areas of 
education/infornation, vector oontrol and c::omnlUlity 
participation), the need for aa:Htional staff can be 
rnin~zed throUJh redeployment of existing staff, 
redefinition of job responsibilities in several staff 
categories (to reflect the changing needs of the 
program), greater a.rrl rrore effective use of volunteers, 
establishment of a viable inter-institutional network, 
taking advantage of the capabili ties of other MJH 
departIrents (e.g., Health EChlcation), and utilization 
of vtiler institutions (inclooing those in the private 
sector) for research and studies oot wi thin the 
capability of the AMC. To accomplish these, the PMC 
will require greater flexibility in adnanistration and 
managerrent than is exercised at present. 

Arx:>ther factor critical to the success of the project 
will be the active support of the AM:! and the IDH. The 
N!£ is strongly supportive 01: the project as proposed 
and is highly desirous of rroving in the directions 
indicated. Similar strong support will be required at 
the IDH level, and preliminary discussions with the 
Secretary and DEl>uty Director of Health Services 
indicate that such support can be anticipated. 

F. Cooclusion 

The major constraint to aci1ieving projected project 
outputs is the present staffing situation. If this 
constraint can be alleviated to a significant degree, 
the projected outputs are achievahle. If not, they 3re 
unr.'ealistic. In other aspects, the project is 
considered to be feasible from the institutional 
starrlpoint. 

{ 
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N. Financial Plan and Analysis 

A. Project Cost Analysis 

The financial plan remains valid. The projected 
total (GSL and donor) oost of the nalaria oontrol 
program for the three year period covered under 
Arrendrrent No.2 is $ 30.31 million. The foreign 
exchange CXlITlpOnent is expected to be aoout $ 15 .8 
million or 52.1 percent. Th3 najority of the balance 
is provided by the GSL through the M)H budget. Total 
expenditures for the malaria control program 
including GSL, USAID and other donor inputs since 
1978 , and as projected through 1986 are as shown 
below. Of the total for the years 1983 and 

* 
** 

onw:.trds, recurrent experrlitures (including 
insecticide) are projected at 97-98 percent' of the 
total. This is oonsistent with the level of 
recurrent experrlitures in prior years. The project 
will oot introduce rrajor new recurrent costs. As 
outlined in the econarrdc analysis, the major 
recurrent expenditure, insecticide spraying, will 
decrease as recurrent expenditures increase for 
alternative oontrol rrethods. Ha.vever, the total 
increase in recurrent costs will be minimal. 

1 U.8.$ = Rse 
Year Rs. (oOOs) (Rate of Exchange) 

1978 86,349 15 
1979 121,627 15 
1980 81,481* 16 
1981 94,607 20 
1982 123,574 20 
1983 150,922** 20 
1984 222,082*** 23 
1985 197,785*** 23 
1986 192,102*** 23 

Lower due to reduced procurement of na1athion. 
Funds available for current year. 

*** Projected. 
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Resource 
Anendrrent 
follows: 

estimates for the period oovered 
No.2, distril:uted by source, are 

Description 

1. AID Grant 
Loan 

2. Goierrurent of Sri Lanka 
3. 'rbrld Health Organization 

(\tHO) 

4. GoIJerrurent of Japan 

Total ($ OOOs) 

4,000 
10,000 
15,330 

690 
300 

30,320 

in 
as 

The AID IDP oontril::ution inc1trles funds provided 
throU;h the original loan, the supplE!m:!ntal loan in 
AIrendm:mt No.1, an::! the grant and loan funds to be 
provided in Amendment No.2. 

Dollars ( OOOs) 

Grant 

Original 12,000 
An'endnent No.1 4,000 
Alrend.Irent No. 2* 10,000 4,000 ____ 0_ 

'IOl'AL 26,000 4,000 

'l(11'AL IJ.:an p1 us Grant: 30,000 

'It The progranmatic distril::ution of these funds is given 
in the Project Inputs section. 
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B. Annual Funding Schedule 

Projected annual distribution of funding requirements and proposed 
AID obligations are shown below. 

Projected Requirements by U.S. Fiscal Year (in $ 000) 

AID Grant Funds: 

FY 1984 

Technical assistance 356 
Training 141 
Operational research 50 
Pilot projects 
Education/information 60 
Plannit'6' mgmt., Evaluation 225 
Regional laboratories 50 
Contingencies/inflation 335 
Multi-donor reviews 20 
AID evaluations 

TOTAL GRANT FUNDS 

AID Loan Funds: 

Insecticide 4,319 

'i'OTAL AID FUNDS 5,554 

Government of Sri Lanka Funds: 

Personnel 
Travelling expenses 
Supplies & requisites* 
Repairs/maintenance 
Transport/communications, 

services 
Capital expenditures 

TOTAL GSL FUNDS 

* Incl~ldes insecticides. 

2,701 
497 

1,217 
25 

100 
200 

4,740 

FY 1985 

453 
102 

90 
50 
30 
25 
50 

676 
20 
40 

1,536 

3,286 

4,822 

2,375 
425 

2,220 
20 

125 
125 

5,290 

FY 1986 

321 
97 

100 
100 

25 
10 

496 
40 
40 

1,229 

2,395 

3,624 

2,568 
425 

1,909 
25 

130 
243 

5.300 

TOTAL 

1,130 
340 
240 
150 
115 
260 
100 

:L,505 
80 
80 

4,000 

10,000 

14,000' 

7,644 
1,347 
5,346 

70 

355 
568 

15,330 

Proposed AID Obligations (in $ millions) by U.S. Fiscal Year 

AID Grant Funds 
AID Loan Funds 

TOTAL 

Total 

4.0 
10.0 

1.4.0 

FY 1983 

1.2 
4.3 

5.5 

FY 1984 

2.8 
3.4 

6.2 

FY 1985 

2.3 

2.3 

( 
;- ) 
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The GSL bears all recurrent msts at present e.xcept 
for insecticide. Tte support provided the rurrent 
year is Rs. 23 .22 million in excess of that 
projected in the AMC Plan of Operations for 
1982-1986 (Rs Q 127 .77 million projected, Rs. 150.99 
million allocated, including donor assistance). 
Thus I the GSL is supporting the rra1aria program at 
present at a higher level than earlie= projected, 
and it is reasonable to expect that this tr~ will 
continue. 

Details concerning allowance made for 
oontingencies, inflatiCJn arrl basis on which 
overhead was estimated for the AID funded grant are 
included in Project Irputs, page 18 . Insecticide 
costs were derived through inflating current prices 
by 10 percent per year. 

Th:! USAID is requesting FY 1983 funding of $5.5 
million ($1. 2 million grant am $4 .3 million loan) 
to cover the first year's institutional contract 
and insecticide oosts • In FY 1984 I $6 .2 million 
($2.8 grant and $3.4 million loan) \\Quld be 
obligated to cover the remaining costs of the 
institutional oontract, review and evaluation, and 
1985 insecticide requirerrents. The balance of 
AID's project funding of $2.3 million ~llld be 
obligated in F'i 1985 to permit the timely 
procurement of in&scticide requirements for 1986. 
If F'i 1983 funding is unavailable, of course, the 
amounts required during the F'i 1984-1985 period 
would need to be increased accordingly. 

It is essential that an obligation be naOO in FY 
1983 or first quarter FY 1984 to prevent a serious 
interruption of the insecticide pipeline 
<additional arrivals are required around March 
1984). While early insecticide funding is 
essential, the grant funded technical and other 
grant assistance is the sine qua oon of progress 
toward institutionalization, and it should oot be 
delayed. 

'--, 
f tj 
\ ,--
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C. other Donor Support 

1. \'hrld Health Organization (WiO) 

WHO is at present providing three 1ong-term 
advisors to the project malariologist, 
entarologist, am sanitarian. The number of 
advisors is expected to be reduced to two at 
the end of 1983 am to one a year later. These 
advisors are provided on a grant basis. In 
ad1ition, WiO provides approximately $30,000 a 
year for supplies, equipment and training. 

2. Japan 

It is expected that Japan will provide 
replacenent vehicles to the program in the near 
future, and same experimental quantities of 
fenitrothion. This assistance has not yet been 
finalized, however. Vehicle assistance 
possibilities are also being explored with the 
Government of Great Britain (O.D.A.). 

V. Economic Analysis 

This aItendn'ent will extend the life of the IIB1aria 
oontro1 project tbrough 1986. Far the purposes of the 
econanic analysis, the project h"lS been reviewed as a 
single entity am the entire nine year duration of the 
project (1978-1986) has been analyzerl. Benefits of the 
project for \tbich rronetary values can be calculated 
inclu1e rredica1 treatIrent oosts avoided, anti-rralarial 
drug procurement avoided am the valU9 of avoided lalxlr 
loss due to illness. A sunmary analysis is presented in 
this section; the details of the calculations and the 
assurrptions are oontained in the economic anne.>c. 

During the time p:!riod 1978-1986, the project will 
result in the avoidance of: 22,619,000 cases of 
rralaria, 11,080,000 in-patient days at the hospital, 
7,539,666 out-patient visits to healt.l-t facilities, the 
loss of 34 ,045 ,000 days of ernplol1Irent, am the 
importation of Rs. 298,150, 000 'foOrth of anti~1Blaria 
drugs. 
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The internal rate of return for the project is 33.49, 
the net present val ue arrounts to Rs. 25,201, 000 \\hen 
discounted at 15% interest, and the benefit-(~st ratio 
is s:jUa.l. to 1. 04 • All of these rreasures indicate that 
the project is econoadcally viable. 

In addition to the quantifiable econoadc bene~its, the 
project is also aooolutely necessary to protect the 
current $2 billion plus investIrent in the Aocelerated 
Mahaweli Developnent Program. Too historical record 
for Sri Lanka shows ancient kingdoms being abandoned 
due to malaria epidenUcs. In more recent times, 
nalaria has caused transmi.gration areas in lrrlonesia to 
be abandoned. There is clearly {X)tential for this to 
happen again in Sri Lanka if malaria does oot oontir1l1e 
to be effectively controlled. As the table below 
clearly shows, the incidence of malaria in the Mahaweli 
zones is well arove the national average incidence of 
2.5 in 1982. 

Irx::idence of Malaria in the Maha~li Area, 1982 

Health Area Mahaweli Area API 

Kahatagasdigiliya System H 24.00 
valaichchenai System B 16.25 
Bibile System C/E 15.01 
Anuradhapura System l/H 12.57 
Trincomalee System D/A 11.04 
Polonnaru\18 System D/B "/ .67 
Kekirawa. System H 5.86 

In acHition to this project being soundly economically 
viable, it is also attractive fran the 
cost-effectiveness point of view. Heavy emphasis will 
be placed in the project on increasing alternative 
malaria ov,ltrol activities and decreasing the level of 
spraying activity. Alternative rcalaria control 
activities are nruch leas e.>q:ensive than spraying, and a 
dtminishing use rate of malathion will increase the 
length of time that malathion will be an effective 
insecticide in Sri Lanka. Insecticide alternc"ltives to 
malathion are rore eJq:ensi ve . Thus, success of the 
proposed activities should decrease future COflt of the 
Anti-Malaria campaign. 

A sumnary of the econcmic analysis appears on the 
following page arrl details are contained in Annex III N. 



SUMMARY ECONOMIC ANALYSIS 

Treatment Income Drug Total Total Net Net 
Costs Loss Cost Benefits Costs Benefits Present 

Year Avoided Avoided Avoided Value 

1978 14,783 40,810 18,060 73,653 111.466 - 37,813 - 32,881 

1979 23,908 57,357 20,820 98,085 116,373 - 18,288 - 13,828 

1980 25,374 72,754 23,180 121,308 91,281 30,027 19,743 

1981 26,815 92.162 26.040 145,018 94,607 50,411 28,823 

1982 27,453 105,021 33,718 166,174 134,775 31,399 15,611 

1983 39,722 US,9S0 42,874 198.546 170,272 28,274 12,224 

1984 40,365 118.050 43,654 202,069 237,826 - 35,757 - 13,442 
\J1 

1985 41,128 120,300 44,486 205,914 200,058 5,856 1,914 
t-

1986 41,902 122,550 45,318 209,770 185,016 24,754 7,037 

25,201 

Internal Rate of Return = 33.49 

Net Present Value at 15% Interest = Rs.25,201,OOO 

Benefit Cost Ratio at 15% Interest c 1.038 

~--
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VI. Ernrirorurental Analysis 

TOO IEE is attached as Annex I E. Materials and 
nethods f'I:M in use by AMC are those CXlIlInJnly used in 
malaria programs throughout the \\Orld aM thus have 
repeatedly demonstrated their favorable risk-benefit 
ratio. 

A shift to fenitrothion for wall-spraying when 
malathion resistance in the vector occurs, ¥Alile also 
shown to be of positive risk-benefit ~ct. in other 
oountr ies , w:>uld require a strengthening of the 
spraymens I safe-handling training and greater attention 
to protective equipment and the cholinesterase testing 
program (since this is a rrore toxic chemical) • 

The contemplated shift in emphasis from house-spraying 
to vector oontrol \\t)uld have a positive environ.nental 
impact. The proposed emphasis on source reduction and 
the use, wherever possible, of indigenous parasites and 
pathogens, rather than chemicals, for larval control of 
the ,,;ector is environroontally much sounder than the 
continual application of ever nore toxic llElterials to 
hUIiBn dwellings, a'3 \toell as a large step toward 
self-sufficiency of the AMC and reduction of its 
dependence upon AID-supplied insecticide. When 
chemical larvicides or adulticides are the ooly resort, 
an arsenal of environmentally safe, EPA tested and 
approved naterials exists. Assistance in the choice 
and local testing of such materials would be a 
responsibility of the long-term oonsultant. Sel~-tion 
of any alternative AID-supplied chendcal agents or 
other rraterials than those already, properly approved 
for Agency use will be oonducted in accordance with 
Section 216.3(b) of the AID Envirol'llrelltal Procedures. 
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PART FIVE. PROJECT IMPLEl>1ENTATION 

I. Implementation Schedule 

A. PP supplement approved by USAID Director 

B. Grant/loan authorization 

C. Project grant/loan agreement signed with GSL 

D. IFB for initial insecticide procurement 

E. IFB issued for technical services 

F. Conditions precedent (CPs) met for first year 
of Project Agreement 

G. First insecticide arrival 

H. Contractor Chief of Party arrival in Sri Lanka 

I. Annual evaluation (multi-donor) 

J. Detailed LOP Plan of Implementation approved by 
GSL and USAID 

K. Annual Project report and updated Plan of 
Implementation approved by USAID and GSL 

L. Second year CPs met 

M. Second disbursement on loan portion 

N. Annual evaluation (multi-donor) 

o. Mid-term USAID evaluation 

P. Annual project report and updated Plan of 
Implementation approved by GSL and USAID 

Q. Third year CPs met 

R. Third disbursement on loan portion 

S. Annual evaluation (multi-donor) 

T. Annual report and final update on Plan of 
Implementation approved by CSL and USAID 

U. Annual evaluation (multi-donor) 

V. EOP USAID evaluation 

A~gusl= 1983 

NLT October 1983 

NLT November 1983 

NLT December 1983 

NLT December 1983 

January 1984 

NLT March 1984 

NLT March 1984 

~larch/ April 1984 

September 1984 

~larch 1985 

March 1985 

April 1985 

April 1985 

January 1986 

March 1986 

April 1986 

May 1986 

June 1986 

April 1987 

June 1987 

July 1987 

/. 
I 

\,,0 
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II. Disburs~-Ilt Procedures 

Disbur8errent of the $ 3.840 million grant portion of 
the project will be administered throl¥Jh an AID 
Contract. Tte balance of $ 160, 000 grant funds will be 
administered directly by USAID. Disburserrent of the 
$ 10.0 ndl1ion Loan portion of the project will be as 
described below, with each disburse.m3rlt oontingent upon 
prior satisfaction of the conditions precedent for that 
year. 

III. Procurement and Contracting Pvocedures 

P~ltrement of insecticide will oontinue to follow the 
proce<..\lres used in the original Project Agreerent and 
Arrendment 1, followill9' staooard AID regulations for 
oountry oontracting of naterials and equipment 
(Harrlbook 11). An AIIr-approved !FB inc1uiing AID 
specif ications for rralathion ( technical grade, 50 
percent WOP and packing) is used by the ~L, and AID 
approves the awards. These transactions are financed 
by the AID Direct Letter of Ccmni.tment. 

An AID Cost-Reimbursable Technical services Contract 
will be negvtiated with an "SA" Seral1 l11siness 
Administration qualified U.s. disadvantaged or minority 
j,nstitution to provide all inputs, excluding 
multi-donor reviews and AID evaluations, included in 
the grant portion of the project. The oontract will be 
administered and monitored b¥ USAID/Sri Lanka. 

IV. USAID Mani tor ing Requirements 

Close AID moni tor ing of the program and AID's 
assistance to it will be particularly crucial as the 
AK: begins to shift toward alternative rrethods of 
rralaria oontrol, institutionalization of its various 
oorrpJnent programs and shared responsibilities with M)H 

and other institutions. 
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The monitoring functions are: 

1. Maintain liaison with M)H, AMC, other GSL officers, 
other foreign donors, and the AID Cootrac.t.or as 
appropriate, and advise on AID regulations, 
policies and procedures. 

2. Prepare required docurrentation for AID project 
financing. 

3. Monitor all Contractor activities and approve 
disbursement of funds for project inputs as 
specified in the Contract and in accordance with 
AID regulations. 

4. Review naterial submitted in fulfillment of 
Cooditions Precedent and advise GSL and AID as to 
whether these naterials fulfill b':le oonditions. If 
not, advise on measures needed to satisfy them. 

5. Review project reports (q:>erational , procurenent 
and financial) and fmke periodic field visits to 
keep informed of progress toward performance 
targets and project oovenants. 

6. Participate in the annual multi -donor evaluations 
and the mid-tenn and EOP AID evaluations. 

The monitoring workload will be decreased significantly 
through engaging a Contractor to coordinate project 
inputs. The Contractor will be responsible for 
preparing documents in a form that lneets AID 
requirements for approval and will be required to 
submit quarterly and annual reports, the latter of 
which are to be prepared jointly by AMC and the 
Cootractor. In ad:iition, the Cootractor will re 
required to keep the USAID Project Officer inforrced of 
project progress at all times. 

In order to nonitor the project adequately, a senior 
FSN staff rnernOOr or oontract anployee \\ell versed in 
AID project docurrentation and implerrentation will be 
assigned to work full-tilTe on this project. 
Alternatively, a u.s. PSC might be oonsidered. 
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V. Evaluation Plan 

A. Multi -Donor Assessrrents 

Tre project requires a formal, annual, multi -donor 
evaluation plus mid-term and EOP AID project 
evaluations. The annual evaluations, arranged by 
AftC, will be done by representatives of GSIJ 
incluHng the »C, ~O, other donors assisting the 
program, and appropriate external spe~ialists 
proposed by the ~ and approved by WiO and USAID. 
Funds for 4 person months for four multi-donor 
rev iews are inclmed in the project Wdget. 

The annual evaluations will address the following 
questions: 

1. Progress toward selected prograJt\ and plan of 
action targets, national and regional, and 
reasons for shortcoadngs or unsatisfactory 
performance; 

2. Physical operational problems and solutions 
recoomended in such areas as insecticide 
availability, vehicle and sprayer llBint,enance; 

3. Management problems such as communications, 
procurement and distribution, jurisdictional 
disputes, program staffing and personnel 
prob.leIt¥;:;, reporting, funds availability and 
utilization; 

4. Adequacy of epidemiological activity; 

5. Progress in vector control activity; 

6. Progress on research, surveillance and health 
education objectives; 

'I. Training progress toward rreeting Jmnpower 
requirenents; 

8. Progress toward eventual integration of IlBlaria 
services into the ~neral Health Services 
system inclOOing traini.ng of General Health 
Services personnel and case treatlrent; 
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9. Socio-cultural problems relating to program 
acceptance by target groups; 

10. Environnental health problems associated with 
the use of insecticides; 

11 • The level of services available to developxrent 
and settlem:>..nt areas. 

B. USAID Evaluations 

The mid-tem and EDP USAID evaluations will 00 
arranged by U&1UD in oonjunction with the PM.:! and 
Contractor. 

The USAID evaluations will consider the resultB of 
the annual evaluations, and will focus specifically 
on progress toward :OOPs and program oomponent.s to 
be strengthened through the project. 

Results of both nu.tlti -donor and USAID evaluations 
and actions taken to correct program problems will 
be taken into account by USAID in approving project 
implementation/procurement actions. 

Funds required for 2 person rronths of aonsultant 
participation in both the rrdd-term and BOP 
eval uations ( 1. e ., 4 person IIDnths) are included in 
the project budget. 

VI. Cooditions Precedent, Covenants and Special Provisions 

In addition to the standard provisions, the following 
program specific conditions and aovenants should be 
included in the Project Agreement Arrendrrent: 
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A. COnditions Precedent to First Disburserl1ent Urder the 
Loan Portion of the Project Agreement J:\m:mdrrent. 

Prior to initial year disbursement of the loan, the 
Cooperating COuntry shall, except as AID nay otherwise 
agree in writing, furnish to AID in form and substance 
satisfactory to AID: 

1.- h'vidence that the COOperating COuntry has rmde its 
best effort to pranptly impleuent the 
recommendations resulting from the June 1983 
multi~onor review. 

2. Evidence that the C"..ooperating Country has filled 
with qualified personnel at least fifty percent of 
each category of the following key vacancies and 
has plans for filling the remaining fifty percent 
of each category wi thin six mnths. 

a) Professionals for AMC Headquarters: 

1 Medical Officer 
1 Entaoologist 
1 Parasitologist 
3 Staff Officers 
1 Public Health Insepctor 

b) 11 Regional Malaria Officers 

c) 75 Microscopists 

d) 9 Entcroologica1 Assistants 

e) 5 Medical Laboratory Technicians 

3. Evidence that the Cooperating Country agrees to 
provide GSL funds required and procure at least 20 
percent of insecticide requirements in 1985, 40 to 
50 percent of insecticide requirements in 1986, and 
100 percent of insecticide requirane~ts in 1987 and 
subsequent years. 
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B. Conditions Precedent to Second and Third DisbursenEnt 
Urner Loan Portion of the Project Agreement .Z\lrendnoot. 

Prior to second and third year disbursements of the 
loan, the Cooperating COuntry except as AID r:a.y 
otherwise agree in writing, furnish to AID in form and 
substance satisfactory to AID: 

1. EvidenCf> that the Cooperating Country has nade its 
best effort to pranptly implenent the 
recommendations resulting from the annual 
~ulti-donor program reviews of 1984 (second year 
CP) and 1985 (third year CP). 

2. Evidence that the Cooperating COuntry ms oontinued 
to make sat.isfactory progress in filling vacant 
staff positions, revising job responsibilities in 
accordance wi th program needs , and aaiing 
additional staff as required to carry out the 
approved Plan of Operations. 

C. Special Covenants 

1. The Sri lanka Malaria Ccotrol Pro:Jram. Th3 
Ccoperating Country shall maintain continuing and 
effective malaria control program after the 
termination of AID assistance. 

2. Annual Plans of Action. The COOperating Count..ry 
agrees to implement the Plan of OJ;erations 
through annual Plans of Action reviewed and 
approved by the Ministry of Health, VlIO, and 
USAID. The Ministry of Hffilth shall have 
author i ty to am=nd, rrodify or al te.t' annual plans 
wi th the approval of WiO and USAID. 

3. Vehicles. Too Cooperating Country shall seek 
funding from other donors to replace all vehicles 
in its fleet that have teen in service 15 years or 
rrore. If donor funding is oot available, the GSL 
will provide replacement vehicles. 

\ 
~\ 
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4. Fquipnent Maintenance. The Cooperating Country 
shall assure that an effecti ve oontrol, repair 
a.rrl naintenance system for vehicles, e.quipzrent 
and other supplies is initiated and carried out. 

5. Environrcental Health. 'Iba Cooperating Country will 
take appropriate safety mo..asures as spec if i'~ in 
an annual health safeguards plan approved by M:>H, 
WHO a.rrl USAID. The Cooperating Country will also 
maintain rigid control over the quality of the 
insecticide procured for the nalaria control 
program to ensure that it meets WHO and AID 
technical requirements. 

6. Review arrl Evaluation. The Cooperating Country 
shall cause to be held monthly internal review 
meetings with K>H, {IlIO and USAID and annual 
multi~onor reviews by ~nistry of Health 
of f icials , WiO, AID, am other donors to the 
program as appropriate. 

D. Project Description 

The Amplified Project Description in Annex I of the 
Project Agreenent will be revised to reflect the new 
b.ldget and changes in the project. Special attention 
will be given to the foll~ring ~ints: 

1. Spray CT~rations. The GSL shall carry out sufficient 
perennial, seasonal and selective spray c::perations in 
areas of nalariogenic ~tential to achieve the 
program's objecti ve to reduce nalaria incidence to a 
level where it is 00 longer a significant health 
program. 

2. Surveillance Operations. It is understood that 
malaria surveillance operations provide the 
necessary information for proper program planning, 
execution and evaluation and are essential to the 
effective adndnistration of the nalaria control 
program. TOO GSL agrees to take necessary actions to 
assure institutionalization of continuing, effective 
surveillance opP-rations. 
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3. Vector Control Operations. It is understood that 
alternative malaria control. methods must be 
incorporated into the malaria control program to: 
nrinimize use of insecticides for house spraying and 
the need for drug treat:lrenti delay the likely, 
eventual development of mosquito resistance to 
insecticides of choice and of parasite resistance 
to drugs to choice. 

~ GSL agrees to introduce vector control cperatioo.5 
into pilot nalaI'ious areas am to later expind ooverage 
to inclooe all rralarious regions of Sri Lanka. 

4. Research Activities. It is understood that 
research related to the field of rralaria is 
essential to successful development and 
implementation of a <XIl1prehensi ve nalaria oontrol 
pr.ogram. The GSL shall assure that essential 
operat~onal research projects and activities are 
carried out in a tiJrely and effective rraMer. 

5 • Training • ~ GSL agrees to provide adequate funds for 
in-servlce and refresher training as required for 
present and oow rralada oontrol program staff. 

6 • Heal th Edlcation. The GSL shall provide adequate funds 
and otherwise assure efforts are undertaken to involve 
the general p..tblic in the rralaria oontrol program and 
to obtain their oooperation arrl participation in 
carrying out the necessary surveillance, spraying ani 
vector control activities. 

7. Regional Laboratories. The GSL shall establish 
ad:Utional laboratory capacities as necessary to have 
one in each /IMC region, and will take appropriate 
lneasures to assure that glasR slides and other 
supplies are available in adequate amounts at all 
t.i.Ires in all laboratories. 

8. Inter-Institutional Net'lX)rk. The GSL shall take 
appropriate measures to involve other divisions of the 
Ministry of Health and other institutions actively in 
the malaria oontrol program at local, regional and 
national levels am to selectively experi.n'ent with the 
transfer of appropriate responsibilities to the general 
health services. 

A • . } 
- . \ 
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'LGlYfi"L4fJ1iDQJ~5 &L.L!j.t..tb, (lI)QJ~ W"t+> 
Ci\A.lmI!!iITLm rum ~fftuiJ;lJimw Inland Re'len!lo Bulldln, (15th Floor) 

~j), ~l.J..Ji1LAJ ./Ijfl1llDl~ 1:1'" 110. 277 ... ~~ S. 

DEPARTMENT OF EXTERNAL RESOURCES /S. Qu. "N. 277, Q6;rr~1b4 2. 

Miss S J 
Director 
US AID 

Mlnlt) of Finance I\Ild Plannln, p, O. Box 171, Colombo 2. 

Littlefield fFICIAL FILEOOOPfst 1983 

De~r Miss Littlefield, 

REFERENCE NO.... a .,,1. 
DATE RECEiVED..... .. .J.b., 
A<;TION .......................... ,.111' 

Malaria Control Programme 

This has reference to our letter of 
5th October 1982, detailing the need for continued donor 
support fo~ the ongoing Malaria Control Project. 

The recent unfortunate civil disturbances in 
Sri Lanka, adaed to the commitments of the Government 'lio 
the large development projects undertaken with the multi
fold objectives of increasing agricultural production and 
employment opportunities? and improving the overall living 
standards of the people, make it all the more imperative 
yhat we loo~ to foreign sources for supporting the Malaria 
Control Programme. 

In this connection I might mention thgt the need for 
fresh commitments for the purchase of Malathion is critical 
since the balance of funds available under the existin~ Qid 
programme for inDecticide (US AID Project No. 383-0043) 
is barely sufricient to meet the requirements upto the first 
quarter of 1984. 

To finance the balance of our insecticide requirement! 
in 1984 through 1986,and to initiate technical assistance, 
training, operations research, pilot projects, education 
i.nd information and other activities aimed at introducing 
alternative malaria control meaSllres which will lower 
future dependence on foreign aid, we request the following 
assistance fiom US AID : a sum of US $ 4.0 Million in grant 
funds and a sum of US $ 10 0 0 Million in loan funds. 

Your besG efforts in this connection will be 
greatly appreciated. 

Yours sincerely, 

~~ 
(Mrs) 8 L Kuruppu 

for Director of External Resources. 
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Sri Lanka 

Draft Project Authorization and Request 
for Allotment of Funds 

Annex IB 

Malaria Control 
Project No. 383-0043 
Amendment 2 

Pursuant to Part I, Chapter I, Section 104 and Chapter 2, Title I of the 
Foreign Assistance Act of 1961, as amended, and Delegation of Authority 
No. 133.1 dated April 15. 1982, I hereby authorize a loan of U.S. dollars 
10,000,000 and a grant of U.S. dollars 4,000,000 for a total of U.S. dollars 
14,000,000 (the "Authorized Amount") to the Government of Sri Lanka 
(the "Cooperating Country") to help in financing certain foreign exchange 
and local currency costs of goods and services required for the project 
as hereinafter described. The project consists of a program to reduce the 
annual incidence of malarja to fewer than 35,000 cases by 1967 and to make 
substantial progress toward institutionalizing an effective, self-sustaining 
malaria control program. Plans call for $5.5 million of the A.I.D. financing: 
herein authorized for the Project to be obligated in FY 1983 when the Project 
Agreement is executed. The balance will be obligated FY 1984 and FY 1985 when 
a Project Agreement Amendments are executed. 

I approve the total level of A.I.D. authorized funding of U.S. dollars 
30,000,000, including the increment authorized above, during the period 
F~ 1977 through FY 1986. This represents a three year extension of the project 
PACD which was approved by AA/Asia in the attached memorandum dated May 11, 
1983 and confirmed in State 139173 (Annex IC of PP Suppletoent). 

I hereby authorize the initiation of negot!;Jtion and execution of the Project 
Agreement - by the officer to whom such authority has been delegated in 
accordance with A.I.D. regulations and Delegations of Authority subject 
to the following essential terms and covenants and major conditions, together 
with such other terms and conditions as A.I.D. may deem appropriate. 

A. Interest Rate and Terms of Repayment 

The Cooperating Country shall repay the Loan to A.I.D. in United States 
Dollars within forty (40) years from the date of first disbursement of the 
Loan, including a grace period of not to exceed ten (10) years. The 
Cooperating Country shall pay to A.I.D. in United States Dollars interest 
from the date of first disbursement of the Loan at the rate of (a) two 
percent (2%) per annum during the first 10 years, and (b) three percent 
(3%) per annum thereafter, on the outstanding disbursed balance of the 
Loan and on any due and unpaid interest accrued thereon. 
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B. Source and Origin of Goods and Services 
~v 

Except as A.I.D. may otherwise agree in writing. goods and services 
financed by A.I.D under the Project 'shall have their source and origin 
as follows: in Code 000 (U.S.) for insecticides and drugs; in Code 941 
countries and in Sri Lanka fOl equipment and training. 

C. Prior to the initial disbursement or the issuance of the initial 
commitment document under the Project Agreement, the Cooperating Country shall 
furnish in form and substance satisfactory to A.I.D.: an opinion of council 
acceptable to A. I.D. that the Project Agreeme',l.t has been duly authorized 
and/or ratified by, and executed on behalf of, the Cooperating Country, and 
that it constitutes a valid and legally bidding obligation of the Cooperating 
Country in accordance with all its terms. 

D. Prior to disbursement for each year of the progra~, the Cooperating 
Country shall furnish the following in form and substance satisfactory to A.I.D.: 

1. Conditions Precedent to First Disbursement Under the Loan Portion 
of the Agreement 

Prior to initial year disbursement of the loan, the Borrower/Grantee 
shall, except as AID may otherwise agree in writing, furnish to 
AID in form and substance satisfactory to AID: 

1. Evidence that the Borrower/Grantee has made its best effort 
to promptly implement the recommendations resulting from the 
June 1983 multi-donor review. 

2. Evidence that the Borrower/Grantee has fH1ed with qualified 
personnel at least fifty percent of each category of the 
following key vacancies and has plans for filling the remaining 
fifty percent of each category within six months. 

a) Profess16nalsfor AMC Headquarters 

1 Medical Officer 
1 Entomologist 
1 Parasitologist 
3 Staff Off icers 
1 Public Health Inspector 

b) 11 Regional Malaria Officers 

c) 75 Microscopists 

d) 9 Entomological Assistants 

e) 5 Medical Laboratory Technicians 

3. Evidence that the Borrower/Grantee agrees to provide GSL 
funds required and procure at least 20 percent of insecticide 
requirements in 1985, 40 to 50 percent of insecticide requirements 
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in 1986 and 100 percent of insecticide requirements 
in 1987 and subsequent years. 

2. Conditions Precedent to Second and Third Disbursements Under Loan 
Portion of the Agreeme~ 

Prior to second and third year disbursements of the loan, the 
Borrower/Grantee shall, except as AID may otherwise agree in 
writins, furnish to AID in form and substance satisfactory to 
AID: 

1. Evidence that the Borrower/Grantee has made its best effort 
to promptly implement the recommendations resulting from the 
annual multi-donor program reviews of 1984 (second year CP) 
and 1985 (third year CPl. 

2. Evidence that the Borrower/Grantee has continued to make 
satisfactory progress in filling vacant staff positions, 
revising job responsibilities in accordance with program 
needs, and adding additional staff as required to carry out the 
approved Plan of Operations. 

3. Evidence that the Borrower/Grantee is complying and planning 
to comply with ita agreement to provide GSL funds required and 
procure at least 20 percent of insecticide requirements in 
1985, 40 to SO percent of insecticide requirements in 1986, 
and 100 percent of insecticide requirements in 1987 and 
subsequent years. 

3. Special Covenants 

1. The Sri Lanka Malaria Control Program. The Borrower/Grantee 
shall maintain continuing and effective malaria control. 

2. Funding RequirementA. The Borrower/Grantee shall provide all 
necessary funds, in addition to the !oan and grant, for the 
timely and effective execution of the malaria control program. 

3. Annual Plans of Action. The Borrower/Grantee agrees to implement 
the Plan of Operations through annual Plans of Action reviewed 
and approved by the Ministry of Health, WHO, and USAID. The 
Ministry of Health shall have authority to amend, modify or 
alter annual plans with the approval of WHO and USAID. 

4. Review and Evaluation. The Borrower/Grantee shall cause to be 
held monthly internal review meetings with MOH, WHO and USAID 
and annual multi-donor reviewf by Ministry of Health Officials, 
WHO, AID, and other donors to the prgram as appropriate. 

Signature 
Mission Director 

Date 
:\ 
\ 
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INITIAL ENVIRONMENTAL EXAMINATION 

Project Location 

£roject Title and Number 

Funding Planned - F~endment 2 
- LOP 

Life of Project Amendment 2 

Project Assistance Completion date 

lEE Prepared by 

Date Prevared 

Sri Lanka 

Malaria Control, 
Amendment 2 

$13,996,000 
$29,996,000 

Three Years 

October 31, 1987 

Lawrence T. Cowper, 
AID/WI ST/Health 
Health Science 

Administrator 

October 15, 1982 

Threshold Decision: Pursuant to the authority delegated to 
tne USAID Director and based on an Initial Environmental 
Examination for the proposed use of AID project funds·to 
support a targeted comprehensive anti-malaria program involving 
intradomiciliary spraying, drug distribution, larvididing, 
source reduction and natural biological controls as described 
herein, I recommend the following negative determination: 

"The proposed action is not an action which will have a 
significant effect on the human environment over arid above 
that described below and is, therefore, not an action for 
which a more detailed Environmental Impact Statement or 
Assessment will be required under this project. 1I 

Mission Director's Concurrence 

AUtjust 30, 1983 

Date 
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1. Project Description 
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This project will provide technical assistance. support for applied 
research in malaria control, training, and commodities to assist the GSL 
to implement its Plan of Operations for a nation\<lide malari.a control progr2..::1. 
The Project will provide funding to be used in an effective malaria control 
program focusing primarily on the rural population of Sri lanka, thus 
enhancing economic and social developrrent in the fl.elds of heal th and 
agricul turoe. The project will enh2nce the quality of the environment in 
those areas where source reduction ard water management practices are made 
a part of the program. Insectir.ides will be used in the program, but these 
chemicals which have been used in Sri Lanka with no adverse effects over 
the last five vears, will be applied in a manner which is not detrimental 
to the environment. f-Iealth safeguards are in place in the field program, 
and careful attention will be paid to training and .supervision in the hatidling 
of insecticides. The Anti-Malaria Campaigrl (AtvK:\) has appUed over 14.0 million 
pounds of C.P. insecticides over the last fie years without one serious case 
of insecticide intoxicatlon. 

II. Evalll,tion of Ehvironmental Itnpact 

The A.I.D. Bnvironmental Impact Statement (EISi included an in-depth review 
of the impact of malaria programs on the environment. The conclusions of 
the EIS were that the major insecticides used in world-wide malaria control 
programs have a favourable risk-benefit impact on the environment dUe to 
their method of application in public health programs. In 1977. a comprehensive 
Environmental Assessment undertaken in Sri Lanka concluded that malathion 
was an acceptable insecticide for use in malaria control efforts .. This project 
is an extension of that prc.ject and the same techniques of applying the C.P. 
insecticides will be continued as in the past. However, it is expected that a 
reduction in the amount of insecticide will be occurrirq over the project's life. 
Qle of the purposes of the comphrehensive EIS submitted by A.I.D. and accept-
ed by the Environmental Protection Agency (EPA) was to avoid duplicating 
environmental review efforts for projc~ts of a similar nature in countries 
with comparable cordltions. ~)vironmenlal stud1es have been made on malaria 
control programs in the last four years in India, Thailand, Nepa], and Pakistan 
with a similar favorable ri.sk-benefit conclusion. The points of similarity 
between this project and previous environmental studies, both of C.P. 
insectjcide nse and other methods of malaria control, should obviate the need 
for another analysis. All the above reports are available in AID/Washington. 

In addition to malathion I the Sri Lanka malaria program may be applying the 
organophosphorus (O.P.) insecticide fenitrothion in its spray operation 
program in lirni ted areas of the country. lhder this project, the GSL does 
not plan to use the insecticide DDT durir~ the life of the project. The 
project will be continuing the large-scale application of malathion. Both of 
these C.P. jnsecticides are bio-degradable. The environmental impact of 
malathion has been revi~~ed in previous enviror~ental documentation for Sri 
Lanka and hence is riot repeated in this lEE. 

FcrAitrothion has gone through the sev~) stage trials of screening by the World 
Health Organizati"on (WHO) and is one of the compounds recommended by WHO for 
residual spraying in malaria control prc.grams. Fenitrothion like malathion 
does inhibit cholinesterase activity. HCkJever, Sr i Lank, • .has not experienced 
any health problems in its pilot spray operatins with this insecticide due 
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to th~ safeguards built into the program of protective clothing, frequent 
testi~l of c.holinesterase levels in personnel, adequate supervision, regular 
and refresher training, and proper storage ard distribution practices. 
Feni trothion has been used in Haiti, and' 'Pakistan in.-thei ~ op.eratiCinuLmalaria 
programs ar~ has been scheduled for use in Thailard in 1982. All three of 
these malaria control programs are also being assisted by A.LD. Feni troth ion 
is registered in the U.S.A.witll th(~ Elwironmental Proection Agency (EPA) 
for a variety of uses. 'rhere have been numerous significant studies on the 
environmental impact of fenitrothion since it w~s reported as a chemical in 
1956. These studies include tests on man, cows, dogs, rats, rabbits, fish, 
birds, steers, and sheep. lil a WHO program using fenitrothion as a residual 
insecticide in Kisumu, Kaiya, only one mild case of intoxication was reported 
in 2000 man-days of spraying. Feni trothion was applied widely as a residllal 
spray in the Pakistan in 1981. and no intoxication problems with spraymer, 
or villagers were reported. 

As fenitrothion is a wide-spectrum insecticide, it is apt to kill a number 
of non-target orgam.sms in the areas where it is used unless accurate 
opera tional techniques are adopted. '!'his insecticide is highly toxic to bees, 
but as its primary use in malaria control is as an indoor residual spray, 
this should not cause enviror~ental problems. Additional information on 
fenitrothion is aValIDle in various EA's prepared for other malaria control 
programs in Asia; ard Latin America (Haiti). (Pg. 67 - 71 of Sri. Lanka EA, 
Au:;:Just 1977). 

The project does foresee the use of lnrvivorous fish in the project as a 
supplemental bj.ulr;gical control measure ir, mosquito control in selected areas. 
It is planned to use only incllgenous fish for this purpose in th~ operation. 
There may be experimental use of non-indigenous larvivorous fish, but all 
such trials will be carefully controlled and cleared wi til GSL environmental 
offices. 

In the previous EA of the Sri Lanka Malaria Program prepared ir. Atgust 1977, 
the larvicide Abat~ (trademark) was not covered a.nd a brief environmental 
review is incluclE..<.i in this lEE to Insure understanding of this compound. 
The larvicide, Abate, an organophosphate, may be used as a supplementary 
control measure durirq the life of the project in some focal locations during 
the drier pericxis of the year. 'This compound has beer. shown in stooies to 
be low in toxcity if taken orally and applied dermally. Normal application 
concentratIons of Abate in w~ter under field conditions is about 0.5 ppm. 
Even if an adult were to drink the water treated directly and if 2 litres 
were corlsumed, the maximum amount of .a.bate imbibed daily would be about 1 mg. 
1his compares with a dosage of 256 mg/man/day fed to human volunteers for 5 
days ard 64 mg/marl/days for four weeks without clinical symptoms or side 
8ffects. Throtgh the dermal route, Abate was fourd to be even less toxic. 
Abate has a short half-life. is not stored in the bcdy, and produces no 
known chronic or residue effect. Abate offers little potential for harm to 
human health (Pg.244, AID, EIS). 

III. Recorrrnerdation 

In view of the above examinatIon of the environmental issues of this project, 
It is recommended that a negative determination be made for this program. 



Environmental Impact ~hecklist 

IMPACT IDENTIFICATION AND EVALUATION FORM 

N - No envtronmental impact 

L - Little environmerltal impact 

M - Moderate. environmental impact 

H - High environmental impact 

U - lhknown environmental impact 

:l: Positive impact 

- Negative impact 

Impact Areas and Sub-areas 

A Land Use 

1. Changing the character of the land through 

a. Increasirq the population 

b. Extracting natural resources 

c. Lend cleaning 

d. Char~ing soil character 

N 

N 

L 

N 

2. Al terirq natural defenses N 

3. Foreclosing important uses N 

4. Jropardi zing man or his works N 

5. OU1er factors lllcre"se aqricultural productivity L. 

B Water Quality 

1. Physical state of water N 

2. Chemical and biological states N 

3. Biological balance N 

4. Other factors 
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IMPAcr IDENTIFICATION AND EVAWATION FORM 

C Atmosphere 

1 . Air addi ti ves 

2. Air pollution 

3. Noise pollution 

4. Othor factors 

D Natural Resources 

1. Diversion, al tered use of water 

2. Irreversible, inefficient, commitments 

3. Other factors 

E Cultural 

1. Altering physical symbols 

2. Dilution of cultural traditions 

3. Other factors 

F Socioeconomic 

l. International impacts 

2. C~ange in populalion 

3. Changes in cultural patterns 

4. Other factors 

G Heal th 

1. Qi-:1.ngil\ig a rt3tural environment 

2. Eliminating an ecosystem element 

3. Risk of intoxicatiorl of SNEM staff 

4. Other factors 

N 

L 

N 

N 

N 

N 

N 

M 

L 

N 

L 

N 

M· 
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A SUMMARY OF OBSERVATIONS OF 

INSECTICIDE HANDLING PROCEDURES IN SRI LANKA 
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Major attention was devoted to the quC:!s tion of. heal. th safeguards in the 
AMC f!held program. A review was made of the GSL guideHnes for testing, 
handli~, ard storirtJ insecticides and observed the actual practic8s in 
the field operation. 

The findings and conclusions of this review are reported below as a part 
of the lEE. 

1. Only insecticides meeting Ehvironmental Protection Agency and A.I.D. 
specifications and standards are used in the project. 

2. Procurement procedures do include testirtJ of insecticides at the time 
of manufacture ard at other important tirres as may be determined along 
the schedule lea~ing to tht~ application at th€ village level. 

3. There is a concerted effort on the part of the GSL to store insecticides 
properly, not only at the regional level but also at health district a~d 
village levels. Field checks made on regional insecticide storage 
facili ties during the course of preparirlg this PID iooicated that stock 
control and warehousing practices were satisfactory. The regional 
warehousing reviewed were secure. well drained. with cement floors and walls 
which provided protection from rain m.d sun. Careful inspection was made 
of the residual insecticide containers which were storfd in th~ warehouse. 
There were damaged boXes of insecticide, but generally speaking, the 
warehousir.g si tuatiorl was satisfactory. The External Review Team (ERT) 
in May 1982 also reported that with only a few exceptions, warehouses 
were well-maintained ard stores accurately accounted for. A.I.D.-supplied 
malathion \-las packE::d in clearly labelled boxes made of sui table fibre 
material.This packaging is consistent with A.I.D. specifications which 
will be followeC in the Project. There is a detailed caution label on each 
box. The date of productlon, balch r,umber. manufacturer I s name and lor.~tion. 
product nam8, and chaT\.lcal br.eak.dowl) nr8 allan th.ts label. 
Theft of orgar,ophosphorous (OP) insecticides is not commC:l, and unauthorized 
use of thLs product should not be a problem in this program. 

4. Fr-om the regional and/or h8alth district warehouses, boxes are moved to 
village or spray unit locations just prior to spraying. Investigations 
made durir.g the w-depth external evaluation in May 1982 indicated that 
temporary village stores were satisfactory for the short period of tim 
that the insecticides are stored there. Every effort is made to use storage 
which is secure and which protects the insecticide from adverse weather 
r::oldi tions. Warehousir,g needs continual supervision but is considered 
adequate in the program. 

J. Field teams using Of> insecticides in the districts are given training in 
proper harldling prior to each operational round. A chain of directives 
ylZlS reviec,.led starting at the AMC Headquarters and leading organizationally 
j_o reglonal and sub-regional malaria offices am to the spraying uni 1.s. 
Circulars on malathion usage h"u(~ been issued to all GSL district health 
officers from AMC Headquarters. 
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6. A review of the pcotcc U va equipnent 1 !i~U(~ Lo each man was made. 
Each sprayman is given two sets of clothes which includes a set of 
gloves. Soap is issued for washing the clothes. Spraym~n are instructed 
to wash frequently durirq the day am prior to smoking or eating. 'Illere 
were instances where protective clothirq was not worn and corrective 
action was suggested. 

7. SUpervision of the teams is done by the National and Regional Malaria 
Officers. and Public Health Ir6pectors. Spraymen may work a six-day week 
in the oJ;>eratiur. season. but if signs of depressed cholinesterase a~ar. 
spraymen. are assigned to other duties. 

8. A review of the A~ dloline:"terasE! tenting procedures was done during 
the preparation of this lEE. The R~ional Malaria Officersconfirme<i 
that cholinesterase testing is done on each sprayman and supervisor 
prior to the initiation of sprayirq primarily in order to screen out 
persons who have abnormallylow chvlinesterase levels at the out...set. '!hose 
persons so identifled would p.ither not be hired or be asslgned to duties 
not associated wi th splaYH~. During thf~ 1982 operation. all spray persor.:iel 
were reported as hav u)(J been checked. All personnel er¥J~ed in the opera 'don 
receive trainirq on insecticide management and safety. In 1982. no incidencE:S 
of insectiCide intoxication were reported by the A~. 
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Narrative Summary LObjectivelY Verifiable J Means of Verification I Important Assumptions 

Indicator · 
.. -j - - - .- - - - ... -- . 

i 
Program or Sector Goal: ~ 
The broader objective t 
to which this project ! 
contribution: (A-I) I . 
To reduce 
mortality 
diseases. 

~, --.. 

, 
morbidity . and~l. Reduction of malaria 
from endemic !hospitalization rate from 

287.8 per 100,000 populatio 
in 1982 (13th ranking cause) 
to fewer than 100 per 

,100,000 population by EOP. 
iReduce malaria mortality 
'from 32 reported in 1982 
;frorn hospital data (None 
!confirmed by AMC) to near I zero by EOP. 

I ~ 
I 

Evaluation of statistic 
from the Registrar 
General, Dept. of Censu 
and Statistics,Ministry 
of Health 'and oths= 
health organizations 
both-public and private 
Reports from ~mH, WHO. 

Sustained economic growth 
to support national health 
services. 

Continued GSL commitment 
to supporting its health 
services. 

Continued support by w~O. 

' .. ~ 
t"t. 
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~ 
~ 

til 
~ 
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Narrative Summary 

Project Purpose (8-1_) 
(higher level purpose) 

To control the frrcioence 
o£ malaria. 

(lower level) 

To improve the effect
iveness of insecticide 
spray operations 
insti tutionali ze effect-. 
ive surveillance and -
introduce alternative 
malaria control activi
ties which minirr:ize the 
need for house spraying 
with insecticides. 

• f 

Objectively Verifiable Indicators 

Reduction of malaria to 
35,000 or fewer total cases 
annually by 1987. 

1. AMC fully and properly 
staffed and effectively 
operating to maintain con
tinuing malaria surveillance 
and control. 

2. Increased local involvement 
and cooperation with other 
GSL institutions. 

3. 3500 Volunteer Treatrr~nt 
Centers (VrC) in place. 

4. Inter-Ministerial Malaria 
Council functioning. 

5. Four vector control and/or 
other auxiliary or substitute 
methods for house spraying 
tested and, where applicable, 
implemented. 

Means of Verification 

AMC surveillance records, 
case records of public and 
private hospitals, health 
posts and centers, validated 
by: annual multi-donor 
assessments, AID mid-term 
and EOP evaluations, and 
continuous monitoring by 
long and short-term 
advisors. 

Same as above, plus AMC 
annual report. 

I 
i 
I 
I 
I 
I 

.j 

Important Assumptions ---------

1. Continuing GSL priority 
given to anti-malarial 
activities. 

2. Adequate GSl budgetary 
support. 

Research within Sri Lanka and 
world-wide will define 
appropriate alternative 
methodologies to provide 
viable operational methods 
for control of malaria. 

Major malaria epidemic 
does not occur. 
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Narrative Summary Objectively Verifiable Indicators Means of Verification 

Project.Ou1£Q:tJC-l) 

1. House spraying with 
residual insecticides 
targetted and stratified to 
provide coverage where and 
when needed so that total 
insecticide spraying is 
reduced. 

Reduction of perennial and 
seasonal spray a\'eas and 
increase in non-spray or 
focal spray areas as follows: 

Area 
Perennial 
Seasonal 
Non or Focal 

1982 
26 

39 
42 

107 

EOP 
13 

29 
65 

107 

2. Fun(tlonln~. effective J 1. All PCD slides are examined an 
.:lnd cort'r-,.,',,' ~,,)ldt'cli('lo"i("a\,reported by AMC to concerned 
nar",':.,l" ;lLJ:, Jild i'r:~l''''G· I HL'alth lnstltutions vl1thln 5 ,. 10 
lJ:':1C,J~ '-.,'-~":' I';" 'e ...1': yS ot co11ectl0n. 
'..~v·~t:."lJ " , ,~~~-(:ct ',,)1 •. _'. ,A1' slides fraln ma!arid 'v'olur,-·. 
\~~\J :'~l' !~ )1,; ~ t 1.~"1·'r(", ir-e examined by /\j"\C (:nd ._l~~~ 
,:-~t:j .. 1': t·;.~: ~', ~:·,~·t :'~.; ; .... i ! !~:'t\ort~:d to the V'iC w~th1n 10,,-d(1)-1. 
"'" i:>,! ' ,'.' I .L Ifli.."eil"e ;leo Ag<>ntes to :'30 I 

I by EOI'. ! ! 4. Reslstance tests on A. Culici- I 
! faces adults completed each year i 

in 75;;' or more hea lth areas. 
5. Minimum of 125 resistance 
tests completed each year against 
other Anopheles species and other 
candidate insecticides. 
6. Minimum of 3 intensive field 
investigations for parasite resis 
tence to drugs each year. 
7. Minimum of 8 research studies 
in progress to improve existing 
and/or evaluate new control 
methods. 

(continued) 

1. AMC annual report. 
2. Annual multi-donor 
assessment of operations. 
3. Mid-term and (OP AID 
evaluations. 
4. On-going monitoring by 
long and S:lort-term 
advisors. 

Important Assumptions 

1. Continued availability of 
residual insecticides effective 
against the vector. 
2. Implementation capacities 
exist for alternative control 
methodologies. 
3. Household acceptance of 
insecticide spraying will 
improve through health educa
tion and community involvement. 

1. Available trained staff . 
2. Malaria education improved 
jn publ ic and privdte secto:'"'s. 
). MUH dctivf:'!), p~~rti~·jpates. 
~ ~~a,jlo COI!"~;1un~(>Jt1on 

j"\~ f~~.;.ir"'';'' d.TJpr·u./::'~ V'I G~l . 
S. I: ~~I;'\lp (;I~;\;lPuter ,;,Ystems 
,:-j~~ )~! id~.)nt: Pied or developed. 

H 
H 

w 

jmenustik
Best Available



Narrative Summary 

3. Effective vector control 
program in place in pilot 
areas to rep1ace house 
spraying. 

4. Effective presumptive, 
prophylacti w and radical 
drug treatment systems in 
place and responsive to 
surveillance data. 

Objectiv~ly Verifiable Indicatorsl Means of Verification 

(continued) 
8. Existing regional laboratory 
capacity increased from 7 to 16 
by EOP. 
9. Two Entomology Assistants 
generally available in all 
regions by EO? 
10. Radio communications net 
(17 sets) between regions and 
AMC hea~'1uarters in place by end 
of 1985. 
11. Micro-computer and data 
storage and retrieval systems in 
place with 2 trained operators 
by end of 1985. 

1. Operational implementation of 
at least 2 projects to test 
feasibiljty of replacement of 
house-spraying with alternative 
control methods in representativ 
areas by EOP. 
2. Seven research projects to 
test various methods of vector 
control under Sri Lankan 
ecological conditions completed 
by EO? 
3. Continuing vector census 
systems installed in each 
region. 

1. Increase in A~B.E.R. to 
10% by EOP. 
2. Research projects initiated 
in side-effects, acceptance rate 
G 6PD associated problems by EOP 
3. Radical tr~atment initiated 
within maximum of 14 days after 
blood sampling. 

Same as above. 

Same as above. 

Important Assumptions 

Suitable methodology 
available which can be 
adapted to Sri lankan 
conditions. 

Anti-malaria drugs are 
available which continue 
to be effective against 
existing parasites. 

;r. 
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Narrative Summary 

5. Malaria education and infor 
mation program in place and 
serving all levels of AMC, 
MOH informers, educators and 
potential beneficiaries. 

Objectively Verifiable Indicator! 

1. Three annual workshops and 
seminars completed and publicizea. 
2. Appropriate information 
materials designed (by end of 
first year), printed and dis
tributed to all malarious areas 
by end of 18 months. 
3. Appropriate educational 
presentations initiated in 65 
malarious areas. 
4. Sociological and market 
research to design and te~t 
motivational programs ~ompleted 
by end of 2nd year. 

Means of Verification 

Same as above. 

Important AssunmJions 

Technical and creative skills 
locally exist for design and 
production of lEe materials. 

5. Twelve or more annual media 
placements for informing and 
educating the publ ic. K ... = =s_ 

• Revised, intensified and i. Three annual seminars and 
continuing training programs workshops covering all phases of 
for staffs of ~~C and other malaria control completed by EOP 
relevant institutions. 2. Included in annual seminars 

and all N"C training courses is 
component on social marketing 
(i.e. social. cultural and 
behavioral skills necessary to 
induce changes in behavior). 
3. U.S. short-term training of 
top-level medical and entomology 
personnel in vector control as 
applied to malaria control: 2 
per year for 6 by EOP. 
4. Out of country, in-region 
training of mid-level personnel: 
30 by EOP. . 
5. Reduction of the one-year 
initial training required for 
microscopists to the three months 
relevant to malaria diagnoSis in 
order to fill the vacant position' 
ASAP,with remaining nine months 
required for general lab techni-

(continued) 

Same as above. 

1.Necessary Cabinet-level 
support available. 

2. Appropriate candidates can 
be identified and cleared. 

3. Suitable courses on malaria 
control will be available in 
the Asia region. 

".> 
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Narrative Summary Objectively Verifiable Indicatorsl Means of Verification 

7. Effective program planning, 
management and evaluation. 

(continued) 
cians to be ~rovided at a later 
date. 
6. Initiation of specia1 courses 
in vector control, first for 
entomological staff, later for 
all AMC personnel, and finally 
for personnel of other institu
tions and community development 
groups: 6 courses by EOP. 

1. Yearly Plan of Action prepare 
and approved. 
2. Existing Plan of Operations 
is revised in 1984 and Plan of 
Operations for 1987-91 prepared 
by end of 1986. 
3. Evaluations completed in 
1984,85 and 86. 
4. AID mid-term (18 month) and 

1

- final EOP evaluations completed. 
5. Indicators for outputs 1 
through 6 achieved in timely, 

~ effect i ve rna nner. 

Same as above. 

""---') 

" 

Important Assumptions 

GSL priority for malaria 
control continues. 
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Narrative :)u,tIllary Objectively Verifiable Indicators' Means of Verification Important Assumptions 

)roject Inputs (0-1) j .. 
;overnment of Sri Lanka (GSL} 
;. Adequate funds for MC 
lperations over LOP, including 
·urchase of insecticide not 
,ro· ... ided by AID, with plans fo • 
:ontinuing support after 
. ermination of AID assistance. 
:. Adequate personnel staffing 
or AMC. 
. Adequate facilities for 
MC through in-kind support of 
ther GSL health institutions. 

AID 

Training 
Operational research 
Pilot projects 
Education/information 
Planning , management and 
evaluation 

GSl 
1. GSL budge~$14.33 million 
(1982 Rs. equivalent) and 
funds delivered to AMC as 
requirec. 
2. Approved Plan of Operations 
exists over LOP. 
3. 21: current ~~ vacancies 
reduced to below 5% by EOP and 
key vacancies (RMOs and central 
managerial staff) reduced to 
near zero bY198~. 

USAID 

1. $ 340,000 
2 .. 240,000 
3. 150,000 
4. li5.000 
5. 260.000 

Technical assistance 16
• 

1.130,000 
Regional laboratories 7. 100.000 
~tingenciesi~riIla£±on ' B. 1.505.000 
Insecticide 
Multi-donor reviews 
AID evaluations 
Total 

,orlO Heal~n u~gan~zat;cn \WHUJ! 
:. Six person years of 
,dvisors/consultants. 
~. Limited commodity support I 
lnd training support. I 

ther Donor : 
. Government of Japan-vehicles I 

I 

9. 1.0.,000 .. 000 
10. 80.000 
11. 80.000 

$14.000,000 

. WHO' 
1. Advisors/consultants $600,000. 

2. Commodities/training $90,000. 

1. $300,000 (,"der "egoti'tio"1 

GSL 
1. Annua lGSL/f1OH budget, 
and AMC budget/fund 
availability. 
2. Staffing lists. 
3. Field visitations . 
4. Provision of support fo 
AMC in national planning 
documents . 

USAID 

GSL 
Adequate political and 
executive support for the 
malaria control program. 

---~ 

USAID 

1. Trained AMC staff 1 Availability of adequate 
2. OR project documentation funds 
3. Pilot project documents 
4. Education programs in 

field 
S. Effective management 

information system and 
improved operations. 

6. Con~ultations occur as 
sc he~~uled • 

7. Lab capacities exist. 
8. NA 
9. TA and backup provided 
O. Receiving _repor~s 

WHO 
Presence of WHO advisors 
and WHO documentation, 
both in Sri Lanka and 
WHO/S.EA~O. 

1. vehicles arrive 

WHO 
WHO budget projections are 
realized. ~ i 

::s I ::s • 
- ------ -- .. _.~--\ 

H 
1. Negotiations successful~ 

~ . 
~ . 

I 



Annex III A 

?pidemio1ogica1 background~968-1982 

Year NuI'IlOOr of slides Number of cases Percent of Percent of all 
.. ,. examined (positive slides) positive slides cases that \\ere 

p~ fa1ciparum _ 

196B 1,6B1,052 440,644 26.2 0.2 

1969 1,466,467 537,705 37.1 0.7 

1970 1,500,414 488,202 31.2 0.3 

1971 1,371,465 145,368 10.5 2.7 

1972 1,545,700 132,604 8.6 2.6 

1973 1,455,572 227,713 15.6 4.2 

1974 1,423,000 315,448 22.2 8.3 

19.75 1,492,008 400,777 26.c) 15.9 

1976 1,408,644 304,487 21.6 6.2 

1977 954,756 262,460 27.2 4.1 

1978 968,327 69,685 ~ 7.2 2.7 

1979 1,OCl,216 48,004 4.8 2.8 

1980 003,692 47,949 6.0 3.1 

1981 892,143 47,383 5.3 2.6 

1982 1,166,171 38,566 . 3.3 4.2 

** 
1983 (first· 4 m..''l1ths) 21;85'3 5.0 

* The Sharp dr'll in . the slide positivity rate in the last five years is 
difficult to explain in vieW. of the fact that roc.st blocrl films are taken 
fran persons who ' carplain of fever. 

** Early 1983 figures may indicate the beginning of an upward trend 



The national API (nurrber of cases per 1000 of 
pcpulation) was 2.5 in 1982 

API Nurrber of M.O.H. Average 
districts A.P.I. -

above 10.0 10 J.5.5 

3.1 - 10.0 11 6.2 

2.1 - 3.0 4 2.4 

1.1 - 2.0 24 1.4 

be1CM 1.1 36 0.3 

non malarious 23 0.0 

Total 108 2.5 

1\nnex III A, p.2 

The constant shift of dtsease incidence is dananstrated . 

by the fact that in 1980 there were 14 areas with an API above 10.0. 

In 1982.J 4 of these regions ranained above 10 .OJ and 6 new areas had 

risen to the greater than 10.0 API category. 

The 1982 nc report shCJli.Jed a 25 percent increase in 

the number of cases of P. falciparum. 

if 
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Annex III B 

Needed Operational Research Studies 

I. Those projects which will enhance present epidemiological, 
surveillance and control functions. 

A. Parasitological 

*1. Development of serologic methods for epidemiologic 
and surveillance applications. 

*2. Sensitivity of P. falciparum to drug therapy, 
4-aminoquinolines and alternative drugs, i.e. 
Fansidar using in-vitro testing. (25 micro tests 
conducted in 1981). 

*3 Sensitivity of p. falcicarum to Chloroquine by 
in-vivo testing-or-hosPltalized pptients. 

*4 Relapse rate of treated P. vivax cases, testing 
different treatment regimes by films and by 
serum antibody monitoring. 

*5 Control by Cherno-prophylaxis without insecticide. 

*6 Control by rigorously applied presumptive 
treatment only. 

*7 Control by combined prophylaxis/insecticide use. 

B. Genetic 

1. Clarification of degree of existence of G-6 
P.D. deficiency by regions, social grouping etc. 

*2. Correlation t any) between G 6 P.D. deficiency, 
Primaquine ana development of hemolysis, with 
reference to dosage administered. 

C. Entomologic 

*1. Appraisal for a significant difference in 
transmission between seasonal and perennial 
spraying in areas presently desisnated as 
perennial - with variables of intensive 
surveillanc~,treatment and acceptance factors. 

2. Screening of indigenous species other than 
Anopheles culicifac~ as potential malar;...a 
vectors. 
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3. Determination of infective rate of A. culicifacies by 
methods other than dissection,i.e.,radio-active-rmmuno 
assay method - concentration sporozite count. 

4. Restins place preference of A. culicifacies for 
different types of surfaces. 

*5. Confirmation of suspected insecticide resistance when 
there is survival of more than 30 minutes with 5% 
impregnation by studying. 

the adult, its progeny, (insectary) repeat 
testing, ex~anding to neighbouring areas for 
specimens; 

testing of testing materials and testing methods 
for potency etc. 

*6 Search for a pesticide -- (bed bugs, cockroaches) that 
could be 

(1) mixed into malathion; 

(2} independently applied by sprayers during a 
household spray operation. Study effect of 
the procedure on acceptance rate. 

*7 Triais;with existing and newly developing insecticides,: 
evaluation for resistance by Anopheles, length of 
effectiveness on sprayed areas, toxicity to spraymen, 
household occupants; damage to spray equipment and 
household contents. Computation of cost-benefit 
ratios. 

8. Establishment of vdiscriminating dosages". 

9. Field trials of feasibility of substituting source 
reduction and larvaciding for house-spraying under 
various conditions. 

D. Immunologic studies 

*1 Evaluation of newly developed and established lnethods 
of ascertaining infection in humans by serologic 
methods i.e.IFA, RIA, ELISA with a view to incorporate 
methods to, 

(1) use as a~ epidemilogic tool; 

(2) assess relapse phenome~a in ~~vax. 



Annex III B, p.3 

.E. Socio-E~onomic-Cultural 

*1 To study variables that influence -

(1) participation in control or treatment programs; 

(2) consequences of malaria infection - morbidity, 
associated nutritional and health problems; 

(3) motivational improvements; 

(4) economic consequences of malaria. 

II. Those projects designed to test alternative methods of 
malaria control under local conditions. 

A. Bio-environmental control of vectors. 

*1. Bacillus Thuringiensis - production ane utilization 

*2. Larvivorous fish - most effective, durable and 
available types. 

- methods of production and 
utilization 

*3 Selective larvicide techniques - frequency, 
components i.e. Al:)ate , micro-layer foam. Method 
of distribution, best ar.eas for application. 

~ Periodic flushing of irrigation system waterways. 

*5. Cleaning away vegetation, including weed-eating fish. 

~6. Nematode use for larval control. 

*7. Co~~unity participation projects - drainage, clearing, 
larva skimming, la.:viciding etc. 

B. Entomologic 

L Implications of agricultural use of insecticides on 
vector population and vector resistance. 

Cytogenetic studies of A. culicifacies with 
reference to resistance development potential. 
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c. Mechanical 

*1. River flow and meteorolqgicaldata as an 
early warning system for the detection of 
malaria epidemics. 

*2. Community vector. control 

source reduction practices applicable 
t.hrough community participation - e.g .. , 
Sarvodaya program. 

3. Study of water usage patterns and possibility for 
use of water level control as a vector control 
measure. 

* Indicates high priority projects. 



Annex III C 

Preliminary Job Description for Long Term 

Epidemiologist/Project: Coordinator 

I. Technical Responsibilities 

Assist the AMC in 

A. Tracking progress of the epidemiological status of malaria 

B. Planning AMC activities relat2d to 

- epidemiology 

- surveillance - entomological and parasitic. 

- drug treatment 

- in-country and out-of-country training 

- commodity needs and use 

- logistics ~ vehicles, equipment. buildings 

- new operational support research projects 

- operationGl assessment programs 

- institutional changes 

- safety procedures 

- community participation programs 

- inter-institutional coordination and collaboration 

- institutionalization of r~lation8 between AMC and other MOH divisions 

C. Overseeil.g operational research and pilot projects 

II. Coordination Responsibilities 

A. Plan and make necessary arrangements for, in collaboration with 

AMC and USAID, the project inputs provided under AID-funding. 

B. Handle in-country logistics required for utilization of AID-funded 

inputs. 

1/ f' 

" 
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C. Prepare documentation and obtain needed approvals ; related to 

AID-funded inputs as required. 

D. Keep USAID and AMC informed of the status of the project through 

both written and oral reports. 

E. Serve as liaison between USAID and AMC. 



PRELUUNARY JOB DESCRIPTION FOR LONG TERM 

VECTOR CONTROL SPECIALIST/MALARIOLOGIST. 

Annex HI D 

1. Organization of vector population sutVeillance systern 

a. Training of N:IC persormel in vector census 
techniques 

b. Assistance with recruitment and training of 
volunteer vector census~takers 

2. Assisting MIC vector control activities 

a. Training of JlMC personnel in vector control techniques 

b. 1-..ssistance in establishi.'1g a systan of camrunity 
invol veroent in vector canteol 

3. Training 

a. As above 

b. Assisting a..T1d advising re training of other WI personnel 

c. Planning and assisting with out-of-country training· 
plan ~ including selection, briefing, and de-briefing of 
carldidates. 

4. Research 

a. Advising and assisting AMC personnel in the choice of 
projects to be carried out in-house, in cooperation with 
other Sri Lankan institutions, and with the help of short
term consultants. 

b. Assistance to any of the above in preparing protcxx>ls. 

c. Monitoring prcqress of research projects. 

5. Use of Short-term Consultants 

a. Assist NIC and AID in establishing priorities and 
selection of cmsultants 

b. Briefing and assisting conSUltants 

i" j 
i 
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6 • Progr arming 

a. Assistance to both AID and l\MC .in prepara~ion 
of plans of action and prograrrming doct.urents. 

b. Preparation of reriodic reports on prcqrese 

7 • ccmro:li ties 

a. Assistance to we in detennining r~rerrents 
and to AID iP preparation of PIo/e IS, etc. 

8 • MimageIrent 

a. Assistance to Pl!C in fields of personnel managerrent, 
logistics, transport, ccmnunications, etc., 

b. Assista:1ce with the institutional changes _ 
required ~J the shift fran hoose-spraying to vector 
cootrol as the major rreans of attack. 

9. Coordination 

AM:: - Other sectors of MOH or other Ministries, 
Sarovoo.aya program, Maha~li Authority, Universities, 
etc. , 



Annex 111 E 

Offico of th~ Suporintendent, 
Anti-Halal'is Csmp<lie,n, 

Colombo 5. ;:Gth, Oct., 1982. 

/-L\..LA iUA C! III rO'I'HE!lA p"f 

,(her rJ b~vo boen inquirico frOe) tho periphory 
about the diff(~r('n t typos of trl,S tm.ont ro(;ommonded \U1der 
various cirC'.Lst:.ncee in tho 11alaria Control PrograDlme. Theso are aD t'ollO\1!! :-

);.,.. ...... ----
This 1s aclrniniotered to 1111 o1ini~/al Illld ws .. pea ted oases of mala~ia at the time ot blood~llming and to all miorosoopically conclrmed canes, 

A nomM ... ','.;.!..;.;: ;;! . ..." ,_v:._.:.... ~ ~ "l:' "rnoniaqlline and 
primaquine will act on ell at'lL'Ml of the parosi to in both C,f!tl£!.'P.?I.'3e and .p.v.i.~ male1'.l.6 rcmllting in a radioal O\U'G. It 18 beat not to administer primaquine during the sativa phaa, of the ~i&&ase. Pleeae Beo page (4) for details.) 

'l'ABLE I - CHLOP.O wnm &: rR1l1A~nlE 
(1D QxpreBsed BS mga. ot bano) 

Please note on day 1 Chloroquine j. B given in cUrtdod do"es for ages ehove 1 yoar. Tho first doue is tho loading deBe and the other 1s the sooorA dose tollowln« loading dose attar 6 hours. 

,', 

Best AYailable Document 
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This is thetredtme •• ·~ Di"len to a perBOn who is 
pre8'U1ll8d to have or BUopected of having malAri R., The objeotive of presuwptive treatment is to rolieve symptoms an4 prevent t:cansndsBion until the diagnosis is con!'!rme¢ when radioal treatment (Table 1 or 2) oan begin, 

A blood-film Dhould bo taken from all such.caaca bofore administration of anti-malarial drugs. If the examination of t~ blood-film oonfirms tho diagnoBja, action ahould be taken to contaot the patient and otart Radical 'l'r(:~trotln-l;. 

TABLE 3.. ClrLOnoQUINEj AMODIAQUINE AND PRIMAO,UINE 
(1a expreDDod &6 mGa. baae) 

--;;G~-~}ni:~lJ·~:~ ~~~ j5::r;~_ ~i;~!~J 
OHLOROWD1E 75 Ill8 1 '5tJ 225 I 4;0 600 

::~:;;-:; --.~ ~~4fj~~ -~-~~ 
i 
/ 

J 
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MASS DRUG AlJIDrrSTIMTION : 

------------~---------~ 
It .1u ind.!oated in (trQSS where there are· tooal 

lll8laria outbreakkl or ep!~sm1ca. in addition to inseotioide 

s~Y1n8 and ,')the:c lQeaS\U'eB~ 001; it is not a aubati tu to tor 
prqpet' spraying. 

TABLE 4 - MASS DRUC AOOlJISTlU.l'ION 
(is expvesse<l ae mgs. of bue) 

ClUldren undo:!: one year lind e:cpeotent llo'tihers 

~ Dot treated. 

Prophylaxis o~ supprtra81011 aims tit euly aot~QIl 

?n ervthroo1Uc torms when th~ are r.leas" by the PriM:q 
tissue tOl'ld. AdJU.n18~t1on ot the BUppre8J!j1v~ ~ .hou..l4 
oont1nue as lODB as the ~Hon B~ay8 in tht mal~lMll1J UH ..ad 

cont1.nue for a month 9ll ~tw:nin11 to thtt no~larleAW ute. 

Prophylaotto/suppre!'Jl'Jive treat\llont is g:l.ven 80 

genflW proteotion to group. ot persons oX' incl1vJ.4uslla U"1n6 

in 1l1alariou8 areaa tor: ,.horl or ~0ll8 pe1'1odS and to 1ndJ.'lt4uallJ 

who ~ to malar:1,OUfI area. tor a sbort p&riofi. 

It i8 neoelJliory that tho person should_ etar.t ta.kJ.ng 

tho treetment the day before I'Intor1ng the malariQ1.1S U$& tmd 

oontinue it weakly during the stay there and oontinue t~B 

ant1~1a;ial,~ lor a ~h&r period of 4 weaks on zetuxn-

1ng to ~lanous ueas. 

Chlorot!U1ne or amo(l.iaquine is recOlllIIIenderl to bl) 

tak4m welei')', 

I 
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TABLE 5 -

..... _ .... __ c. .... ---. ... __ t ..... ___ .. 

CHLOROQ~INE OR ANODIAQUIHE 
(is expresse~ as mga. of base) 

' . 

If' t~eful tlhere the area is very ·well localised 
with small numbers of peopl~ involved, 1£ the operation is to 
be effeotive. Hovement of people aC'<!s to the difficulty of 
auperv1siJ;lg this form of drug d!atribUt1on. 

TABLE 6 ... r-IASS RADICAL TRE.\'.l'i-IC:ipr... CHLORO:WDru: & PRIMAQ.lJmE 
(is expresnad as mgs. ot base) -, _..-._--_ .. .. -.. ' ....... 

DAY DRUGS t 1 - r: Yea1.'~ 
~ .... - .••. e, ._~ ..... 1--.... _, 

CHLOROQUmE 150 , 
~- .. " .. .... -. ...... -_ .... -. .. 

.,.,. .... -I--·+---.. ···-~ 
6 -10 111-15 lOver 15 

::~.;~~.: rT~f~~-200 300 450 
...~ .... -~ 

PIID1AQUINE 3.15 ----........ 
CHLOROQUINE 75 

2 -
j 7.5 : 11,,25 i 15 r .;;;-t=;~;.~ +--;;;-,--_._ .. -+---~---

PRD1AQUINE '.75 
CHLOROQl1INE '75 

3 -.-
~~Q~~ j.3:??.-. 

4 P'RDiAQunm 3075 

· ~1~ 5 PRIMAQUINE 3.75 ,---..1 .. . ___ . . ___ 

..... 
11.25 15 

j -
I 11.25 15 . 
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TABLE 7 l1ASS RADICAL ' .. 'REAT?IDIT .. A11OD!AltUJ11E &, PlUH.V~ur.fE 

(is expressed ae mga. of baBe) 

DRUGS I 

'!'he llllt1-1ll81arial d~ cOtmnOnly ava1:.. .. ·~:.._ 
Government l1edical Inpti ~tlons .and at Ant:l..!1alaria. CSlIIpaij).. 
centres at present "3 .,. 

1. OBJ'J)ROQtJnm., tablet" oontaining 250 1!18 ohlPt'O-
q\11ne phoaphAf:o, Qorrosponding to 
150 iDg ohloroquine baso. 

~. AmDIAQU~.. tablets conttllntng ~SC IlI6 &rIIodi&-

'¢.u.ne dihyd:t'o ohlOliido dtt.ydnto 
correspondin.g to 200 mg aJII.Qdia,. 
quin;, hue, 

,. PRIMAI1UINE .. tablet .. """"'IIOininl7 ,~., '110' 'I'\,.imfl_ 

qu.1ne phosphate, oorresponding to 
7.5 mg p;imaquine bose. 

4.. l'YlUMETHA.. .. tablets of 25 I!l8 'py'reme1:.lram!ne. 
IffifE 

DOSAGE roa CRILDRl1:l I 

'lllIt 4osago stated .1n this clroular 18 a genQral 
dosage sQh8du1e. Body vtight 111 probllbly the best and simplest 
guide to the do~~ 1n ohildren. 
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All undE!rs1.H. ohild of any ~ group ehould 

preferably be Biven the dosage oorrolJponding to the nelCt low~ 

a~ group, and an ovoraized ohlld the d03agl'l corresponding to 

tho n~xt h1ghe~ age STOuP. 

Ci&lorally'the Table given below 10 a rough g\lide .. 

UlmER 1 1 .. 3 4 ... 6 7 .. 11 12-15 
Year Years Years YearQ Years ' 

'l"II_ "''''~.'''''''''~'''''''---e . ... " ........ 

l/lQ - 1/6 l/tf ... l/~ 1/4 1/' .. 1/2. 1/?- .. }/4 
o! of of ot of 

adUlt d03; 
. 

adult dOBO adult adult adult 
but 4oao 'doBO doSIi 

No Pri,ma... 
quino 

"/hen Primaquine 1et glvon together with Ch:'oroqu.i.no 

O~ AmodiaqUine thtir combinad effeota may induce vomiying of 

botb tho d.ru8s .. 'therefore,.1 t is <losir8bUl ~qeA .l?P.s.ei~l!, 

~tment IrI1th ptilQ8quinG not be 1n1t1a~ until tho aeute 

manitestationG ~r the disoa_e hfive been broueht under oontrol. 
(Tbie re~~dQtion is Bupported by tho observation that 

, pr1maqu.lne may be ill1lll\lftO suppreaB1 Va an¢ preoipj. tate bIlemoly .. 

• 1s.) A oOuree or prtmaquLne ls ,be.t ~~eno.d, theretore, ao 

IWaJl N the "flVen fii'm-ptOllls ~stn to IlUbsi4e. In l!e'Vivaz 
war1a this is \lfNAlly the day following oompleUon ot ohloro

quine. llgw!?r, ?AMX' ,!1.eMa. oon.d.itions, ~:h.&t.;& thu.a..tiep,t 13 

aya1~ab.l!t tor treayaent ~s .the aou.tfJ • .It!!&e ,of J.Jlnesf\. 

Ei!!9W. s.\.\ld, ~e gi~en~~at.el1, M4 oonti]l!\8<tl'.Oz.: t:l.v~ 

du.s to,eth;G.r ~ tJ!. .obAA~..l~b.tt, fi},Jlt th;r.9,!1_~. 

All C1roulara on treatlllent heued prior to this 

~Q!IIell 1t'.opet'lltive. 

~el1l9thaDU.n. (Darapr:f.m) t1nould not be used Ul any 

reg1u1t witllO'Jt tb oonsent fJt theS/N1C unt.il further 0l:ders, A 

.fu.r\hu o.\r~ar w11l 00 iBWed in rOPJpect ot PY&tlm&tham!.no and 

ita use in' lons-torm p~phylazLe ~n due 'Qouree. 

..... .4 

/< fvW'l~~CW; 
S/J\Y£, 

00:- D.H,.S. 
DD(PHS)o 2blx.jfl. 
S,H.SS, 
Reade ot In8t1tutiona. 
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A Sample Pioposal for a Special Plan of Acti.on for CAHC 

A. Main Purposes of the Plan: To make the conuullnity reo. Uze that 

1. Malaria has been and will continue to be a 'problem disease' of tbe 
people. 

2. To combat it, the interested effort and direct involvement uf the 
community in the t.arget areas are essential; 

3. A continuous and regular courae of action for all households following 
a self-reliant, sustained and systematic plan is essential. 

B. Strategies of the Action-Programme 

1. The AMC in each region will form an Advisory Board consisting of 
repres~ntatives from Government and non-Government Agencies involved 
in development work in the area. 

2. Sufficient publicity work will be organized through the mass-media, 
distribution of posters and hand-outs, and by conducting talks at 
religious places, schools, rural development societies, community 
centres, etc. (It is necessary that a special unit with health, 
education and mass-communication personnel be rormed to advise on 
content and format of materials). 

3. Through the Sub-Regions (SRO), Community Vigilance Units (CVU) will 
be formed in the target areas to help 1n implementing the program. 
Volunteers for each CVU (about 5 i~ number) can be selected at a 
special discussion organized through a recognizad institution in 
the area - e.g. a school, temple, a NGO working successfully. 

4. The AMC/.£RO can set apart a suitable community-oriented Field 
Assistant or an experienced Sprayer Operator to be the convenor of 
the CVU and liaise with the SRO. 
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Action - Program 

1. An Advisory Body will be formed ~n each ~~O consisting of personnel in 
Government and non-Government Agencies working in the areas of health, 
education, rurdl development, land settlement dep&:tments. rural 
deve:opment society, community centre, parent-teacher associations, 
Ayurvedic Physicians and otoer opinion leaders. 

2. The Advisory Board will work out a pilot scheme involvlng about 5 
villages or sub-urban areas in each SRO to launch the activity.In each 
village, special open discussion should be organiz~d with an audio
visual presentation or a special talk by an acc~pted and credible person, 
and all householders should be coaxed to attend. A volunteer force of 
about 5 members can be selected by the householders to form the primary 
CVU (Communi~y Vigilance Unit) ~ the selections silould be unanimousLY 
decided by the people. 

3. The SRO will organize) to 4 day residential training camps in each 
village in a school for example - for the CVU members. The Helti 
assistants and experienced spray operators selected to suppo~t the work 
of the CVU, full time a need special orientation prior to the training 
workshop for the CVU. 

4. Assisted by t.he FA/AMC worker, the CVU will assist in organizing the 
suggested program of work of ~he AMC on spraying, surveillance, treat
ment, vector control, household preparation an~ participation and 
information/educat~on. 

It is essent ial that the community be motivated to realize that f. ... v"r 

work is for their benefit and they should share the responsibility. 
For this purpose, the community should always be consulted not mer2ly 
informed. For example where spraying is essential, the plan indicating 
the target houses, spray times and schedules, houaehcld preparation 
and the work styles of the spray operators sho·.;ld be r.tade known to the 
CVU and their consent should be requested. 

5. A special individual from each CVU acceptable to the people should be 
enlisted for a special training course in malaria control work at the 
RMO. The people selected should be the more qualified and experienced 
opinion leaders in the CVU - say a. Head-Teacher, Ayurvedic Physician, 
Gramodaya Representative, etc. On their return these ?ersons can help 
guide the CVU membp.rs toward a better course of action. 
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6. A scheme she lId be drawn up to recognize the work of the members of 
outstanding C 'U's and successful activities should be highlighted in 
the mass-media. Special letters/certificates of recommendation from 
health personnel (e.g. District Medical Officer's letter offers 
special treatment at medic:!l insliit'utions) , or Members of Parliament. 
Cabinet Ministere etc, '''ill maintain the morale of the CV;'J members 
and keep the CVU going as a permanent. self-sustaining institution. 

Where CVU members ;how lack of interest, replacement may be necessary 
at the early stage c

;. 

7. Each RMO/SRO will need minimal funds to meet the out-of~pocket expenses 
of CVU members who attend meetings out of their area. Funds for 
refreshments shoulG also be provided for local CVU meetings. 

Evaluation and Expansion 

At the end of about 6 months. each CVU pilot program should be evaluated 
by the RMO,amended where necessary or developed for further multiplication. 
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Proposed Training and HIE Courses in Mlti-Malaria 

0£el2tions for the Period 1983-1987 

Inservice Training 

Category of Trainees No. of Courses No. to be Trained Training Staff 

Ol. Public Health National & 

Inspector (Annually) 04 100 W.H.O. staff 

02. Medical Officers of National & 

Health (Annually) 02 50 W.H.O. staff 

03. District Medical 

Officers (Annually) 02 50 -do-

04. Assistant Hedical 

Practitioners 

(Annually) 02 50 -do-

05. Public Health 

Midwives (Annually) 04 100 -do-

06. Medical Student 

(Annually) 02 150 -do-

07. Ayurvedic Medical 

Practitioners 

(Annually) 02 U) -do-

08. Public Health 

Nurses (Annually) 02 50 -do-

09. Health Educators 02 50 -do-
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Field l'ro!?&ramme - Decentral1z~d Level 

Category of Trainees No. of Courses No. to be Trained Training Staff 

Ol. Field Assistant Regional staff & 

(Annually) 06 300 central staff 

02. Spray Machine Regional staff & 

Operators central staff 

(Annually) 06 300 

03. School Children 06 300 -do-

04. Agricultural 

Officers 

(Annually) 03 1S0 -do-

OS. Irrigation Officers 

(Annually) 03 150 -do-

06. Rural Development 

Officers 

(Annually) 04 300 -do-

07. Voluntary Organization 

Officers (Annually) 04 200 -do-

08. Colonization Officers 

(Annually) 02 400 -do-

09. Cooporative Officers 

(Annually) 04 200 -do-
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Minimal list of 
Operational Assessment Activities 

1. Insecticiding 

1.1 Spray "coverage" - does this term given as a percentage 
give sufficient information 

- are the acceptors and refusers consistently the same 
households 

- is time taken to educate and explain 

- how does population perceive the program 
- does the term covered - uncovered houses given enough 

detail on the area, village or region 

1.2 Spray safety 

sprayers - clothing 

- methods 
- cholinesterase checks - schedule maintenance 

- appropriate reaction 
to low levels 

recipients - exposure - person, food 

1.3 Spray timing 

are applications timed correctly with seasonal 
rj.sks 

1.4 Stratification status 

1.5 Training 

- are proper criteria being applied for classi

fication 
- is this reviewed at reasonable intervals 

- spot appraisals of quality and method of 

spray procedure 
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2. Surveillance - and control - parasitological 

2.1 Special follow up for P.falciparum cases 

- time of follow up 

- investigation procedures followed 

time of report of positive film to region, to F.A. 

2.2 Follow up procedures re positive smear results 

P.vivax or p.falciparum 

- completion of treatment 

- investigation of transmission factors 

2.3 Geographic reconnissance measures 

- completeness 

- flexibility to handle new areas, new migrants 

2.4 Spot checks re efficiency of 
ACD 

APeD 

2.5 Epidemics/Outbreaks 

- emerge iCY reserve operational capa.ci ty 

- interregional or regional/central correlated action 

potential 

- time frame from first advice to positive response 

3. Surveillance - entomological 

1. Routine operational procedures - regularity and 

reliabili ty 

2. Notifiable findings - time from discovery to appro
priate response 

3. Compliance with procedure standards when any test 
suggests possible insecticide resistance. 
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4. Treatment 

4.1 Is treatment plan consistent and uniformly carried out 

by all "treatflrs",VHW,FA ACD,FA APCD etc 

4.2 Quality of drugs - there is a suggestion variable amounts 

of chloroquine base per tablet- methods for random testing 

4.3 Compliance rate for prescribed treatment when left to the 

individual 

5. Laboratory 

1. Average time from receipt to reporting 

2. Maintaining adequate cross-checking structure, present 

goals are satisfactory 

6. Training 

1. Is established schedule of training at all levels 

being monitored 
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Projected population at risk of malaria infection 

1983 - 1990 

(midyear populations in thousands) 

Popula~ion at Risk 

Year Total POEulation ** Low Estimate ***Hi~h Estimate;, 

1983 15,495 11,063 11,063 
1984 15,756 11,250 11,339 

1985 16,022 11,440 11,622 

1986 16,293 11,633 11,912 
1987 16,532 11,804 12,210 
1988 16,773 11,976 12,515 

1989 17~017 12,150 12,'828 
1990 17,267 12,327 13,149 

• Based on annual increase rate of 1.6 percent per annum for 

all of Sri Lanka 

**Based on 1981 AMC calculation that 71.4 pE!rCent of the 

population lives in malarious regions 
***Predicting a population annual increase rate of 205 percent 

per annum in the malarious regions as theBe are highly 

correlated with the dry zones which anti.cipate a higher growth 

rate than the nation in general. 
\ i 
\ \ 
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Organization Chart - Anti~a18ria Campnign 

Mi~istry of He~lth 

Director of~Health Services 

! 
Deputy Director (Plb1iC Health Services) 

Superintendent Anti-Malaria Campaign 

Deputy superintendent Antl-~~laria Campaign 
l 

I 
PERIPHERY 

TEcJ:ICAL ATh'~INlS~RATlVE T Medical Officer 
(Epidemiology 0. Evaluation) 

Nedical Officer 
,Spraying Operat ons) 

l't~dical Officer 
(lranspvrt 0. Logisti~s) 

~h.dica.l Of~icer 

Accountant (Finance) 

A~~inistrat~ve Assist~nt 
([5 tab lishmenl) 

Office Assistant (Stores) 
/ I 

/ ' -

Regional Medical Officer 

/, .I 
// P.M. II. Reglonal Office 

/ ' P.H.II. SUb-Reglio~al Office , ." 

Extra Office Assistant 
(~~ansport & Buildings) 

/ ' .. / ~.H.II.V·f·'-
I · , 

i 
Spraying Supervisor 
---- .1_ 

A.C.D." A.P.C.D. 
I 

I ---~ I 
Spraying Spraying / 

, ~ 

(!...sb.JrCitvri .. ,s) ____ _ 
- Central ~aboratory )"Regional 

Agents Agents Units 
(Mobile) 

Units 
(Walking) 

1'1~dical Of Leer Cross C'~~.::kin~ Laboratories 
(Irainicg ~ H~alth E~ucatioo) LabC'ratC'ry 

Entomo logis t 1 1 
(Training 0. Entomological 

, 
, 

Surveillance) I----------------------~ 

/ 

I 

Entomologlst 2 
{Entooolo6~cal Survei llance)j 

J 
Public H~alth Inspectors 

--.... 

• I 

Ento~ological Teams 

A33REVIATI0~S - P.H.lI. - .Public Health Inspectors 
P.H.l. V.U. - Public Health Inspector Vlg i lance Unit 

A.C.D. - Active Csse Detection 
A.P.C.D. - Activated Passive C~~e ~etp r tior 

~ 
::3 
::3 
(b 
>: 
H 
H 
H 

t:..( 



Staffing pcsitioos in the AM: sancticned,actual and projected 

CategOl:Y of Staff 1982 1983 1984 1985 1986 
Sancticned Actual SanctiOned A...-tual Projected Projected Projec.teC 

SUperintendent 1 1 1 1 1 1 1 
""-

Deputy SUperintendent 1 1 1 1 1 1 1 

Medical Officers-He~ 5 4 5 4 5 5 5 
Regicnal Malaria Officers 16 9 16 5 16 16 16 
Ehtarolog-ists 3 2 3 2 3 3 3 
Parasi tologists 1 1 1 1 1 

Accountants 2 2 2 2 2 2 2 
Staff Offioers-HeadJua,rters 3 3 3 

.., 
3 ..) 

Clerks 150 62 150 77 150 150 150 

Public Health Inspectars-Head:]uarters 5 4 5 4 5 5 5 
Public Heal.th Inspectors-Pegicnal Offices 20 20 20 21 20 20 20 
Public Health In.spectors-SUb-Fegional Offices 22 16 22 16 22 22 22 
PUblic Health Inspectors-Vigilance Units 42 42 42 43 42 42 42 
Entcr.ological Assistants 20 q 20 11 20 20 20 
Medical Laboratory Technologists 15 8 11: 

~--' 10 15 15 15 

Microscopists 233 147 233 158 233 233 233 

~v"isors (SpraY:.,.11g units) 53 49 53 49 53 53 53 

labourers Spraying Units 2274 1853 2274 1728 2274 1968 1810 

Driver OVerseers 12 18 12 20 12 12 12 

H 

I ,,,.~) 

H 
H 

'..:..-:::> ~ 
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Staffing posi tiCl1S in t:,.lje AlV.C sancticnoo,act.ual and projected 

Category of Staff 1982 1983 1984 1985 1986 
Sancticned Actual SanctiOP.ed Actual Projected Projected Projected 

Field Assistants Spraying Units 591 ~ 591 ~ 591 515 478 

Field Assistants Active case Detect~on 230 285 ) 358 440 536 

Field ~istants Active Passive Case Detecticn 473 ~ 1590 484 ) 1509 
487 487 487 

Field Assistants Entaro1cgical 34 ) 34 ) 34 34 34 

Field Assistant Pe1ief 79 ) 79 79 79 79 

Field Assistant Clerical 125 ) 125 ~ 125 125 125 

Drivers 176-) 148 176-) 161 176 176 176 

Dri vers (:Relief) 34_) 34_) 34 34 34 

I..abourers-Off ice I.a.bcurE:>..rs 46 46 46 46 46 

Karyala ¥aIya Sahayaka 5 4 5 4 5 5 5 

Sani taJ:y :tal:n.Lrers 16 1 16 1 16 16 16 

E'ntalc1ogical LabourP.IS 80 80 80 80 80 

Stenographers 2 1 2 2 2 2 

Typists 4 4 4 -4 4 4 4 

Storekeepers 4 3 4 3 4 4 4 
Telephone Q?erators 1 1 1 1 1 1 1 

Ci:neml ~tor 1 1 1 1 1 1 1 

wa~rs 24 9 24 12 24 24 24 

Birders 1 1 1 1 1 

Transport F01:emal1 1 1 1 1 1 
, 

1 .1-

t.Jotar ~cs Grade I 7 5 7 12 7 7 7 
Assistant Mechanics Grade II 12 9 12 1 12 12 12 
Assistant Mechanics Grade III 11 2 11 4 11 11 11 

: I ... 
'U 

I\.) 

.,;'1 
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Staff.l.n<J p:siticns in the JIK:. sancticned,actual and projected 

Dit.e9OI'Y of Staff 1982 1983 1984 1985 1986 
Sancti<::Jned .~ual SanctiOned 'Actual Proje=ted Projec'"...ed Projected 

Blacksmith 1 1 1 1 1 1 

carpenters 3 4 3 4 3 3 3 

Electricians 2 3 2 4 2 2 2 

Hcod l-1akers 2 1 2 1 2 2 2 

Machini.st 1 1 1 1 1· 

\Elder Electric 1 1 i 1 1 1 1 

Ti..'1kers 2 3 2 1 2 2 2 

Painters 2 2 2 2 2 2 2 

Total 4849 3959 4915 3880 4991 4691 4$92 

H 

: a ... 

.. "0 

<'""" 
1'.:--,' 

w 
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Malaria Control Issues/Constraints 

A. Staffing 

1. Since 1982 ANC vacancies have increased from 18% to 21% 
2. 11 of 16 RMO positions vacant 
3. 75 of 233 microscopist positions vacant 
4. Redefining position descriptions and additional central staff 

required to pursue vector control, improve MIS and surveillance. 

B. AMC Institutional 

1. The headquarters staff is small in relation to its 
responsibilities. 

2. There is need for a senior administrative officer position 
to free more time of the M1C Superintendent for coordination 
of operational research, assessment and collaboration with 
other institutions. 

3. The two layers of administration between the MOH a:1d AMC 
superintendent make it difficult for the AMC to ccordinate 
well with entitites such as the Mahaweli Authority, and to 
take decisions required to meet changing program needs. 

4. A closer linkage between the headquarters entomology 
group and regional staff is needed for effective coordination 
and implementation, particularly with introduction of vector 
control into the program for which some restructuring of 
the headquarters entomology unit may also be requi.red. 

5. An additional section for information management is needed. 
6. The structure lacks a mechanism for inter-institutional 

coordination at both headquarters and ~eriphery levels. 
7. The present organizational structure shows no linkages 

with communities, community organizations or ultimate 
beneficiaries. 

8. The ability to receive, analyze, store and transmit informa
tion promptly and accurately needs to be improved. 

c. Surveillance 

1. Laboratories have been established in only 7 of the 16 AMO 
regions - they are needed in all; 

2. Shortages of slides are frequently experienced by the 
laboratories 1 

3. Many sanctioned staff positions are vacant~ 
4. Lack of sufficient microscopists;entomologists and 

regional malaria officers are the moat serious: 
5. Operational research and operational assessment are 

inadequatlet 
6. Surveillance information is received only aft~r long 

delays by those whc need to act on it; 
7. Other MOH agencies contribute very little surveillance-type 

information to the N1Ci 
8. There is very little active community participation in 

surveillance. 



D. Vector Co.l1trol (source. redugtion.c lal.vicidin~h ~ul ticiding) 
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1. 'N-'C staff lacks traJ.ning and confidmce in the use of vectc.r control methods; 
2. M3.ny sanctioned N-'C staff posi tions remain unfilled-vacancies in entcrrol03-

ica.l positionr-; are particularly seriws in relation to vector control; 
3 •. Present Jot c1e~jCL;r-:tions C~: scray rr,a.chinf:' q)(~rLl.~ors, th~ Il'Ost lcxJicdl g:.·oup 

to carry out vector control acti vibes in the c,:1Tffiuni t.ies, wilke ::'t 
exceedingly di fficul t: for t-he .!..t'(' to use ;)lern f.::j-: that: pl.L'1XJse; 

4. Cperational n'!SE!i!ircf1 needed to adapt kna.-m vector control tf~C'.h:1iq~_:;:s for use 
in Sri Lanka pro~rraJn has beer) 1 imi ted and inadequate to clr1.te; 

5. ]\:ctive ccmnunity participat..:!.on in the rralc:ria::ontrol prcgram, esser:ti.r!: 
tG the success of vector control, 1.S currently minimal at test. 

6. Ins::itutiol1cl.l linkaqes \oIi th possible concributing agencies ~universities, 
NC''()s, other rriJiistries i are inadffIuate. 

7. Trainir] and irrplerrentdt ion irAtr.cxblO<Jies need to be planned. 

E. Drug treat:rre~ 

1. NIC staff atteIrpt d L <111 drnes to obtaitl LI. bleed fim ",Jhen presented wi.th 
fever cases I or recJLests for drugs for fevers. Unfortunately, fiJn1s are 
not taken at rrost ether dist-..ribut.ion levels listed, This negates the 
possibility of ac.llievinq better epidemiologic surveillance data. It also 
leads to rreclicating "Jhe.n not inclicated i ,e, false positive. '!his plus 
the problem of probable non-cx:r .. pliance with the full dosage ra::ruirE'lrent 
may lead to the develo[ITent of resistance or, at the least, to an increase 
in the relapse rate of Vivax, 

2. 'lhere is evidence tJwt sarrples of chlorCX]Uine purchased fran the l~st 
bidder '.Jary in chlorcquine base content. 

3. Definitive research has not been carpleted to determine whether the G-6PD 
deficient pcpulation (estimated at up to 10% in SCJnQ x'egions) are in 
danger of experiencing intravascular herrolysis fran priIraquine intake. 
Should tlus be prove .. I1, the ooncept of 9iving primaquine to prevent relapse 
to these neq11e Makes the cure rrore dangerous than the disease. 

F. InfCL~tion and Education 

1. The health educator earlier assigned to the N-'C has been tran.c;ferred to 
the Health r:nucation ~rartrrent, and no OT'.e has specific interest, or 
responsibilitj' for tius critical carponent of the malaria control pro:1ram 
in eitiier l>Me or Health Ei:lucation; 

2. It has proved to te extre.rrely difficult to get the He.:alth Education 
Departrrent to prepare nevI educational materials related to malaria; 

3. Resis tance to the use of radio and other rreela for disseminating information 
regarding rralaria control has teen encountered. 

4. As the result of having fet>l educational materials available, no staff 
training in sc-...cial and carmuncations skills, and no one responsible at 
hearquarters to provide m'11aria i~orrration and education, there is little 
rrotivation for N1C periphery staff to carry out educational activities 
""ith the people in tJteir regions; 

5. The N'C presently has virtuaLJ:; non in-house capaciUty to deyelcp, 
reprc--<1uce or evaluate the irrpact of educational materials concerning 
Tl'\('3 !aria. 



G. Training 

1. Failure to fully utilize funds available for this purpose. 
2. Adequacy of staff to i.rrt; )lenent training for vector control. 
3. ~d for a long-te.rm training plan. 
4. Need to irrprove in-service training. 
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5. Need to integrat.e social and carmunications skills necessary for nBrketing 
malaria control and vector control to ccmnuni ties. 

H. 9(..erational D:r4fl1!:nt and SUB-Dart 

1. A minimum of 14% of N-'C '.rehi.cles are wiServiceable. 
2. 135 of 205 AM: vehicles are rrore than 15 years old and s..hould be replaced. 
3. Vehicle repairs need to be decentralized and Carpleted more rapidly. 
<1. Fuel budget is inadequate. 
5. Per diem is too 10N to a HeNl sq)ervision. 
6. Categories of vehicle lLsed, f~l allOtJances, usage require.rrents for 

operations support/supervision should be reviewed to see if reallocation 
of resources can be accCiTplished to better achieve objectives. 

7. Parts arrl unit replacerrent plans/pro::llrerrent r::'ans are needed for sprayers 
and miC1DSCopeS. 

I. ~nsecticide Spra~l::sr 

1. Acceptance by householders is lON as ShCNm belON fRr 1982 

Perennial areas 
Seasonal a~eas 

Full caTplete 
hoose 

% 
57 
69 

Partial House closed or 
house householder refused 

% 
25 
23 

% 
18 
13 

The level of accentance has decreased to the minirrum considered 
acceptable. Further erosion of support will render the program virtuqlly 
uselessj 

2. Field observations indicate that spray coverage, timing anrl quqntity may 
not always be closely controlled, and that snrayrren are not always taking 
adequate safety precautions nor applying consistent 0~Sqges. 

3. It. is prooable that &.e vector \r.i.ll develcp resistance to rnalathion over 
tiIre (the major question is vmen rather than whether) ; 

4. cperatianal assessrrent and research on the use and efficiency of malathion 
to ki 11 Anopheles is f err from adequate. 



COMPARISON OF POPULATION GROWTH RATES 
AND INCIDENCE OF MALARIA, 1982 

District Population Population 
1982 Growth API 

1971 - 81 1982 

WET ZONE 

Kandy 1,144,776 1.3 .95 

Kegalle 693,203 0.6 .70 

Galle 827,61 i1 1.1 .01 

Kalutara 841,207 1.3 .04 

Matara 575,222 1.0 .67 

Nuwara Eliya 531,606 0.4 .24 

Colombo 3,141,310 1.5 .10 

Ratnapura 809,491 1.8 1.06 

DRY ZONE 

Jaffna 845,737 1.9 1.13 

Matale 631,203 1.3 1+.99 

Badulla 937,862 1.5 6.42 

Kurunegala 1,233,870 1.8 2.75 

Puttalam 501,401 2.8 2.09 

Hambantota 512,154 2.3 .3.87 

Mannar 107,864 3.9 12.22 

Trincomalee 261,322 3.3 11.04 

Batticaloa 762,469 3.3 4.76 

Anuradhapura 598,007 4.6 12.40 

Vavuniya 176,063 5.4 19.79 

15,132,371 

Annex III M 

MalB.rj !1 

Cases 
1982 

---~-

1090 

483 

6 

30 

385 

127 

316 

860 

965 

3152 

6021 

3395 

1048 

1982 

1319 

2885 

3628 

7413 

3484 
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ECONOMIC ANALYSIS 

This economic analysis uses the standard approach of calculating 

the difference between the events projected to occur with the project 

and those which would be assumed to take place without the project. 

Actual costs are available for 1978 - 83. Inflation is not considered 

in the 1983 - 86 period on the assumption that both benefits :md costs 

would inflate at the same rute. Tables A-D show the calculations of 

cases avoided, medical cost saved, income loss avoided and anti-malarial 

drug costs saved. The following sections detail the assumptions behind 

the tables. 

CASES AVOIDED 

In 1982, the annual parasite incidence per 1000 population was 2.5. 

This rate is based on the number of confirmed positive blood smears 

examined by the anti-malarial campaign. It is assumed that the true 

API 1s at least three times this rate. Without the project, it is 

estimated that the API would rise to approximately 40 per lOaD, a rate 

similar to that encountered during 1969 when anti-malarial drugs were 

available to the general population but a time during which the spraying 

of DDT was stoppe~ (It would not be appropriate to use the rate of 425 

experienced during 1931-1947 because neither druga nor spraying were 

available at that time.) It is assumed that the trLle API during 1969 

would have been four times the recorded rate due to the less developed 

health system in place at that time. 

MEDICAL TREATMENT COSTS AVOIDED 

An analysis of hospital dis-:.harge data shows malaria being the 

fourth leading cause of hospitalization during the period 1971 - 1982. 
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The discharge data for 1982 show a malaria hospitalization rate of 2.87 

per 1000 population. Sources familiar with the health care system feel 

that the clinical diagnosis of malaria by hospital staff would be a 

correct diagnosis in 80% of the cases. Thus the rate of hospitalized 

malaria per 1000 population in 1982 would be ~pproximately 2.3, almost 

equal to the reported API of 2.5. 

Using 7.5 aa a true API for malaria in 1982, the hospital discharge 

data indicate that about one-third of all malaria cases were hospitalized. 

For the purposes of the economic analysis, a more conservative rate of 

10% hospitalization has been used. In addition, it is assumed that one-

third of the cases avoided would have sought out-patient treatment 

through the anti-malaria campaign and that the balance of the persons 

contracting malarLa would have sought self treatment. 

Cost per out-patient visit and per in-patient day are available 

from the GSL Budget Estimates for 1978 - 1983. Constant 1983 costs are 

assumed for 1984 - 86. Medical treatment costs avoided are a weighted 

average of out-patient costs. in-patient costs for 5 days per illness 

and the cost of self-treatment which is assumed to be zero. 

INCOME LOSS AVOIDED 
-'~ -

The 1980/81 Socio-Economic Survey for Sri Lanka reports that 31% of 

the total population is employed. Thus, of the CElses avoided, it is 

assumed that 31% of those cases would have occured 1n people who would 

have been employed. 

During each malaria illnes8, it is &ssumed that a worker 1s out of 

work for only 5 days. (Othet' malaria economic analyses have assumed six 
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days lost production time and an additional 25 day~ of 51)% rpdw:!='rl 

effectiveness due to debilitation; B total of 18~ lost workdays.) 

Because of the subsistence nature of the economy, it is felt that any 

person who contracts malaria will be back at work as soon as possible, 

producing stas high a rate of effectiveness as possible. 

Wage data was obtained from the Central Bank and a weighted average 

wage rate for male (75%) and female (25%) wage rates in the paddy (60%) 

and unskilled labore~ sectors was d~:ived for 1978-83. Wage rateu were 

he1d constant from 1983. 

ANTI-MALARIAL DRUG COSTS AVOIDED 

Any person reporting to a hospital or the AMC who is believed 

to have malaria is given ten 150 mg. tablets of chorloquine and fourteen 

15 mg. tablets of primaquine. It is assumed that these who see~ gel£-

treatment purchase 10 tablets of chorloquine on the market. 

The only price available for the tablets is a 1982 figure. The 

figure has been deflated by 10% a year to get 1918-81 prices and inflated 

by 10% to arrive at a 1983 price. Shadow prices for foreign exchange have 

has been used to convert the dollar coats to rupees for each year. 

The dosages for chorloquine and primaquine are less for individuals 

under 15 years of age. A weighted average of dosages by age grvup 

indicates that the total drug requirement would be approximately 15% of 

the requirements for adults only. 

PROJECT COSTS 

Project costs have been divided into rupee and foreign exchange 

costs. All foreign exchange costs havf! been shadow priced by the 

appropriate yearly rate. Actual expenditures were used for 1978-81, 
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budget estimates for 1982 and 1983 and planned project costs for 1984-86. 

Costs 1,nclude GSL, other donor and USAID costs. Inflation ",as netted 

out for 1984-86. 

CONCLUSIONS 

The internal rate of return for the project is 33.49%, the net 

present value at 15% ia Rs.25~201tOOO and the benefit cost ratio is 

1,038. The project is clearly economically viable. 

Any sensitivity analysis of the project cculd only have an effect 

on the last 3 years, 1984-86, since the costs incurred and the benefits 

gained in the peried 1978-83 are a matter of record. Due to the process 

of discounting, changes in values in these years would have little 

effect on the economic analysis. 

r-· 
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Table A 

CASES AVOIDED 

WITIi PROGRAM WITHOUT PROGRAM ---'.' Hid-Year Reporte9 ActuaSI Esti,mated / 
Year Population APIa API- API .£. 

(000)_ (P~L_tQOO) J.r.£.~ 100_0 ) lP~T lQOO] 

1978 14190 4.80 14.40 173.44 

1979 14471 3.30 9.90 173.44 

1980 14738 3.20 9.60 173.44 

1981 14984 3.17 9.51 173.44 

1982 15237 2.50 7.50 173.44 

1983 15495 2.40 7.20 173.44 

1984 15756 2.30 6.90 173.44 

1985 16022 2.10 6.30 173.44 

1986 16293 2.00 6.00 173.44 

a/ Annual Parasitic Incidence as determined by positive blood smears examined 
by the anti-malaria campaign 

bl Actual rate is assumed to be three times the reported rate 

Net: 
API 

(per 10J~9~ 

159.0' 

163.54 

163.84 

163.93 

165.94 

166.24 

166.24 

166.84 

167.14 

c! Without the project it is estimated that the f~I would he similar to that reported 
in 1969 of 43.66 API. The actual rate for this period is estimated to be four 
times the reported rate due to the less developed health system in place at that 
time. 

Cases 
Avoided 
(OOO) 

2257 

2367 

2415 

2456 

2528 

2576 

2624 

2673 

2723 
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~ 
~ 
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H 
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Table B 

MEDICAL TREATMENT COSTS SAVED 

IN-PATIENT OUT-PATIENT 
Cases a l 

Cost pe- Costs Ca~es a/ Cases -' Cost per 
Year Avoided Avoide.d Illness "hI Saved Avoided Illness bl 

(000) (OOQ.L (rupees) (000) (000) (rupees) 

1978 2257 226 Rs.62.65 Rs. 14,159 752 Rs.O.B3 

1979 2367 237 96.75 22~930 789 1.24 

1980 2415 242 90.65 21,937 805 4.27 

1981 2456 246 84.70 20,836 819 7.30 

1982 2528 253 84.25 21,315 843 7.26 

1983 2576 258 120.00 30,960 859 10.20 

1984 2624 262 120~OO 31,440 875 10.20 

1985 2673 267 120.00 32,040 891 10.20 

1986 2723 272 120.00 32,640 908 10.20 

al Based on AMC records and hospital discharge data for the period 1978-82, it is assumed 
that one-tenth of the cases avoided would have been treated in a hospital, one-third as 
out-patients and thebal.ulcelould not seek formalized treatment. Cost of self-treatment 
is assumed to be zero. 

bl Costs per illness for in-and out-patient treatment is the weighted average treatment 
costs in various health institutions as reported in the CSt budget estimates for 
1978-83. The average number of days in the hospital per illness is 5. 

Costs Total Cost 
Saved Saved 
(000) (000) 

Rs. 624 Rs.14,783 

978 23,908 

3,437 25,374 

5,979 26,815 

6,120 27,435 

8 t 762 39,722 

8,925 40,365 

9,088 41, 128 

9,262 41,902 
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Table C 

INCOME LOSS AVOIDED 

Cases Cases Avoided al Weighted Average Total Income 
Year Avoided which would have Income Loss Loss Avoided 

. (000) been employed per .worker bl (000) 

1978 2257 700 Rs. 58.30 Rs. 40,810 

1979 2367 710 75.15 53,357 

1980 2415 725 100.35 72,754 

1981 2456 737 125.05 92,162 

1982 2528 758 138.55 105,021 

1983 2576 773 150.00 115,950 

1984 2624 787 150.00 118,050 

1985 2673 802 150.00 120,300 

1986 2723 817 150.00 122,550 

a/ Per the 1980/81 Socio-Economic Survey, 31% of the total population is employed. 

bl Income l~st per day is a weighted average of male and female wage rates in the 
- paddy and unskilled laborer sectors based on Central Bank survey data for 1978-

1983. Average days lost due to malaria is 5. 
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Table D 

ANTI-MALARIAL DRUG COSTS AVOIDED 

Cases Weighted Average Shadow Drug Costs 
Year Avoided Drug Cost !>er a/ Price of Avoided 

(000)_ Case Avoided - Foreign Exchange (000) 

1978 2257 $ 0.40 Rs. 20 Rs. 18,060 

1979 2367 0.44 20 20,820 

1980 2415 0.48 20 23,180 

1981 2456 0.53 20 26,040 

1982 2528 0.58 23 33,718 

1983 2576 0.64 26 42,874 

1984 2624 0.64 26 43,654 

1985 2673 0.64 26 44,486 

1986 2723 0.64 26 45" 318 

a/ Malaria patients treated at health facilities are given ten 150 mg chorloquine 
- tablets and fourteen 15 mg. primaquine tablets. The one-third of all malaria 

cases who treat themselves are assumed to buy ten chorloquine tablets. 1982 
price for one chorloquine tablet was $0.028 and $0.0549 for on,e primaquine 
tablet. A 10% deflatio~ factor was' used to determine drug prices in previous 
years. Taking the different age groups into account, the total drug requirement 
would be approximately 75% of the requirements for adults only. 
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Table E -
Treatment Income 

Yealr Costs Loss 
Avoided AVQided 

1978 14,783 40,810 
z 

1979 23,908 57,357 

1980 25,374 72,754 

1981 26,815 92,162 

1982 27,435 105,021 

1983 39,722 115,950 

1984 40.365 11.8,050 

1985 41,128 120,300 

1986 41,902 122,550 

\ 
'-....:,.....; 
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Smr"ARY ECONOMIC ANALYSIS 
(Rs.OOO) 

Drug Total Total Net 
Cost Benefits Costs 3enefits 

Avoided 

18,060 73,653 111,466 37,813 

20)820 98,085 116,373 - 18,288 

'23,180 121,308 91,281 30,027 

26,040 145,018 94,607 50,411 

33,718 166,174 134,775 31,399 

42,874 198,546 170,272 28,274 

43,654 202,069 237,826 - 35~757 

44,486 205,914 200.058 5,856 

45,318 209,770 185 t 016 24,754 

Internal Rate of Return = 33.49 

Net Present Value at 15% interest = Rs.25,201,000 

Benefit Cost Ratio at 15% interest= 1.038 

Net 
Present 
Value 

- 32~881 

- 13,828 

19,743 

'28,823 

15,611 

12,224 

- 13,442 

1,914 

.2.:J!..37 

25,201 
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